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Cover photograph by Stephen Ofiver

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.

4 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 Beesley
reviews Economarics £150 BBC Buggy — the ultimate adult toy.

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

6 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 Vie.

6 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?

G ZX-81 UNIFILE: A comprehensive filing system for the 16K 2}[-81 allowmg you to
make the best use of information storage on cassette.

7 BBC MACHINE OPERATING SYSTEM: 13 may be unlucky for some bur not 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 shows 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 back to screen charactcrs on the Ace.

8 IX-81 GROUND STRIKE Ph.ihp Tyler's machine-code attack game stretches the
capabilities of the unexpanded ZX-81 to the limit.

8 SPECTRUM DEATH DUEL: A high-speed game of strategy for two players. Force
your opponents into the walls of death.

9 VIC VARIABLES: Vic variables are a bit like spaghetti — difficult to pick up bur a
delight once mastered. Clive ann i your pasta master.

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

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

'I 1 SPECTRUM COMPLEX SOUNDS: Ronald Seniscal utilising interrupts so you
can add fuss-free sound to your favourite games.

1 2 HISTORY OF SOFTWARE: John Dawson puts today’s software in context with a
look at the early days of computer pmgrammmg

12 BASIC DICTIONARY: Tony Edwards cmnplct&s his A to Z of Basic but breaks
mto non-alphanumeric symbols in this penultimate episode.

1 2 RESPONSE FRAME: Tim Hart- 1 3 FINGERTIPS: David Pringle’s
nell answers your compuring queries. pocket computer and calculator spot.

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

WIN A TEXE s See card 155 COMPETITION CORNER: New
m at page 26. teaser; Commodore 64 winner.
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FYOUVANT PROFESSION
OEALERTHERES 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 FORALL |

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.

|f 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 T0O0!

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

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

Books, BBC Software, DRAGON 32 Software . . .

the list is endless!

Call now at your local shop or store.
Look for the name that says it all . . .
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, S. 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
DANEVANS [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 0206-870353
EMPRISELTD.

Ja Baddow Road, Chelmsford
Essex 0245-356834
EUROCALC

224 Tottenham Court Rd
London W1 01-631 4139
FAL-SOFT COMPUTERS

8 St. George's Arcade
Falmouth, Cornwall

0326 314663

HOME COMPUTER CENTRE
(ROSS RECORDS)

13 Kingston Road, Portsmouth
Hants 0703-819515
IMPULSE MICRO
SYSTEMS LTD

6 Central Chambers

Cooks Alley, Wood Strest
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

3 Whiteladies Road, Clifton
Bristol 0272-731079
MOBILE MICROS

2 Castle Street, Thornbury
Bristol 0454-418383

*BBC Micro available
at 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

0424 439190

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

20 5t. Edmunds Street
Weymouth, Dorset
03057-79881

rE N

COMPUTERS

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

NowW.H.Smith make it
easilyavailable.

Meteor Storm Escape Ground Attack Orbiter
Quicksilva New Generation Silversoft Silversoft

€495  wEL95  =E595  WE5 05

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

% £4.95 S L9 HES5.95 SE£5.95
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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 1llustrate a Top Ten to

W. H. Smith Spectrum Software Library
{all 16K programs will run on 48K machines)

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
therest o

Title Producer

Arcade Games

Space Intruders Quicksilva 16 £495
Time Gate Quicksilva 48  £695
Mined Out Quicksilva 48  £405
Gulpman Campbell 16 £495
Spectral Invaders Bug-Byte 16 £5.00
Avenger Abacus 16 £495
Meteoroids Softek 16 £495
Planetoids Sinclair 16 £4.95
Hungry Horace Sinclair 16 £595
Mazeman Abersoft 16 £4.95
Nightflight Hewson 48  £595
Ground Force Zero Titan 16 £500
Caterpillar CDSs 16 RES0S
Leapfrog CDS 6 £595
Gobble-A-Ghost CDS 16 £595
Centi-Bug DK Tronics 16 £495
3D-Tanx DK Tronics 16 £495
Penetrator Melbourne Hse 48  £695
Cruising Sunshine 16 £495
Arcadia Imagine 16 £550
Derby Day Computer Rentals 16 £5.95
Jackpot Computer Rentals 16  £4.95
3D-Tunnel NewGeneration 16 £4.95
Gobbleman Artic 16 £495
Galaxians Artic 16  £495
Sentinal Abacus 16 £495
Cyber Rats Silversoft l6 £595
Strategy Games

Novotnik Puzzle Phipps 16 £495
Chess Artic 48  £945
Voice Chess Artic 48  £995
Football Manager Addictive 48  £695
Chess-The Turk Oxford 48  £895
Adventure

Labyrinth Axis 16 £595
Planetof Death Sinclair 48  £6.95
Inca Curse Sinclair 48  £695
Ship of Doom Artic 48  £695
Espionage Island Artic 48  £695
The Orb Computer Rentals 48  £595

Chess The Hobbit

Sinclair 48K Sinclair 48K

£7.95 £14.95zu
Title Producer KRAM Price
Utility
M/C Code Test Tool Oxford 16 £9.95
Compiler Softek 16 £14.95
Family Games
Reversi Sinclair 16 £7.95
Othello CDS 16 £505
Golf RandR 16 £3.75
Conflict Martech 48  £1195
Practical
Vu-Calc Sinclair 16 £8.95
Vu-File Sinclair 16 £8.95
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 £4.75
Program Collections
Shiva Special 1 Shiva 16 £5.95
Over The Spectrum 1 Melbourne Hse 16 £5.95
Over The Spectrum 2 Melbourne Hse 16 £5.95
Over The Spectrum 3 Melbourne Hse 16 £5.05

WHSMIT

E! i Prices correct at time of going to press. Subject to availability. Al selected branches only.
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DONTMISS THIS INCREDIBLE OFFER! 7+

50 GAMES £9-95/| /s

CASSETTE 50 FOR YOUR MICRO

R | GALAGTIC ATTACK
6'.~—-" SPACE MISSION
e. LUNAR LANDER
PLASMA-BOLT
...@ STARTREK
RADAR LANDING
\ ATTACKER
| GALACTIC DOGFIGHT

I

ZION ATTACK

} IVASIVE ACTION
OX0
BOGGLES
PONTOON
SKI-JUMP
HANGMAN
QLD BONES
THIN ICE

NOW AVAILABLE FOR
sincCli=ir-
SPECTRUM

ZX8a1
LYNX

DRAGON
ATARI

MAZE EATER
ORBITTER
MOTORWAY
FORCE FIELD

TUNMEL ESCAPE
BARREL JUMP
CANNONBALL BATTLE
OVERTAKE

SITTING TARGET
SMASH THE WINDOWS
SPACE-SHIP

JET FLIGHT

FHASER

INTRUDER

INFERNG

GHOSTS

SUBMARINES
ROCKET LAUNCH
PLANETS
ELACK HOLE
DYNAMITE

DO YOUR SUMS
DERBY DASH
SPACE SEARCH
UNIVERSE
RATS

TANKER
PARACHLTE
JETMOBILE
HIGH RISE

THE FORCE
EXCHANGE

u CASTADE

§ SOFTWARE

NEW BRAIN g cascapes House

B BARGAN'S LANE

s

—
i+

»
5
Eoi

SUPPLY CASSETTE 50 FOR

I enclose cheque/F.O. OR please debit rmy:
Access Barclaycard No

Name

Address

orpic 225 I @ ajs

MINIMUM SIZE COMPUTER REQUIRED ONLY

LLANDOGO
] GWENT
S.WALES NP54PA

The Samurai*
home computer
Is coming...

*Samurai is a trademark of Samurai Worldwide Ltd

8
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100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

AR g00 &

REDUCED PRICES!

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

a0 £159
a0 £228
a0 £349
400/800 SOFTWARE & PERIPHERALS

Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic
Pragramming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages.

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop’s catalogue and price list
as well as details on our users club.

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:

ACCESSORIES Mountain Shoat BUSINESS DYNAGOMP MazhsTac-Toe Scram Cantle Sheary Adventure  Jawhresker PROGRAMMING
Cablie Fearguard Calculmar Alphy Fighter Marric & Prob Solvg Stated & Capiteh Centurion Solitaie Miggion Asveroid i
Casantes Star Flite Databaie Menegemt  Chompelo Mugaumg Touch Typing Chacker King Spece Chass Mouikattack Axvernbler Editor
Diskettes Sunday Gell Dusizion Maker Crystals Musie Tarma/Notsn Chinese Puzzie Spece Trek Thrashold Dsemnbler {APX)
Joyaticks ‘Graph-ft Fares: Fire Mutizel Computer  EMISOFTWARE = Codecracker Sultans Palace Ulyssas/Golden FI Microgaft Basic +
Le Stick - Joystick  AUTOMATED Invdeing Intruder Alari My First Alphabet  British Hevitsge Comuedy DHskete Tect Trek Wizard & Princiss Pascal [APX)
Misc Supplies L] T Libraisn Monarch MNumber 30kt Crivbuge/ Dominoes Terry Pitar (Consumer)
Pacidies rdh Crumble Cmg Mart & Loan Anal Moonprobe Polycale Doirts Wizards Gald gﬁlﬂgﬂeﬁ Piloy [Eduesar)
Dutestonas of Ayn Nominal Ledger Mowang Maza Présidents OF US.  European Scene Jig irat Wirards Bevenge tronied Printers  Programiming Kit
Wﬁu Dragons Eye Payrall Nominoes Jigeaw iz Master Higkary Dickary i Disk Dive
i Ay Invasion Grion Pergons! Finl Mgmt  Rings of The Emp  Stanware Humgty Dumpty rant ENTER MT Epscm Printacs SANTA CRUZ
Aescue at Rigel Purnchae Ledger Space Tift Stevec 30 Graphics  Jumbo Jet Lander  Galahed & Moly Gri T Program Recorder  Bagecs of Animation
Ricochar Spler Lecowr Sasce Trap Three A Math Sy Snoaker & Billiards  GraphacsfSound ASIIZ Interface
Mission Img  Star Warrior Statistics 1 Stud Paker Video Math Flssh.  Subaring Commdr  Jax-0 Thermal Printar
Temple of Apsha: Stock Cantnal Trigle Blockade Wordmakes Supar Cubes & Tiir il 16K Memory FAM
Upper Aeacher Apy  Talefink 1 Tosrnament Pood i 2K Memory Bak
Vidscahe ED TION EDUCATION Horizonzal Serglling
Mysiery Fun  BOOKS Weekiy Planner from ATARI ENTERTAINMENT Mides Touch Mageer Memary Mes
Pyraenid of O Basic Ref Manual  Woed Processor Alpicale Conv Franch M%&! Mirgtgur Comm iEﬁ% Mliri Ward Procsmar
Ghost Town  Compute Atari DOS Atlas of Canpcla Conv German Alien Egg Ot/ Howitzer Ad Mojic Sygem  Page Flipping
Mo 10 Sav Island 1 Compute Bk Atari  CRYSTALWARE  Cubbyhoies Conv inalian An ghll Preschoal Games Hannar Ganeratar Player Missile Gr
Mo 11 Sav lsland 2 Compure Magazing  Bensath The Persm  Elementary Biology  Conv Spanish Attank Pro Bowling I Blackjack Tutor Flayer Plana
Mo 12 Galden Woy  De Re At Fantasy land 2041 Frogmaster Enargy Cxar Avalanche Pushaver Super Breakout Going To The Dogs  Sounds
Aungle Worms D035 Unitities List Galactic Cluest Hickory Dickary Eurapdar C & Caps  Babel Rabbetz Video Ease! Keybeard Jrgan Wertical Seraliing
Detlctions D082 Manual House 01 Liher Init Comptg Dem  Hangman Blpckjsck Caning Revers 1 Modis Code Tutor
Gakwctic Empire Migc Arari Books Sandi O Mars Lernanade Irwvin To Prog 10213 Black Buster Eadman Run DM LINE SYSTEMS Personal Fitnes Prg ]
Galactic Trader Op System Listing  Waterloo Letterman L] Black 'Em 747 Landing Simul  Cromfice Player Piana arn
Lunar Lander Waley ual Wiaeld War 111 Mapware Mutic Compoget Bumper Poal Seven Card Stud Freggar Skeetchipad wirits for detaily

; FREE LITERATURE
|||I4lI III' J-" I am intevested in purchasing an Atari 400/800 compuner and
l._ . lll'lu b wiould ike to receive copias of your brochures and test repons

&g well 85 your price list covering all of the available Hardware
‘[li ; and Softwane:
'IMm SN

i J
gl "{Illlllll‘ll gl

T e o ey SR U e

O DO e s e o o e

: 2 ¥ i
L] wa &4 s N
gy s
=3 SerEa
ko
B D R o i CRE . :
it B T ke 12 5 .
. e o - = | i i Vit i
i e cp vt ,_Imu'ugul ﬂ i" r
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SILICA SHOP LIMITED j jr
Dept, YCO483, 1.4 The Mews, Hatherley Road, Sideup, ulll bl , OmLEgE e et :

Kent DA14 4DX.Telaphona 01-301 1111 or 01:308 1111, YCOME3 — Your Computer — April 1383
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SPECIAL LIMITED
OFFER

Buy just any two programs at £19.95
e and take one at £19.95

FREE!

CASH BOOKS ACCOUNTS
PROGRAM FOR |
BBC MICRO . . .£95.00

One of the most innovative business
programs on the market. Most serious

: 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 decumentation, full
technical back up and product update policy this program will
increase the efficiency and profitability of your business. Take a
look at the information this program will provide.

* summary of VAT information to enable you to complete your
VAT returns ;

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

* option for departmental analysis of sales and purchases

* print out of all transactions

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

* vear end trial balance

* profit and loss account and balance sheet.

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

Coming scon:— Integrated Sales + Purchase Ledgers

It can do a powerful job for yo

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
the documentation back up you need.

“Gemini's range of software is in the vanguard of
the releases for ‘serious’ micro users . . .
(Which Mero and Software Review)

SPREADSHEET ANALYSIS
BEEBCALC £19.95
DRAGONCALC £19.95

FOR BBC AND DRAGON 32. Spreadsheet
processors have proved to be important
; ; tools for using micros in business, scientific
- and domestic financial applications.
Without any programming knowledge at all, you may:—
* Set up a computerised spreadsheet, with chosen row and column names.
* 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, .g. 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:—
= Sesck | veeess |- Seread | careeek | won Home | Commgrcian
s Contyol e 5#1"5*"{! A’.‘.’:ﬂd Actounting | prodesor | Accounis | Acoounks
S
= @ @ | @ ® @
16k or 40K
Dragon
9% of L4 . . .
w000 e Ol
V1sk+)
Srglar
Z | @
Tk +}
Geunehy .
Hewtean
Teans
TIER 4N .
Cubome | .
Sram
HTBDA
Shane
MZB
h N 3K BK | L 2K |
2808
BBC micro
.0 0 00 ® ® o e e
A or B 32K

W




I'S NEW
OFTWARE

usiness at petty cash prices.

INVOICES AND STATEMENTS. . . £19.95

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

business. A complete suite of pregrams together with

generated customer file for producing crisp and efficient
business invoices and monthly statements on your line printer. All
calculations include VAT automatically, and the program allows your
own messages on the form preduced. This program gives you supert
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 Ledder. 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~="" ron cassette. Particularty useful from a cash flow point of view,

1 immediate accessibility to totals for debtors and creditors. Bank

supported with entries for chegque 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

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

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.

HOME ACCOUNTS. . . £19.95
Compatible with most micros. See table. Runs a complete
home finance package for you with every facility necessary
.. for keeping a track of reqular and other expenses, bank
account mortgade, H.P. etc. This program also allows you to plot
graphically by Listograms your monthly outgoings.

WORD PROCESSOR . . . £19.95

Compatible with most micros. See table. This program

features routines found in much larger and more expensive

. packages with a typical word length of 5-6 letters it allows

for around 1000 words in memory at one time. Ideal for the user who
requires a simple program to write letters on his computer. Features
include, block delete, block insert, search and replace, edit text, display
text and more.

Dealer/Trade enquiries invited — generous trade discounts for quantity

Special ACCESS card instant sales hotline Te|: 03952-51 65

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.

i I D O N O O S O D I O S O N
Tick the box for Program you reguire. Prices include Y.AT. and Package and Postasge.
Please supply the following cassette software.

Database ...... . £19.950
Stock Contr . £1995 0

ZXB1 16K Database ...

Gemini. Functional Software Specialists, 9 Salterton Road, Exmouth, Devon.
Gums e S S S S DI DN BN GNE BN BN BN GEE

I Mailing List ..... £19.95 0 BBC Disks — other uﬂes I
Inveidces and Statements .. £19.95 0 Osbome Disk Database .
Commercial Accounts .. Word processor i |

I Home ACCOUNntS ... Beebcalc o E1995 0

I Name I
Address—— —

I Machine Type Memory Size__ |
lenclose.

I Make cheques and postal orders payable to Gemini Marketing Ltd. l

I Diners Card Number, Access Mumber__

1-t'|llm.'\t:\t~'.-| E Smm '

;
i
\




ZX81/SPECTRUM
ARCADE GAMES

ZX INVASION FORCE
(X8

Use your skill to fire through
the energy band to destroy
the menacing alien ship —
£3.95

SPEC INVADERS .

SPEC GOBBLEMAN
These exciting high-

speed classic games
incorporate hi-resolutiongraphics and
sound to bring you the best in arcade
action at only £4.95 each (16/48K)

/ SPEC FROG 5/SHOWDOWN
\N (16/48K)
\\'}'E_.______. Hop across the dangerous
then lorries. Go back to the
wild west for a gunfight battle amongst
cacti and wagons. Features include
western music. £4.95

__..-—-""" NAMTIR RAIDERS (ZX81)
NEW.

High speed, quick action
Gobbleman also available for ZX81 at £3.95

arcade game with four

THE ULTIMATE ADVENTURE FOR THE
SPECTRUM | ZXE1 for only £9.95

AVAILABLE
FROM ARTIC

Your accantric father
has left you £10,000 in his will. In order to claim your
windfall you must solve twelva clues and gain
BCCESS 10 a bank account in which the money has
actually been deposited. Be the lirst to crack the
puzzle and the prize is yours! Plus you will win two
tickets to the city of the secret KRAKIT™vault
location. The Prize money is increased weekly, A
talephone number will be supplied so you hava the
epportunity to find out just how much you could win,

DON'T MISS
YOUR CHANCE TO WIN
A FORTUNE!

G
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road avoiding the lethal cars,

separale groups of attackers,
£3.95

Cheques & P.O. made payable to: Artic Computing Limited. Dealer enquiries welcome.
Please state whather yourlorder is for ZX81 or Spectrum. Send 5.A.E_(Gin x 9in) for catalogue.

UTILITIES

TOOLKIT

Nine powerful 'new functiens for
our Zx81 (including re-number
lines (goto, gosub), program merge,
string finding and replacement. £5.95
SPECBUG Y

A 30in 1 machine code tool and disassembler
for your ZX Spectrum. £6.95

ZX BUG

A30in 1machine code tool and disassembler
for your ZX81. £6.95

Improve your machine

code programs with this

new 48K Spectrum
Assembler

Just released by Artic, this new professional
quality assembler is also available for 16K
ZXB1 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
memaory-edil, register inspectimodify and
search for de-bugging. = Full output to
ZX-printer. * Memony-status

report and comprehensive ONLY £9_95

usar-manual.

ZX81& SPECTRUM

SPECTRUM

MICRO CHESS

The only Chess program for a 18K or 48K Spectrum.
Allows all legal moves, castelling; en-passant
and pawn promaotion.

Options to play blackfor white. Sets
board in any positicn. Full colour
and graphics display,

SPECTRUM

INVASION
FORCE

A popular arcade game for 16K ar 48K Specirum.
Fires through the force field to destray the
menacing alien ship. Sounds easy?? Two levels of
play — normal or suicidal. Full colour. Sound and
hi-res. graphics.

NOW OMLY E4.95

ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE .
oo TR |
ARTIC COMPUTING LTD. |

396 JAMES RECKITT AVENUE,

HULL, N. HUMBERSIDE,

NEW LOW PRICE =

NENT
9 pD GAMEsy Re

1z ONLY £5.95 for ZX81
and £6.95 for SPECTRUM
INCA CURSE (adventure B)

Ina jungle clearing you come across an
ancient Inca temple. Your mission to enter,
collect the treasure and escape alive. But
beware! Includes a cassette save routine.
SHIP OF DOOM {Adventure 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 routine.

ESPIONAGE ISLAND (adventure D)
While en a reconnal sance mission your plane
loses control and you are forced to land.

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

PLANET OF DEATH iadventure &) 16/48K

You find yourself stranded on an inhabited
alien planet. Can you reach your ship and

escape?
ZX FORTH

Supplied on casselte

with editor cassette,

user manuals and keyboard overlay. ZX Forth

combines the simplicity of basic with the

speed of machine code now £14.95
Ly

A

GREAT
CHESS
GAME FOR
YOUR ZX81
OR SPECTRUM'
ZX CHESS|

Very popularmachine code program, with six
levels of play and an analysis option. Available
for ZX81, £6.50

ZX CHESS I
Anewimproved version, witha faster response
time, seven levels of play, analysisoptionandin
addition arecommended move option. £9.95
ZX 1K CHESS
Anincredible game

.——-—-—'_-_'_-_-_-_-—
b= i 'fi_'-r‘:‘-’d on ]-li V
in1K faronly €295 '_efi_i_.ei_-—-—-—-—'—"'
A AR DA A b AAAAA

- -SPECTRUM
CHESS 48K

thi

15, The game
Chess |l and
ice of £9.95.

LA B A SCA R A LA A AL AL A EARASS A
SPECTRUM CHESS now only 9.48

Teo: Artic Computing Ltd., 325 James Beckilt Avenue,
Hull, M. Humberside, HUS 0JA.

PlEaER BUDEIN. oo i cim n e e wiaiate, e

is d at the Cnrstmas offer p

Push your Sinclair tothe limit

. . . e .



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 sérious
writing job and is extremely easy to use. It
has all the advanced features you need to
create, edit, store, format and print any
kind of text. With Telewriter you can
quickly produce perfect, finished copy for
letters, reports, term papers, articles,
technical documentation, stories, novels,
screenplays, newsletters. 1t is also a flexible
and efficient way to take notes or organize
ideas and plans.

51 x 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 too little of the text and, combined with
its lack of lower case letiers, bears little
resemblance to the way text really looks on
the page. Reverse video in place of lower
case just adds confusion.

Telewriter eliminates these shortcomings
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 I11.
That's more than double the DRAGON 32’5
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 type. What you type is inserted
into the text at the cursor, on the screen.
What vou see on the screen is always the
current state of your text. You can move
quickly through the text with one key cursor
movement in all 4 directions, or press the
shift key simultaneously for fast, auto-
repeal. You can jump to 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 vou cleanly te the next.

Y ou 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

i
- truly a state af the art word
processor . . . oufstanding in every respect
The RAINBOW, Jan. 1982

The only one with all these features
for your DRAGON 32

51 column x 24 line screen display
Sophisticated full-screen editor
Real 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 S N e e e e e o e
key, tells yvou how much space you have left
in memaory, and warns you when the buffer
is full,

FORMAT FEATURES

When it comes time to print out the finished
manuscript, Telewriter lets you 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 any number of text files from
cassette 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
you to type straight to your printer. Because
Telewriter lets you output numeric control
codes directly (either from the menu or
during printing), it works with any printer
(Tandy, Seikasha, MX-80, Okidata, NEC
8023, C. Itoh 8210, Centronics, GE
Terminet, Smith Corona TP-1, ete.).
There's even a special driver for the Epson
MX-80 that lets you simply select any of its
12 fonts and do underlining with a single
underline character.

CASSETTE INPUT/OUTPUT

Because the Telewriter makes using cassette
almost painless, you can still have a
powerful word processor without the major
additional cost of a disk. The advanced
cassette handler will search in the forward
direction till it finds the first valid file, so
there’s no need to keep retyping a load
command when you are lost in your tape.
The Verify command checks your cassette
save to make sure they're good. You can
save all or any part of the text buffer to
cassette and you can append pre-existing
files from those you have in the buffer
already.

ASCII COMPATIBLE

Telewriter turns your 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 you can use the full
power of the Telewriter editor for creating
and editing BASIC and assembly language
programs. It means you can use Telewriter
to prepare or edit text files used with any
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

LYER

| SEND FOR OUR FREE §
SOFTWARE LISTS FOR

I praGoN 32 & Tanpy |

IRANGE OF COMPUTERS. |

J PLEASE STATE WHICH |
: COMPUTER YOU OWN g

I Name

Address

I Make / type of computer

LF'Iaase include a 1st Class Stamu
N G s ([ R
. one of the best programs for the Color

Computer [ have seen . . .
= Color Computer News, Jan. 1982

Apple Il 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.

DARAGON 32 is a trademark of Dragon Data Ltd.
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spec

from SPEGTRUM

This proven and tested micro is now
UPGRADED to 48K RAM and there's
no increase in price either which must
make it about the best value around,
See our ad. for further details.

ATARI 400

Mow REDUCED by a MASSIVE £39 to
an incredible price of only £159.95
from Spectrum.

SINCLAIR ZX
SPECTRUM

We have now added the super
SINCLAIR ZX SPECTRUM 16K and
48K Models to our range - check our
ad. for further details.

NEW SPECTRUM

MEMBERS

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

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

INTRODUCING
SPECTRUM FACTS!

Mext to many of our offers, you'll find a few
lines tagged SPECTRUM FACTS. We pride
ourselves on providing you, the custemer,
with a genuine service as well as super
LOW prices, and we want you to know
that when you buy from a SPECTRUM
dealer, you'll get exaclly the right Micro
for your needs. 50 LOOK OUT FOR YOUR
SPECTRUM FACTS!

After Sales care

SPECTRUM service centres will ensure that
should your machine "go-down’ we will get it
running again as quickly as possible. We also
offer extended warranties al reasonable prices
160!~ ask your SPECTRUM HOME COMPUTER
CENTRE tor full details.

COMPUTER DEALERS!

{or prospective Computer Dealers !} If you would
like to kmow more about becoming a SPECTRUM
APPOINTED DEALER on an exclusive area basis,
please write to MIKE STERN, Spectrum (U.K.)
Ltd., Burrowfield, Welwyn Garden City, Herns.

UM

hniznan i 2 5
opx;.?ﬁxss#"@ E Mo :i:‘cstisw :sxnw9
o.axo.av»mox«o R §°¥f 5%;

The new COLOUR GENIE features pownrful and zophisticated COLOUR GRAPHICS, allowing

you 1o create full 8-colowr Games, Diagrams and Charts quickly asd simply.
At its low SPECTRUM price, the Colsur Genae is amazingly versatile

Light Pen, Disk Drive and a Printer.
But that's nat all

accessed colour commands.
The zuperb Colour Genie 15 21 SPECTRUM now -

LY NX

Jdust lonk at this super new LYNX Micro - an incredible 16K < 32K video ram aad
that's eapandable up to of beyond 96K, For just E225.00 INCLUDING VAT the
LYNX is ussptlensli, versatile. A1l LYNX's ‘add-on’ connections are stapdard
types. The high delinition colowr graphics make it a top-value choice for the
hame er office (with expansion. the LYNX can become an 80 characters-per-line
word processor!) Take a look at the LYMX - a memorable bargain from SPECTRUM.
Hut pleaze phene to check stock position belore making & journey a5 this new
machine is bound 1 be in great demand.

- £225"

LOW Price

VISCOUNT —Teach yourseli LYNX BASIC £6.95
SPECTRUM FACTS

Maximum user RAM .. .......... 13,700 Bytes (approx)
B T [ o i PRy ] 4 % 40
HlghiResolution: s s 265 x 248
Cassattelead i cinnns oo e Included

COLOUR GENIE

its Powerful 16K RAM
memory (expandable internally to 32K) means FULL COLOUR video games and POWERFUL COM-
PUTING with a full range of isexpensive accessorics: 16K RAM pack, Joysticks for TV games,

the Cofowr Genie also features a 16K ROM Memory with 128 Upper and Lawes
case Colowr Graphics Charatters already stored, plus ssund, a prafessional typewriter keyboard.
i use, it's a3 straightforward as asy, thanks 1o the vse of BASIC language and direct keybozrd

chack it cut and see the Genius at work!

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

Specirum LOW Price

£994.48

Inc.VAT

COLOUR GEMIE ACCESSORIES

Joysticks . ... ... .. E49.49
16K RAM | ..E38.50
Printer Interface . . . . . ..£39.95
VISCOUNT Teach yowsulf Colour

Genie BASIC. EEr e e £6.95

SPECTRUM FACTS

Maximum user BAM. .. . 14,200 Ey[es(appmxj

Text Screen. ... .24 x 40
High Resclution i 160 x 98
Cassette Lead. ... .... . Included

\

A superbly designed and engineered micro and great value-for-money
fram SPECTRUM, Offering 48K RAM Colowr — (8 foregraund and B
backyround can be displayed at same time) High resolution graphies
User definable Graphics. Full sound (6 octaves of controllable
sound.] Easy to use keyboard with moving keys. Standard Cen-
tronics parallel interface allows easy connection 1o 3 wide range

range of printers et

Sﬁeclmm

LOWPiice £ i
VAT

SPECTRUM FACTS

Maximum user RAM. ... .. 47,870 Bytes

L v BT | e e e 1~ 0o ]

High'Resolution.. ... ... . ...... g ...240 x 200

Cassattalead.. ...............c..cvevveein..Included

- Spectrum

 JUPITER ACE

Outstanding value-for-money! The JUPITER ACE uses easy to understand
FORTH language. Connects to your own TV. 3K RAM expandable to 19K. Full
moving keyboard with auto repeat and caps lock. Full sound and chunky
graphics. If you've wanted to learn an impressive Language then this is
the machine for you.

m LOW price £89m 22 axvat

SPECTRUM FACTS
Maximum user
RAM 1,000 Bytes
approx.

lnc
VAT

ot all saomes carmy ewery sdwertistd itemn, please phone befare making a journey — Prices corect at teme of gaing to press E. & OE.
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How with
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RAMK '

and still at the same
LOW price! '

HURRY! Limited stocks only-

-vf\voe-oc-@,;

«m’"“ﬁ» L

ATARI 800

Now this praven and tested machine has been upgraded to 3 massive 48K RAM and it's still at the
amazing LOW price of £399.99 from SPECTRUM IU's an ideal Home Micro for graphics, educational
and parsonal finance ete, use and it will tzke you from learning up to small business use, You can
add printers, program recorders, disk drives and more, 1o expand your micre as and when you want,
1o suit your neads. So if you're looking for a top-of-the-line micro you must see the ATARI 800

with 48K at SPECTRUM - NOW !
o Spectrum LOW Price

\ £399

>§‘£++éxwo.‘t e

INC.
V.A.T.
Unbalisvable value 2t only £199.95 from SPECTRUM ! Eritish buidn and &
designed i1's one ol the most impressive micros 1o appear for quite some SFEEIH“M :-'Iang um user RAM........ 31.893 BI’IE:
time. Extensive facdities include highly advanced colour granh-:; Just ook Hﬁ;; 1:::::_,“;]“ ik _ ....... 325‘;‘];2

FACT

at thiz tep specilication: Powerful standsrd 32K AAM (expandable 1o 64K

Bytez). B ¥ Colow. § resolunion Display. B Exiended Microsolt colour N:cds own Recorder

Cassetle Lead. .

BASIC (a5 s1andard]. B Advanced sound wilh § eclaves - 155 tones
B Frofessional style editing. e.g. extract line. awto find rewnsers. [ Fro
fessional guality keyboard, W Centronics Paralled prnter interface. Acc!ssnnlEs Bnu“ & GAMES 'o' A‘nnl
W Sevious programmeniuser - the BASIC on this machice is similar in that [}
found an machines eosting 3 times the poce! W Uses almosn any cassette
tecarder. B Standaid file bandlng ON TAFE 16K RA M
‘i%%”h e Accessories INC VAT INC VAT
*‘? ”"‘“*“ B Thermal Printer. ..£198.95 Ewropean Countries & Caps....... £14.90
DEE {um ! 16K AAM Pack s EROD || HBRGRER s i e e .£14.99
™ 400 Keyboard. . 159,95 Kingdom . 2 £ .. .£14.99
low 32K RAM board HIIIJfﬂﬂﬂI £75.00 States & l:aullals ................. £14.88
4 INC. 4BK RAM board (400/800) ..£99.00 | Touch Typing..... £19.59
u"BE VAT E’addl_!s {Fsigla ot es 00 s £13.98 Music Composer ICarlrlﬂgm e L]
; 7 fr?;f;t;:-ll‘: (Pair) g:gg: Home Entertainment |(Cartridge excapt
. - el 55 % here stated)
Briklertallsta it L o i £28.50 | 20
CTRUM FACTS NOW ONI..Y o 25,00 | Seloxan . n
TRt a L P T e e v are o e e g £4.00 AR T S B S AT e ¥
Maximum user RAM. 29,679 Bytes Pointmaster Joysticks. ... - -£14.95 g;:?::::ﬁ' i1 i R EEE::
T S i e N S 16 x 32 Quickshot Joysticks................. E10.86. | ol Cassetiel L Faeg
High Resolution, .. .......... .00 256 x 192 :ra.c':r Keyboard for Atari 400 0000 | perns of Mars 1T (A ..£29.99
Cassettetead.. ... o fad s, Included Books & Manuals Centipede ............ ..£29.99
O BASIC carlridge extra B""Ile'l HN:BM?' S - -:0 :ﬁ Computer Chess. . .. £24.89
VAT VAT £39.99 inc. VAT | 1.2 RGN P 988
ACCESSORIES Madness and tha : . i preimt el b :
i q (£34.77 0x. VAT) Operating System Listing NoNAT | Space Invadars £29.59
Joysticks {pair). £17.35 £19.95  Mnotaur £6.91 E£7.95 2 * DOS. Utilities Listing Mo VAT Star Raid SRR EEBI
Cassefte Lead. . £2.35 E2.70 Eyymples from it i tar Aaiders. oot ...E29.93
CARTRIDGES D Manual £6.91 £7.85 o= Hame Computer Programs - Home/ Office Cribbage & Doming. ... .E19.85
Beserk ....... £17.35 £19.95 Pe[;:EgTFlnaannuLz E€-51 £7-55 m ETm P e DK cresie ey SN e s
Cosmic Invaders £17.35 £19.95 poooon Moumtain £6.9] £7.95 Mortgage & Lnanj ..... ik - £18.93 | programming Languages & Aids
Meteraids £17.35 £19.95 Tyoing Tutar {691 £7.85 Maximum user RAM. .. .13.323 Bytes Microsolt Basic (Diskette).......... £59.99 | acsompler Editar, .. ... F39.93
Ghost Attack.. £21.70 £28.95 gy eonium . £691 £7.95 (with basic Cartridge) Home Study (Cassette except where stated) Atari Basic Cartridge.. .. b £38.99
Cave Hunter ... £17.35 £19.85 Text Sereen......... 4« 40 INV. ta programming 1 £19.99 | Macre Assembler (Disk).. ..........£59.99
Starship High Resolution. .. ...._.. 320= 192 INV. to programming 2. . .............£22.99 Pilot (Consumer). vv......ER9.99
cf;;rz:l‘ll':ns . £17.35 £19.85 vlsc?u:;:;‘;" Cassetie Lead. . . Needs own Recorder INV. toprogramming 3.............. £22.99 | Pilot (Eduveator)_............... .EB9.89
ware 1or Conversational French.. . ...........£39.99 | Entectainer Kit (Star Raiders Missile
Galixo Island . £6.91 £7.95 Teach yourself Dra- nTnnl I]ISK nHlVE Conversational German..............E£39.99 Cemmand & Pair Joysticks). . . £69.99
Graphic Animator £6.31 £7.95 Conversational Italian...............E339.99 Programmer Kit (Basic Cartridge &
Quest .. t691 £795 gon Basic..£6.95 £299.00 'S Comversational Spanish..............£39.99 %  Manvals) ... £33.99

GommodoreVIC-20

Now a top quality home/business micro for the
price of a games machine.

B Memory expandable to 32K @ High resolution {full
FET typa] graphics ll 16 Screen colours end 8 border
coleurs W Plugs in to your TV, or menitor @ Add Disk
Drive & Printer for impressive 170K Byte system I Can
act as an intelligent terminal for a largar computer,

EXAS TI99

B 16K AAM (expandable to
48K) B Built-in 14K Byte
BASIC interpreter B 16 Bit
Micro-processorfill 16 Colour
High Resolution graphics
B  Extensive range of
solid  state  software
command madules avail-
able from games to
architectural aids.

A

£129 30

INC VAT
VISCOUNT SUPER X2 wewons § Spectrum LOW Price £154 %
VAT ax. VAT)
RnMﬁ;‘:cnY"“HIB s ECTHUM FAc 5 Maximum user RAM. . ... .......14.500 Bytes [approx.)
Text Screen High Resalution ......._....... 256x132
K for VIG-20 Maximum user RAM........coooneemn.nn., 3,853 SPEBIHUM FAEI [}
Tant Serean: .o i ey . 3%x 23 Cassette Lead. ..o.......000 o .. Extra £10.95
EXCLUSIVE'TO SPECTRUM! High Resalution. . 76 %189 : Inc.
Unbelievable-bul-rue, now you can up grade your Casseite Lead. . "5 5‘15 W‘ﬂ ﬂ'mr“l TEXAS PERIPHERALS VAT VAT Painal s o= =l £23.45 £26.95
WIC-20 from 3.5K to a massive 673 RAM. Enablas Speech Synthesizer..... [4050 £46.58 CarWars ............. (2343 £26.95
you fo load up to § games or programs ata time & Feripheral Exp, System.. £122.00 £14.30  Munchman. [23.43 £26.95
atill select which ane you wish to use. Can be used Dise Cont. Card £124.30 £142.95 i i :
n conjunction with other expansions to increasa Disc Dm" """" EiS-il?d {2“'!! ::“ﬂn!'e Pirate.... [31.36 £35.95
total mirmary up to 15.?K-_usmq the VIC memory ex- Very limited supplies of this new micro ilahi - L - B ucation
pansion board, The SUPER X-2 will make your VIC- | pigase chack with your local TRl sl RAM Exp.Card......... £17857 £208.50  NumberMagic. ... £1213 £13.95
goestlittle micre in tawn! b e Birixprinter ......... £347.78 £399.95  Addition/Subt.1....... 2341 £26.95
3 Softwars Entertainment Teach yourseli bagnin
Spectrum 211 m Spectrum .I]ﬂ Thinveders ........... £16.48 £18.85 BASIC.. . . P s fese
LOW price T LOW Price Tombstone City. .. £19.95 £22.95  Home Budget Management £13.95  £22.85
Attack ........ £19.96 £22.95 . and many mors

ORE SP

Sgecirum Computer Centres have no connection whaticewer with the ZX-Spectrum Computsr manufactursd by Sincisr Pesarch Lid.

CTRUM LOW PRICES (&



Spectum

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

Software | sincLAIR ZX-SPECTRUM
SELECTION

from independent software houses

Yes, this tep selling micro is now available from
your local SPECTRUM COMPUTER CENTER in both
16K and 48K RAM. So now there's no need to send
by mail order, just call into your local SPECTRUM
dealer and pick one up. But just one word of warning,
with this added availability advantage stocks are

| SRR RR e s o :
 THORN EMI [ Sl ™ e o
¥ Frogger (3K)........... ... £9.43

il dor. "eaa s Rabbit Functions. | . ... £4.48 SINCLAIR ZX SPECTRUM 16K - £125.00
Jumbo Jet Pilat.......... £34.44 E‘?::t %{ry’*‘;‘:;ikj -------- E:-:: SINCLAIR ZX SPECTRUM 48K - £175.00
Spc:er R £29.84 Babh N i _Speclru_r'n Computer Centres have no connection whatsa-
Kmtha;;: G £29.84 (16K Cassatiel. |1 ot £15.49 ever with the ZX-Spectrum Computer manufactured by
Heue Fincia £19.49  Rabbit Base (16K Cassotie).£14.49 L O
Da“SU """" = Myrizd %.’}l;lc:ls .£9.49

Charset/200 (3K).......... £4.48
o e DL Skramble ............... £8.48
Cribbage & Dominous. . ‘:.f;rf: Ef:::l?:s' """"" E;‘_l‘;g
;:ﬂuifnelntﬂs;rl:m:ss. ...... E;:.;g HOPREE - ..voosinonn o E9.48 SINCLAIR ZX . . E49.95
Softwarofor Commodors. 1% W14 i 16K RAM pack . . £29.95

ZX Printer . . . . £59.95

NG, Junior Education . . .

Computer B [+] v E3.95
P mogkahon Business & Howsehold . £3.95

River Rescue. . .......... £25.24
Vic Music Composer. ... .. . E25.24 m

Sof i
Fotcaoe for inclei VAT Skill & Judgoment Games £3.95

Software for Sharp Bumpar 7 TK ZXB1. .o ov oo £6.95  JuniorEducation ... ... ..

Elactron 22622, . ... ...... £9.20 1K Supar Trio ZX81 . . P ;:I:::r_ﬂz‘;u. Fegl

Cribbage Labyrinth 16&&3{31 ....... .£5.95 Fania sy GAmE. Lo e s ESTE
Sﬂ:l;dal;[::nzxﬂ. n"all’-'““ VAT Adventure ., ggg;?gg;:?ér;?;ﬂ_B.KIE_:JF?1_ E-j‘rgg _?n:l:c Raidets & Bombers. . ., . . E4,75
ANE A pacly LIt CRassie by e ) e Parsonal Banking Syst e
Monster Mine (for 2X 81),.£4.95 16K ZXBA + .“.".;. i Em o...£11.48  SuparPrograms Nos 1-8. .. .. .£4.95 Gi ZX81th

Sl ive your e
Monster Mine {for Spectrum).£4.95 Space Invadirs/Rescue b i
» et Tekzxal ol .. .EE9s  BACKGAMMON ... ............E5.95 power of a big micro!
onster Mine (for Dragon)..£7.95 A“nlusE“lc e Tob e o egas  FlantSimulation. .l l0l11l F6.88

Space Mission (for 2X81)..£4.95 Mugsy 16KZX81.. ... ... . €598 Type—50 CHEETAH 64K
Space Missionfor Specum].£4.95 T VI T VT Maigauoyds 16K ZXB1 ... £5.95  Enalish Liteature 1... ... ... £6.98
Space Mission (for Dragon). £7.95 ragrams:for VIC- i1 Propmergs 16K ZX81........ E5.85 E“B"S" Literature 2., ., . .£6.95 RAM PACK
DragonGalf.. ... .. Sty Amk.lo Gl Bt T PR S e St sl e . £695
Dragon Character Generator. £9.95 G;:"r., 'u : G ¢ ::ET:“ o“::::.tet;.s. m el ..w?‘.’ﬁl.w.fs,gs Maiha: 152 0e i .. .E£6.95 OHLY 254.95

Spiders of Mars. ......... £18.95
snlnmnnin Sattelite & Meteorites. ... £19.95

B e e EA- AR

Trashman ... 0.0 . £19.95
Games for Dragon 32 Inc, VAT o, 7 . ..£18.95
Dragon Trek. ... .......... £3.85 ok Attack.. ... cein...F19.95
Wizard War. .......... o ET88 Wk Craft
Vulean Of f-........0.00e £7.85  Word Processing package £125.00
Games Compandiom 01, .. . £7.95 el
) il +7.95

Plus many more at

RABBIT

your local
Software for Commodore
viczo Inc. VAT SPECTRUM
Space Storm._............£6.48 3
Ski Run...... .....E4.48 dealer—call in e e
Dune Buggy. Model : VAT : i : ; :
| GP-100A . Microprocessor controlled. high quality
SpOEWa now and see! MK&D'T.S """""" <. E378.35 Now a top quality graphic printer at a price daisy wheel printer at a LOW cost from
MX80 F/T Typelll............ £428.35 | you can afford. Centronics interface connects | SPECTRUM. Serial, Parallel o IEEE
MXI00 Type ... viain.s £539.35 asily wilth most micros. Isteriace.

Please see your SPECTRUM dealer for
prices of INTERFACE/CABLE options.

Spectrum LOW price £229.94 Inc. VAT
Cables & Interfaces available for most micros.

E::_euum LOW price E557.75 Inc.
SANYO Colour Monitor
CDD3125N

ONLY

BOOKS

SELECTION FROM THE COMPUTER

i

SANYD Inc. VAT
SANYD 12" green monitor. . £80.50
Slim 3G Cassette Recorder. £29.95
CTP313114" Colowr TV Set £229_85

C12 Cassettes.......... ..£D. .50
Single sided, single density
(L7 e e e £1.95

Double sided, double
density disks .............£3.38
Disk heed cleaner..... ... £16.10

£228.85 i var

(E199.00 ex. VAT)

Single part 11" x 93 “printer

paper, box of 2,000 sheets. .£13.06
VIC-20 Accessories from Viscount
Motherboard without Butfer.£24,95
Motherboard with Buffer. . .£29.90

16K RAM Pack.
32k RAM Pack. ....EB6.95
54K RAM Pack..........£114.94
Currah Chatterbox Voice

Synthegiser ............. £57.45

oo E43.96

OMUMANCD A
HOOGPLEH HEYE Syl

i
S
3
- |

BOOKSHOP

30 Hour Basic for the B.B.C. Micro. ... £5.95
Letyour B.B.C. Micro Teach

You To Programme. ..................E6.45
B.B.C. Micro Revealed. ... . £7.95
Over The Spectrum. .. .. e R
60 Games and Applications bor the

Zx Speetrumn. S lenn s o S 2 E-1
Programming The B502 ............... £9.95
Programming Your £x Specirum. ... .. £6.95
ZAP Pow Boom forthe Vic20. ... . . F7.85
The ZX Spectrum Explored.._..........E5.95
Vic Inovative Compating. . ... ... ovee e £6.95

Mastering Machine Code on Your Zx81. . .£7.50

Spectnum Computsr Ceniris bews no connection whatoever with the ZX-Speetrum Computer maraisctunsd by Sinclss Ressarch Lid,

The Zx Spectrum and how fo get
the-mosttramiHicl . e £5.95
Easy Programming for the ZX Spectrum., . .£5.95
30 Programmes for tle B.B.C. Micra

CPM Handboak. .. ..

Programming the 280, . ...E11.85
20 Best Programmes for the ZX Spectrum E5.95
Getting Aquainted with your Mic 20, .. . £86.95
Machine Code and Better Basic.. ... .. £7.50
The Cambridge Colour

Collection (Spectrum). .. ..... ... .0'ens £E.95
Vic:Revsalad ..o e £10.00
L T e £17.00
ATARI Operating system listing. ... ... £10.43



Few only left!

oHARPPGIZM

COMPLETE WITH

SHARP MZ-80A

Desk top genius !-the all-in-ane SHARP

‘ MZ-80A. Ready to run the mament you
et it home.Built-in keyboard, CRT, 97
@ ‘ display and tassette data storage with

ABK RAM. The BASIC with extra use-

S
' ful additions, offers quite a powerful 3%3%«»%;{?‘ CASSETTE/PRINTER
£7 5 WORTH micro for the home or buzsiness [l 4K e INTERFACE
Byte ROM ¢+ 48K Byte RAM - ZK :
Byte Video RAM W ASCI profiled s
keyboard © numernic pad W I page

with every MZBDA
purchased

Video RAM allows screen tobe scrol
led up or down B CP/M available.

of softwa re'

Floppy Disks and Accessories far MZBOA
Twin Floppy Disk Unit (inc. 1/0 Card, Disk, Cable) £856.75
Single Floppy Disk Unit {inc. 1/0 Card, Disk, Cable) E460.00

Twin Disk Unit {only) . . .EGTB.50
Single Floppy Disk Unit ., .. vov.....E480.00
Cable for F/D Drive. . . . _ e A

Printers and Accessaries for MZ80A, MZBOB & MZBOK
80 Cal Tractor Feed Printerinc.
Cable, /0 Card & Rom .. .............

ioan.. 87726

= e ¥ BT

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

Text Screen 25 x 40. High Resolution Box 50. Cassette

Lead, Cassette Player included.

Specirum
LOW Price

£946:2

Ideal for HOME, OFFICE or SCHODL High per-

formance functions with easy te understand BASIC

language.

‘There’s a Spectrum Centre near you...

ABERYSTWYTH

AberDate at Galloways,
23 Pies SL. 0970 B15522

ABINGDON

Ivar Fialds Computers,

CAMBERLEY

Camara Arta [Micro Computar
Divishen). 16 High 51

(78] S5E4E

CAMBRIDGE

KPLtd., iZa Kings Parads.
022388087

CANTERBURY

Keni Micro Systems. Coaguest
Hemse, 17 Palace St 0227 50200

Randall Cox, 18-22 High 51
Arcade. 0112 31960

CHELMSFORD

Mazten Hoyman Ltd.,
5 Broomfield Rd, (0245) 154585

21 Stest §1. 0235 21207
{81 Opaning)

ACCRINGTON

P¥ Compators, JBA Water 51
G254 36521/32601

\d=21 Dpenieg]

ALDERSHOT

David Saundars Computsr
Cantre, 51 Station Ad.
0252 20130 [Just Dpening)

ALFRETON

Gordon Harwoed, B3iT1 High
1. 0773832078

Ashlerd Computer Cantre,
1 Staticn Parade, Claresdon Ra
07841 44855

BANBURY

C 3. 2 Chereh L
-IN-

Reed Photography &
Compatars, 113 Hegh 51
0484 78337

(Just Oipening]

amputer Plu
(D295) 65830

BEARROW
FURNESS
Barmow Computar Cantra,

88 Church St 0238 38383
{Just Opening|

BASILDON

Godirey's, 25-32 Fast Walk.
Tawn Centre. 0268 283379 ies,

al Lamprs
Thorps, The Spot. 0332 44780
BASINGSTOKE
Fishar's, 2/3 Marke? Place, DONCASTER

0256 12078
Briarstar Computer Conire

m 12 Nethashall Rd, 0302 67135

Sattwars Plus, 17 York 5t [Just Opaning)
D215 61675

BEACONSFIELD

Jamason, 12-14 Warwick Ad,
D45.45 2055
{Jest Dpening]

BEDFORD

Stamed Lud., 115 Midfand Rd.
D234 45341 [Just Dpening)

HArthur Hobsen Lid,,
37 Great Victena St 0237 248336
[Just Dpening)

BIRMINGHAM

Sherwoeds, Great Western
Arcade, 021 236 T211

BOSTON

Fotezound Computers,
19 Dolphie Lase. 0705 64781

BRADFORD

Phetosave. 18 Chezpside,
0274 308533

BRIGHTON

Capricarn, 1 Quesns Rd,
027315634

Ceventry Micra Cantrs,
33 Far Gosferd 51, (0203] 58942

MeKenns & Brown,
102 Bondgate, (D325) 55744

¥ennals, 71 English 51,
D3AT 8547

DUNSTABLE

Dermans, 7-11 Broad Walk,
0552 83515

Breaker 1-4, 130 High Strest,
01-853 T4BA/BEED
[Just Opasing)

EDINBEURGH

The Silicon Centre, §-7 Antigua
§1. 030 557 4548

Victor Morris Ltd., 340 Argyle
51041221 8358

GLOUCESTER

The Model Shop.79-81 Northgate
S [0452 k]

141
GRIMSBY

R.C. Johazon Ltd..
12 Friargate, Riverhead Cantre,
0472 42031

EURY
ST. EDMUNDS
Bury Computar Centre,

11 Gualdhall §1,
[Just Dpening)

Grut’s, 3-5 The Fallet,
51 Peters Por. 0481 24582
[Just Dpening]

GUILDFORD

The Modal Shep, 23 Swan Lass.
(07072] D483 39115

HARROW

Comara Aris [Micte Compatar
Divisiar), 24 3t Ann's Ad,
01437 S4ES

HATFIELD

Micrawerld, 2 Crawford Rd.
(07072 B413T

C. o Arts {Micrs Computar
Divizion). 684 Hermitage Ad.
D4EZ 0285

The Computer Cantra
(Humbaraide} Lrd., 26 Anlaby
81, (482) 26287

ILFORD

Pron Entarprises, 1 Cantraway,
High Rd. 01-553 0744

(Jusk Opesang) 1
Brainwave, 14 Crown 51

0473 50085

JERSEY

Audio & Computer Centre
7 Peter 51,

31, Helier 0534 74000

Vanm 48 Forepate

056832175 :
Boas & Bligh, 4 Lower Briggate.
0532 454457

LEICESTER

Yeoungs. 40-47 Betvair 51,
0533 544774

LITTLEHAMPTON

Alan Chass Ltd., 33 High 51
D304 SETH/ 4585
(Just Opaning)

LIVERPOOL (Aintree)

Hargreaves, 31/37 Warbreek
Moor, 25 1782
{Just Opesing)

LONDON EB

Melewsns, 244 Graha= Ad.
Hacknay. 01-533 0335
[Just Dgening)

LONDON EC2

Devron Computer Contr,
155 Mosegate. D1-635 33381830

Vic Odden’s. & Londes Bdg Walk
01407 SBI 3403 1588 (Mail Qrder)

LONDON SE9

Squars Dasl, 375 Footseray Ad.,
New Eltham_01-853 1518

LONDON SE15

Castleburst Ltd., 152 Bys Lang,
Feckham. D1-835220%

LONDON SWE

Chelsss Micros Lid .,
14 Jorden Pisce. 01-355 8494
(Just Dpening)

LONDOMN N1

ASP Micro Systams, 185 Uppar
St Iafington, 01.359 5095

LONDON N.20

Coatlahurst Lid., 1250 High Rd.
01-446 1780

LONDON NW9S
Maovinscops, 453 Kingshury R,
London N3, 00-204 6352
{Just Opeming)

Dwvran, 4 Edgware Road.
01-T24 3373

Computais of Wigmara Stroat,
87 Wigmore 5t 01-£86 0373
{duzt Opening)

Colermatic Compatars, 44
High'§1. Acten, 01-592 TE11

Electroleiswre, 120 Notting Hill
e 01-221 7028

LOUGHTON

Micra & Mevie Chonnal
309 High A,
01:508 1216

LOWESTOFT

Jokin Wells, 44 Landon Rd.
Manih. G502 3742
{Juzt Dpaming)

LUTON

Terry=Mern, 49 Goorge 51..
0887 7338112

MACCLESFIELD
Ca

& Computar Contre,
118 Mill 51 0625 27468
MANCHESTER
Lomax Ltd., § Exchasge 51,
51, Ann's 5q. 061 8326167

MANCHESTER GTR
181

Mr. Micre Lrd., 53 Partinglon
Lane, Swinlon, 51 7282
agen Thurs.-Fri.-Sat. till & pom,

MANCHESTERGTR

PASE, 213215 Market S1.. Hydw.
081-366 5935  Telex: BRS84S

MANCHESTER GTR

Wilding Ltd., 23 Deanzgais,
Brolton. 0204 33512

McKanna & Brown.
130 Limbaepe Rd, D542 7458345

NEWCASTLE-ON-TYNE

Hywcastie Camera
& Computer Mart, 16 Northum-
berland Cr. 0632327461

Surrey Micre Sysiems,
31 High 51, 01-942 0478

NEWPORT (Gwent)

Randall Cex, 113 Commercial
51. 0633 67378

NORTHAMPTON
Basic Computers & Systsms
Ltd.. 72 Kingsthepe Hallow.
OB04 710740

NORTHWICH

Camers & Computar Centras,
3 Town 5q. (DB0E) 45625

Sound Marketing,
Y25t Benedicis 51 0803 £57725
IJust Dpening)

Camen Computers. B/2/70

Trimity Walk. 0802 42517

NOTTINGHAM

Basic
3541 Trent Boulewasd,
West Bridgeford 0502 813713

OLDHAM
L

Hems & Businass Comp
« 54 Yerkshire 51
-633 160

0&

PAIGNTON

Deven Computers, 81 Uppar
Manar Rd, {0803} 526303

PEMBROKE

Randsll Cox, 19 Main 51,
064 EEB 2478

PETERBOROUGH

Paterborongh Communications
91 Midland Rd.
0733 41007

PETERHEAD

DIMES Electronic Sarvices,
1-3 Ellis 5. 0779 79800
{Just Opaning)

Wiilding's, 43 Fishargate.
0772 556250

Davwid Snunders Computar
Camten, B Yield Hall Plee.
0734 5B0718

ROTHERHAM
Kenneih Whitshead,

Market 5t 0703 52584
[Just Dpln%ng:l

Rughy Mices Cantra,
Aegent St OTBB 7052 2

SEVENOAKS

Ermest Fielder Computers,
Oersat 5t. 0732 456800
[Just Opening)

Swperior Systams Ltd.,
178 West 1. 0742 755005

SOUTHAMPTON

R.J. Parker & Son Ltd,,

11 Pestsmonth Rd., Wealston,
Southampton, 0703 434137/8
[Just Dpaning)

Cantral Computars,
575 Lord 5t.0704 31881
(Just Opening]

Mot all store carry every sdvertined item, plesse phone before making a journey — Prices correct at time of gaing to pres £, & O.E,

Unbelievable
Value at only

But HURRY | Stocks strictly limited-firzt come first served

279.95

STAFFORD

Eomputerams, 53 Fasgata 51
(0785) 41838

STEVENAGE

0. J. Camputers

11 Town 5q.
a3 gs501

STOCKPORT

Wilding o T Little Undeesask.
435

450 3
STOKE-ON-TRENT

omputerama, 11 Market 53.
Arcade, Hanley,
{Opesing Saan)

ST. ALBANS (Herts)
larks Computor Cantre,
14:16 Holywell Hill, 0727 52581

ABE&C Computer
11 Bronkstone Rd, (0725 64483

TAUNTON
Grays, 151 James 510823 72985
(Just Dpening)

TEDDINGTON

"lndrlwr'.-d.smc;d CTh
01-577 4716

WALLINGTON

Surray Micro s-,m; Lid.,
53 Woodcote fid. 01-547 $538

WARRINGTON

Wildings, 171 Bridge 51.
0925 35280

WATFORD

SRS Microsystem
34 The Par ipl
923 2660

WEST BEROMWICH

Eoll & Jonas, 39 Ourens Sq.
021553 0820

WHITEHAVEN
P_ O Hendren, 15 King St,
0846 2063
[Just Op ]

Computar City, 78 Vi d.
0514203333

Wilding Ltd., 11 Maznus 51,
0342 44387

Harpers, 71-73 Commareial Way,
04253 61060

David Waring L1d., 1 Masmizn

House, High Si. 0305 27551

GT. YARMOUTH

Teny Heed Electramic,
2BA Market Gote Shopping Centre
4333143

YORK

York Compwtar Contre,

7 Stonegate Arcade. 0504 G41BE2
Opening z00m in:

Liverpeol, Bristel, Hereford,
Weston-Super-Mare, Fortsmauth,
Bury, Crewe, Borohamwood,
Colchester, Bromley




Make much more

of your computer!

More memory for your ZX81!

ZX-PANDA.

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

Start with 16K . . . expand later to 32K!
Solidly built, attractively cased to fit
perfectly on to a ZX81 without wobble!
Includes LED power indicator.

The RAM pack that won't become ;
redundant when you want more than 16K! 5
16K Expandable RAM. .. . ... £32.95
16K Expansion Module. . . ... £19.95

More sound from your ZX Spectrum!

Echo

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

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

No additional power supply needed!
Attractively cased — looks good
— SOUNDS GOOD!
Only £23.50

) by using TANDEM System!

Pacer S matey A
The uniquely expandable ——

16K RAM pack E&%Eﬁj
Similar concept to ZX-PANDA but for EREE e

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. . . . .

£29.95
£19.95

18 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
memory blocks 1 and 2 or
3092 bytes of extra memory
into the 3K memory block AND §
8192 bytes of extra memory
switchable between memory
blocks 1 and 3.

Fully compatible with available motherboards/modules.

Simply plugs into the rear expansion port of computer.

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

Tandem

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

computer. Further expanded et

ROM sacket for expansion.
No extra power supply needed.
Only £34.95

To: Stonechip Electronics, Unit 9, The Brook Industrial Estate, Deadbrook Lane,
Aldershot, Hants. Telephane: (0252) 318260.

1 STONECHIP |
: ELEC'TRON'ICS

I “more ways to make more of
your computer” v

I N O N S e s
DEALER ENQUIRIES WELCOME  Delivery approx 14 days



on Broadway

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
flashing and siren wailing. The chase
is on!

___—Cruising on Broadway is a tyre- :
burning fast machine-code game for
the 16 & 48K Spectrum. The further
you can get the more difficult’it
becomes—cash prizes are being
offered each month

e

-

Scores.

fgrrfhe highest

/ Blind Alley
4 Adeadlyduel,deep in space.
Blind Alley is what passes for
sport in the year 3017. Your craft
must use strategy to out-wit and corral
the opponent—in this crazy development ofil
Aftereach round in the enclosure game more pl
your skill and agility. Blind Alley is the machine
g 16 & 48K Spectrum.

™,
L

e pursuit games of the late 2600s.
ers-are sent against you to test
de attion of the future—now!

¥
& Spectrum : TheWorking Dragon 32 |
& (228 page book) HE WORKING This is a companion volume to
y first well-documented SP ECTRUM ‘The Working Spectrum and
;:oll i ‘_gr{n gf serious Erograms SRR O SRACTIEL includes several new features
orthe pectrum, Programs : ' such as aText Editorand a
" include a Basic Renumber B e Music Composer and Editor.
#¥which can handle Gotosand | | ey Other programs help you use
"Gosubs, a character dictionary, | ST the Dragon 32 as an
a file-handler, sefveral utility B accountant, for more
programs and a few games. B advanced high resolution
Each program is built up out of s graphics,as a home tutor for
re-usable subroutines. VDS AT education and for playing
£5.95* i games. Each of the programs
£ j and subroutines is explained
& lg line by line to help develop
£ &3 your own programming skills.

*Submit your program to Sunshine
and your name could be here next month.

£5.95"

*Available thraugh W. H. Smith's and compuier de;

=
[]

nostal arder for €

I Please send me

l D The Working

Cruising
on Broadway
at£4 35 each

Spectrum
at £E5.95 each

The Working
Dragon 32
at £5.95.each

Blind
Alley
al £4.95 each

#
g L

| enclose a cheque/

payable to Sunshine Books
19 Whitcomb Street, London WC2 THE

Tradeidealer enquiries welcome

Signed
We can normally deliver 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!

~..thename
of the gume






N thename
~ ofthegame







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

When you buy Imagine Software you buy it for life. If an
magine Software product EVER fails to load first time
ply 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 outlefs.

Dealership enquiries contact: Mark Butler

»"“'..tlle.nuii
of the gan

Imagine Software, Masons Buildings, Exchange Street East, Liverpo




iy I Post coupon now to Imagine Software, Masons Buildings,
. I Exchange Street East, Liverpool, Merseyside L2 3PN.

£

2

Please rush me copies of (tick box|
[] Arcadia [] Schizoids [ Arcadia [ ] Wacky Waiters

. I [J Ah Diddums [ Catcha Snatcha

[ Molar Maul [ Frantic |
l [tor any ZX Spectrum) (for any Commodore VIC-20) . Al
I Please debit my Access/Barcloycard [delete as necessary) o

B il o

: l | enclose Chegue/PO for£
ST e e Name
' : : Address

|, Merseyside L2 3PN.




Mee w omowoww

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.

For the 48K Spectrum, price £5.00

KRAZY
KONG

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

rescue his girlfriend from the enraged
KOMG! For the Spectrum, price £5.00

FROGGER™

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 effects.

CENTIPEDE

CENTIPEDE AND PAINTER

By the time you read this our latest release for the
Spectrum should be available . . . . .. .

Centipede is a full colour machine code arcade game
where the object is to defend yourself with your Laser
against a fast moving centipede which weeves in and
out of the mushroom patch. There are other versions
of this game but we think you'll prefer ours because
we always strive for an extra dimension of realism,
which makes all the difference!

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

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

HOW AND WHERE TO GET C+ Tech Software PRODUCTS

There are three ways to get the tape that you require, firstly you can go to one of
around fifty retailers in the UK and some more overseas, thers is at least one in every
town and several in major cities.

Secondly you can ring our Telesales on 061-366 8223 and Alison or Shirley will take
your order and tell you of any other games you might be interested in.

Last the most popular way is to simply clip the coupon and send it to us at:
C+rTech, 184 Market St, HYDE, CHESHIRE, SK14 1EX.

—_——
PLEASE SEND ME THE FOLLOWANG:

WY NAME AND ADDRESS 15

Peatcade, ..

| ENCLOSE,




ATTENTION ALL “LYNX”

ACTIVE SOFTWARE announce the PURR.R.. fect solution
to your LYNX’s ill supplied appetite!!
our poLicy Is 100% cusTomER saTisFacTion — TRY US!

OWNERS|

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 CHAHACTER GENERATOR AID!

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

% All 3 programs supplied for the realistic price of just: .75
* All 3 programs double recorded on our own quality cassette tape.

% 48 Hour Dispatch From Receipt Of Order!! +25P
Send Cheque/PO. to: Active Software, 117 Icknield St,B’ham.B18 6RZ P+P

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 closed in or caught
by the prowling monsters. An addictive machine code game, with qlecrl: graphlq:s and
save facility : -~

SPACE MISSION by W, E. MacGowan.

launch from lunar base, fight your way through the meteor storm and battle with thc
alien fleet in deep space. Multiple skill levels and the best graphics ever. ... ... £7.
GOLF by Pete Allen.

Over 20K of Basic, giving you full 18 hole golf course with handicaps choice of clubs,
golfing weakness musi be specified, full colour and sound including score card. .. . £7.95,
GAMES PACK [

Space Wars by John Line. Torpedo by Erik Pattison. Sheepdog By Erik Pattison. Snake
by Christopher Huni.

GAMES PACK 1T

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

GAMES PACK 111

Reversi by Dr. R. 1. Fryer.

Try to beat the Dragon at this fascinating board game. From Novice wo Grand Master,
Pantaon by Christoper Hunt.

P]ay this favourite card game with the Dragon as the banker. Incredible graphics and

und E7.95
"l[ IEN BLITZ by Peter Chase.
Your erafl is running low on fuel and you must land! You have to use vour bombs o
clear a space amongst the skyscrapers, but beware of craters! A a.upclb multi-level action
game, with superb sound and graphics. . CET95.
GEMPACK 1Y by W. E. MacGowan.
Two great machine code games with full colour graphics. In Sea Harrier vou must land
on the aircraft carrier after dispersing the clouds. In Sub Chase you must depth charge
the wolfl pack without being sunk. Both with 4 levels of skill from easy o
kamikaze, . R e R L
CHARACTER GE\ERATCIR b) John Lme
Create and use your own symbols and character sets on the Dragon's high resolution
graphics screens. Written in Basic for ease of use. Comes with complete ASCII character
fileand demonstration Prograc.. .. ... s
EDUQUIZ 1 by Peter Chase.

Three Erean Educational Quiz games. Bet on l:h: answers of vour choice and be a winner!”

Eduguiz makes learning fun! On this tape, improve your knowledge of Geography,
Inventors and their inventions and the Kings and Queens of Great Britain. . ... ... £9.95,
ALL THE ABOVE CASSETTES AVAILABLE MAIL ORDER THROUGH

GEM SOFTWARE

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

TRADE ENQUIRIES WELCOME.

SOFTWARE FOR A 16K OR 48K ZX-SPECTRUM

IDMAZEOFGOLD.. ...
Usas maching code to provide fast,

wou scour the [abyrin
may well b worthless?
popular program

GAMES TAPET ........ocoe
MONGOOSE

Fast mic action, mi colour 4% you
iy 16 sAwe your snake from the
voracions  Mangoose, don’t dane
pousa! Your snake grows by eating
the falling apples in the orchard
Faster and harder on every frama,
superh graphics.

GAMES TAPEZ........ooivianiiiaiin

REVERS1

Thas gamme provides a chance 1o pit
YOuUr  Blrategec  aNhes Bgainst
thase of the computer or another
player. The wersion pravides
maching code thinking speed and
plays 8 good geme.  inchudes
sudible and wvisual ndication of
mionves rada.

GAMESTAPEZ...........ivivviians

TIME-LINK

A feal on the 16K machine as i
provides a full textual type
adventure with.a maze, Written in
100% mic for speed, You must
find your time machine to return 1o
the présent, bévwane the gas!

W HITE NOISE & GRAPHICS.

rsigned 1o overcome the firmita

........................................ £5.05
full colour 30 perspective views as
for GOLD. Look lively and find the o
Ten lavels of play all great fun. This is our most

or yauw golid

" BEAR ISLAND

Trapped in tha Arctic, can you
Sutvive when aach ice flaw has
aven more bears than the last? A
fast arcade style, strategy gome.
Making full use of all the Spectrum
featu s highly exciting and
much acclaimed by all

POKER DICE

Gambiers bewarel Tho use of ni
s graphics, colour and sound
together with a  clever ‘hand'
recoqnition system, makes this an
addictive gamling gama. You could
win a fortine, you might kese your
shirk, but rall, roll, roll thase dice.

....................... £4.85

TASKS

A new concept i graphical
adventures. Coflect all the triasure
from within the maze by sabding all
the problems sef by the TASK-
MASTER. All the tasks given will
stierulate your rmind.

£5.95

i aF Spn:trum D.\'ASIC W\IG gives

vyou over 20 extra commands 1o give; explosion sound effects, total
screen control wsing a window which can bo serolled in any direction
gloared, inveried, shaded and bordered, Uses BASIC vanables (no POKES
nesded), and named USH calis, Includes gxténsive rmanual

p
nguage, invaluable to students and teachers alike. Includes a
compaenensive manunl, 1apa load and save, editing ote. 1uis pvailatie for
tha SPECTHuM 18K 2x81 and now for the DRAGON 32

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

S.0E. for full detalls of these and othes [coms
RETAILERS BCLUDE: CARDIFF, Microcentn. Randall Cox: BARAY, Bytewell: YORK,
Gamett Computer Services: BRIGHTON. Gamer; MOALEY, Dvagonbyte: IWYERIDGE,
rysalt: PORT TALBOT. Jay Dee Communications, Also by mail fram The Soltwis
Supermarker, LONDOMN,

OF 31 A ENDUIRES ARE WELCOME . GENERCUS TRADE CHECOUNTS ARE AVALABLE
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YOUR LETTERS

THE CASTLE OF RIDDLES

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

Although it undoubtedly 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 ina
moment.

I 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
possibility. Sure enough that was a high. Later in bed, amid 3
turmoil of thoughts, the association between the red paint and the
creature gecurred. :

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

proved impossible.

the last.

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

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

P Crofr, GCounty Domm, Ireland.

SCROLL TRICK

ﬂ feature lacking on the Sinclair
Spectrum is the Scroll
command. Although substitutions
have been published for this,
involving Poking and Printing, I
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.
Perer Bernstein,
Northuood,
Middlesex.

POLYGON BUG

he Sinclair Spectrum  has a
rversarilu bug in the one-liner
PLOT =,y : DRAW a.b, n*PI

There iz a pentagon  at
x=}r=a=i\=ﬁﬂ, n=100,8, 0Odd-
sided polygons are usually larger
than the circle whose diameter is
defined by the line joining x,y and
x+a, y+b. Thus they go off the
screen, with an Integer Out of Range
message. Good examples are the
near-perfect triangle spooking about
at x=220; y=210, a=h=50,
n=168.24, and the heptagon lurking
somewhere betweeen n=71.5 and
T

The bug crawls in at n=17 and is
cyclic. As odd values of n go up, the
circle turns into an apparently
rotating polygon. As n rises, the
number of sides decrease and the
speed of rotation increases, program
rURNIng time stays constant at eight
or nine seconds.
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Al some point 1t collapses into a
rotating line, I think most of these
collapsed polvgons are ar non-
mteger values of n. As n increases
further the polygon “opens our™ and
the number of sides increases. The
cycle then repeats. For polygons and
stars, the trick is to find values of n
that wvisually *“locks™ the rotation
and gives a static shape.

I 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 to
the circle diameter. I cannot: my
Spectrum  recently went into ter-
minal coma and is back ar Chateau
Sinclair for a rebore!

Johwn Brazier,
Sranford in the Vale,
xfordshire.

LYNX FAN
ur review of the Lynx in your
February issue prompis me 1o
reply to 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
Sinclair’s manual  provides one
chapter of two pages on machine-

code. The Lynx manual’s machine-
code chapter is nine pages long. I do
not think any purchasers can expect
& 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 a branch of Laskys and
type in the following ditty:

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 90

150 GOTO 100

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

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

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

No doubt by now you have
guessed that previously I had been
using a ZX-8] and now am the
proud owner of a Lynx. Before
buying it I locked at the BBC
machines. You have to pay another
£195 1o implement CP/M on the
BBC. I 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 I ordered my
Lynx on November 22, 1982, T 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. Considering the
Christmas holiday I do mot think
that is a bad record.

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

R D Hughes, Worthing,
Wesr Sussex.

NO STRINGS

r Excell seems to think BBC

Basic is more standard  than
Sinclair Basic because BBC Basic
supports string arrays — Letters,
January issue, p27. In fact, those
funny Mid$, Lefi$, Right$ 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 finalising
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!” T agree.

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

Mind you, [ 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 Strue-

DUTCH DRAGON BOOSTER

ith reference o 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:

POKEZ5,6:POKE27,6:

POKE29,6:POKE31,6
you have 31015 bytes ar your disposal. You have also cleared the
first high-resolution page, which could not be done with the
PClear statement. With Clear0 you can add another 200 bytes.

Another useful feature, 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 25,2627
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 to 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 be done by the Renum command. 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, Awmstelvesn, Netheriands.




tured Basic, which also lacks string
arrays, burt that’s 32K. We should all
have so much spare memory.

I own an Atari 800. Arari Basicisa
stripped-down version of the Cro-
memco Basic, written by the same
people. It takes up only about 8K,
and has long strings instead of string
arrays. As it is supplied on a plug-in
ROM, however, you can remove it
and load an enhanced Microsoft
Basic — that is more than twice the
size — from disc without running
out 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 Atari 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 15 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 either for another Basic or
another language.

Jack Schofield
London W33

SPECTRUM TIPS

ere are a few tips for increasing
”c:cc-:uti{m speed when writing
programs in Basic on the Spectrum.
A program'’s memory may be divided
into three paris: the top, the middle
and the bottomn, 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, is 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 variables, dimensioning
arrays, reading Data statements and
so on. It is better to declare vari-
ables beginning with those most
frequently-referenced first,

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

André Didelot,
Geneva,

Swirzerland |}

AFTER THE RAVAGES of glue sniffing and teenage
alcoholism, the nation’s youth are now in the grip of
computer 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 to
converse in anything but machine code; the
complexion horribly coarsened by hours ar the
keyboard; the eves vacantr 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 that the father and son partnership makes
up 80 percent of home computer owners. Micros
are bought for sons by fathers who believe that
understanding computing 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. But 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 students’
studies. Now 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 abour 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 engineers ready to engage themselves 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
vears. 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 careers.
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.

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.
accompany the article. That considerably speeds up the checking process. Not
only do you get to air your own discoveries and opinions, but we will even pay
you for the privilege. We pay £35 per published page — that's as it appears in the
magazine and includes illustrations.
Why not give it a try? You have nothing to lose but your postage.
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NEWS

Happy birthday Microdrive — and now a big
hand for the Z2X-83, ZX-84 and Mlcrowsmn

You wiLL be able ro 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 year, but
the revolutionary all-in-one com-
puter exclusively revealed in last
November's Your Compurer is now
dubbed the ZX-84 and may not be
released until next year.

Sinclair’s long awaited Microdrive
is a compromise between cassette
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 3.5s. advertised.

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

Initially Microdrives will not be
able to run on any other compurers,
although one controller will allow
you to run up to 40 Microdrives ofT
one Specrrum.

The Microdrives will accept inter-
changeable tape-loop cassettes.
Initially Sinclair will sell games and
adaprations of existing Spectrum
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sﬁrlwﬂre on ThBSE Casseres.
cassettes will be made available o
other software manufacturers.
Priority will be given to 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

pocket television should be launched
this July, opening the way for the
9in. flat-screen to be incorporated in
the ZX-84, which will also have twin
Microdrives and a Modem,

Nigel Searle, Sinclair Research's
Managing Director is playing his
cards close to the ZX-83, but he has
coniirmed thar there will be one —
“Ir is fairly narural if you follow the
sequence: ZX-80, ZX-81, Spectrum
— alias ZX-82".

Your Compurer 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 rhe market.

The situarion is further confused
by the low-cost desktop business
computer which Sinclair has de-
veloped for ICL to 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 at
just over half the price.

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

The standard machine comes with
48K RAM and is expected to 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

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 easier to type on. While most
computerniks lean their slices of 1980s high technology on cassette
cases, door wedges or stale sandwiches, Hi Stak plastic legs are the latest
spring fashion. Warp Factor Eight selfs them at an appropriately
astronomical £3.95 for two. If you use something really obscure to prop
up your micro, wirite in and tell us and we will send you a pafr of Hi Staks.

The Apple If E — Apple’s latest attempt to stave off Apple If 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 admitred that
the power packs — just one batch
from one supplier — were not
checked in detail for safery.



BBC Micros
for the blind

A GRANT worth £18,000 from the
Department of Industry 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 a2 manual
Braille typewriter, the Perkins
Brailler. So Dr Thomas Vincent and
his Manchester Open University
team which has been developing the
systern 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 to the
BBC Micro.

Vincent hopes that 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

WaTteH ouT Commodore and BBC,
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

THE STRUGGLE 10 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
liguid-crysral display , a QWERTY
keyboard and a numeric keypad.
The display has 31 characters, can

will answer
question

Commodore 64 if the comperition
gets too hot. A spokesman refused to
deny persistent rumours that new
technology makes the £350 04
cheaper to produce than the old
£130 Vie-20 and would only say that
price was “all to do with what the
market will bear — not to do with

what it costs to make®.

be scrolled left and right and
acjusted 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 retained 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 TI-99/2
announced last month.

The CC-40 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 tape cartridges and has a
data-transfer rate of 8,000 bits per
second.

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

Cut-price rail tickets offer for
first Midland Computer Fair

WHISPER IT softly but Acorn's
Electron may receive its first public

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

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

admission rickers will cur 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 Exhibitions 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.

Texas completes the Tl family

release other peripherals such as a
Modem, a barcode reader and a TV
interface.

The CC-40 is expected 1o 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
tape drive.

Not some new video-game
monster but a face which may be
Just 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 wilf
bring record-company styfe
razzmatazz to computer games.
Nick Alexander reckons that
computer games will soan
become even more popular than
video films.
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DRAGON

THE FAMILY COMPUTER TO FIRE

YOUR IMAGINATION

KEY FEATURES
**32K RAM as Standard, Expandable to 64K [
*#*Display:

9 colours available.

b different resolutions from 16 x 32

to 256 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.
**Connections for Joysticks, Printer,

Cartridges and Cassetts,

PRICE onwy £199.50ic. vaT,

DEEMICRO @
Model £325.00
Model A (32K) £349.00 @
Model B £399.00
Memory Upgrade £25.00
Full Upgrade £75.00 @
Joysticks (pair) £13.00
Single Disk Drive £265.00
Digk Interface [fitted) £119.00 @
14 inch Colour Monitor £309.00
20inch Colour Monitor £343.85
ACORNSOFT PROGRAMS (phone for availability)
ACORN ATOM
Single Disk Drive(incl. FREE buffer kit) £343.85 @
ATOMCALCROM £39.10
WORKPROCESSORROM £29.90
FLOATING POINT ROM £23.00 @
ROM Selector Board £22.40
BBC BASIC Board £45.95
Programmer's TOOLBOX £20.10 a
SUPER TOOLBOX £16.60
M/CCODEMONITOR/DISASSEMBLER £16.60
PRINTERS 0
EPSONMX8OF/TIN £399.00
EPSOMMXBOTII £349.00
STARDP 8480 £279.00
SEIKOSHA GP 100A £229.00
q Printer Leads (BBC/ATOM/DRAGON) £15.50
CJ *SPACIOUS SHOWROOM HOOKsS : e R,
embly Language Programming for the icro i
@ OPEN MON to SAT. BBC Micro— Instant Machine Code £7.95
*FRIENDLY AND HELPFUL STAFF EEC N;icroﬁam_aled e E;gg
% asic Programming on the iera i
@ EXPEHT ASSISTANCE Let Your BBC Micro Teach You to Program £6.45
ALWAYS ON HAND E;E;’iz;-{?ﬂw BAS'E::II tha BBC Micro and Acorn Ato i:g:
j rograms [ m Iy
@ *GOOD RANGE OF COMPUTEH BGD KS Getting Acguainted with your Acorn Atom £6.45
*AFTER SALES TECHNICAL 38 Tested Programs for tha Acorn Atom £6.45
Atom Magic Book £5.50
@ BACK-UP and SUPPORT 2 @
(&) The Colourful &)

Dragon Sslection 1
Dragon Selection 2

32

CARTRIDGES

Chess
Ghost Attack

THINK DRAGON !!
THINK MICRO POWER!!
Carriage FREE on

cash/cheque

orders over £100
All prices inclusive of V.A.T.

N

Astroblast
Meteoroids

Starship Chameleon
Cave Hunter

MICRO POWER LTD.
Dept. YC3

8/8a REGENT STREET,
CHAPEL ALLERTON,
LEEDS LS7 4PE

Tal: (0632) 683188
01696333 |

g | =

PRATUAMIOOROB
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Quest

Graphic Animator
Computavoice
Calixto Island
Black Sanctum
Dragon Mountain
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£3.000 Riddle
— the winners

MNow IT cax be told — the names of
the winners of the Your Comiputer
and Acornsoft Castle of Riddles
competition. Peter Voke from
Aylesbury, Buckinghamshire was
the first to deliver the right answer,
in person.

Second was C P Bignell of
Littlehampron, 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

ATARI IS LAUNCHING 3 Ihrcc-prungcd
attack on micro users. Prices of the
400 series home computers have
been slashed by £40 to £160 for the
bare 16K EAM machine or £200 if
you want Basic and the manuals.
Meanwhile the £400 Artari 800 has
been upgraded from 16K 1o 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 LAST motor manufacturers are
waking up 1o the possibilities of on-
board microcomputers. Computers
have been creeping into luxury cars
like BMWs for the last couple of
years bur only with the announce-
ment of the Renault 11 and the
Austin Maestro last month has the
micro appeared In volume pro-
duction,

The Austin and Renault systems
are 3 similar size to the average home
computer with the addition of a
voice synthesis unit which again is
similar 1o some of the plug-in
peripherals available for home
computers. The Maestro’s unit is
based around a 6805 microprocessor
running at 4MHz. 32K ROM is
used to store 15 phrases such as
“Fasten your seat belt” including

warnings of high engine temiperature
or low fuel.

In Britain the voice is female bur a
further 128K ROM on export
models incorporates German,
French and Italian voices. The
French have also opted for a female

Austin's Maestro — below — and the Renault Il — above.

s

Computer garages to

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 yvour Spectrum straight into a professional printer
using the new Eurgelectronics ZX Lprint Centronics interface. This
parallel interface will free Spectrum owners from dependence on Sinclair
peripherals and will be tough competition for Sinclair's serfial RS-232
interface which should be launched this month. Both the ZX Lprint and
Sinelair’s R5-232 should cost around £30.

—Zzx 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 to 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 bur Mark Butler
15 already negotiating with an
Oxford Street store and hopes to set
up branches all over the country.
The garages will deal with
Spectrums, ZX-81s, BBC Micros,
Dragons, Vic-20s and Atoms.

Previously Imagine was better
known for games like Wacky Waiters
and Ah Diddums bur 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.

AN,

voice but the Germans and Iralians
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 Renauly 11 — a
fastback wversion of the top-selling
Renaulr 9. A femile voice will regale
the driver with advice while a male
voice will shout warnings.

The Maestro’s voice unit will only
be available on the top of the line
Vanden Plas and MG models bur the
microcomputer will control speed
and temperature sensors on  all
models and will power a digital
display board. Smiths Industries
who makes the unit claims that the
vacuum fluorcscent 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 hills because of
Yaur Computer. Sales of the
Digital Tracer — a device which
allows you to copy drawings
straight to the screen with a
Spectrum or ZX-81 — have
proved so successful since we
reviewed it in January that RD
Labs has had to move to a new
factory i Cwmbran, South
Wales.
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VOLCANIC DUNGCESN
CHAMPIONSHIP  *F#¥s

WIN A FABULOUS ‘WINGS’
HOLIDAY FOR 2 TO FLORIDA.

VISIT THE AMAZING NEW
- EPCOT CENTRE

Voleanic Dungeon, the addictive adventure. People have
been known to venture into its maze of caverns to rescue the
Princess Edara again and again. If you are one of them, ar
wish to be, then you could find yourself Iying on a sun-
drenched beach in Miami for a week. Followed by a
further week at Orlando, visiting Disney Woaorld and
Epcot. So what do you have to do for all this? Just be the
bestVolcanic Dungeon playerin the UK, that's all! Ten

finalists will battle it out in the championship at the London
Computer Fair, Earl’s Court, in June 1883, But fi
must prove you are worthy. ; '

Volcanic Dungeon is available on the =
Spectrum and Dragon32. As entoyfor
every game. (Aajyoneiwho already owns ,
“yersion can enter by sending a SAE for an entry'ie
Qrder yout copy NOW from CARNELL SOFTWARE, 4.
Stauntor Road, Slough, Berks. Only £5.00 including . |
P&P. Alsoavailable from good mic v R

rocomputer stores.

rrespondence will be
i . Al busir 7. ates of Carnelf Software,
nd their refatives, are disqualified from entry. A copy of the i
- rules of the Volcanic ‘Dungeon championship will be =
- supplied with the eptry forms.




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

AT SOFTWARE SUPERMARKET NOW

We started Software Supermarket with just one idea. Toplay all the
Spectrum and ZX81 games we could find, toselect 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'simpartial (we produce no programs
ourselves) and it saves you £££'s on stamps and mistakes.

And it’s fast. We usually despatch your order within 48 hours.
Here's the best of the new and the best of them all for vour Spectrum
Plus some great ZX81 games. Full detailed catalogue sent free with
every DIdE[ Or send ]argP SAE for catalaaue only.

Chir ]aLasL Top 10 P:ogrdms for your Spectrum. They runon both 16 8 48K

3D TUNNE Brilliant NEW 3D graphic game by Malcolm
“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 cnly) watch out for the Tube train!
{New Generation) £5.95
NEW game with stunning n:'ruprl-;s 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
choose your own control keys: even plays 'God Save The Queen'!
(DK Tronics) £4.95

‘O of the best. . covers
WINGED AVENGER all the stages of the arcade
original.. .a game to come back {o.” Fop:Comp. Wkly. Very fast 'PHOENIX
7 play levels: 3 attack waves: laser shield: mothership with smart bombs. (Work

force} £4.50 (16K ZX81 version, £4 50)

GROUND ATTACK ot vame v Gomp
“Very absorbing” E&C: “Extremely good” Pap: Comp Widy. Thrilling

SCRAMBLE'. Pilot your ship thio' 26 zones: up, down. brake, thrust: smatt
bombs: as you get better, it gats harder (Silversoft) £5 .95

The first - and fast - Spectrum version of
CENTIPEDE the famous arcade game. Full arcade
movement - left, nght, up, down, fire - as you attack the centipede. Great
graphics. Watch out for the jumping spider! 3 lives: hold feature
(DK Tronics) £4.95
Es c APE I‘Jﬂe G! the best and most original games we have

S.Usar 5 very real dinosaurs chase you round the

maze as you search for ,hi. axe to escape, Different maze every time. 5 play
levels: 9 speeds: Hall of Fame. (New Generation) £4.95

G N “The one cassette that I would buy . .an
ULPMA exceptional program. " Pop:Comp: Wkiy 15 mazes,
each with dermo mode: % speeds: laser gun helps against 4 chasers. Program
your own contiol keys: personahse/save your very own game. (Campbell) £5.95

c SM s NEW! Fantastic graphics. Loads in 2 paris
0 0 (instruction manual first). Protect vour 9ships against

18 aliens, warp mines, asteroids Your graphic on-board computer helps with
elaborate displays. Our favourite new game. {Abbex) £5.95

) The first adventure we 've seen
FAUST s FOLLY that's worth playing in 16K It'sgreat
and’it’s got graphics! Loads i two parts: clear instructions first. Thena
smashing adventure with directions, inventory, look, score, save. Amazing!
Abbex) £6.95

Recommended without reserve. & superb

OTI{ELLO opponent” ¥r:Comp. The great 19th Century, power
game. Surcund your opponent: capture his territory. Millions of different
games: maximum 60 moves each. 1 or 2 players: demo game; 9 skill levels:
print. (Mol) £7.95

Special 16K ZXB1 versions of 6 of thase programs are available:

WINGED AVENGER  £4.50 PIMANIA £8.00
OTHELLO £6.95 CHESS2 £0.95
BLACE CRYSTAL £7.50 GREATBRITAINLTD £4.95

Use the mupan to order. Free detailed catalogue of our best
ZX81 games with every order. Or send large SAE for catalogue only.

These programs use nearly all the Spectrum's 48K. They will not run ¢n the 16K
Spectrum. But there are versions of Black Crystal GB Ltd. Pimania and
SpecChess for for 16K ZX81
PIMANIA "The best adventure game we have reviewed
S.User "An adventure enthustast'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 Geolden Sundial of Fi
(Automata) £10. (ZX81 16K version: £8)
TIMEG ATE “The best graphical game I have seen on any
icro” Interface. "Excellent graphics. .one of
the best" Yr:Comp: “Fast and furious.. required playing for any Spectrum
owner” Which Micro? 5 skill levels: training program: Hold: Hall of Fame:
keyboard overlay: 26-page on-screen manual: (Quicksilva) £6.95
THE HOBBIT ‘Superior to any other adventire gams
availabie for the Spectrum” ¥r-Comp:
Free 285-page illustrated book of The Hobbit contains clues o help solve the
dd*.'-ﬁn ure. H) beauriful full-screen pictures: 500 W{:r{] vocabulary: 16 page

mstruction manual: save: print: pause. It took 4 people 18 months to-write!
[ﬂ.-'lekbc-ur e House) £14.95

“A colourfl and
sophisticated
GREAT BRITAIN LTD
management game " Pers: Comp:wid: “Difficult and challenging” ZX Comp
Ewen plays ‘Rule Britannia'l Choose your party and nun the country. Will inflation
and unemployment come down or Lt‘.-e rioters come out? It's up to vou, Then
walch the results on election night! (Hessell) £5.95 (18K ZX81 version, £4.95)
SPECCHE ss "The standard for ZXCfJebs"Z’X Camp: “The
strongest chess program” Pop (.cmp Wiy
Full graphic chessmen: 7 play levels: all legal moves: position analysis for
problem-solving: recommended move option: print game histary. (Artic) £9.45
{£X81 non-graphic 16X version £9,95)
BL ACK CRYST AL Take the adventure of your life.
180K of program to unravel, on
two thrilling casseties! You must solve sach of the 6 stages to defeat the
Lords of Chaos, Real-time monster battles: 16 command keys. (Carnell) £7.50
16K Z¥81 version: Over 100K loads in 7 parts. £7.50)

L 1 i 2 8 0 2 § §0 8 B0 §0 @0 §0 OB § &4 J} |
Post to: SOFTWARE SUPERMARKET, 87 Howard's Lane, London, SW15 6NU.

If you do not want to cut this magazine, write your order out carefully on plain
paper and quote this number: YC8 Mail Order Only.
Towna 16K Spectrum O} 48K Spectrum 0 16K ZX81 0D |p]ease-'.ix:}=]

lenclese my Chequa/POforf............oiov.o... payable to Software Supermarket.
Flease uze block capitals, Tfwe can't read it, you won't get it

BB L e s s e
L T Rl R T e o S Sl

e POSLOOH B i

Phone, if any, in case we have any query ...

Frogram Name Computer Price
POSTAGE UK. Add 55ponly perorder | £
AND
BACEING EUROPE. Add S5p for each program | £

OUTESIDE EURQPE. Add£1 for cach - programairmail. | £

TOTAL |£

87 Howard's Lane, London SW15 6NU. 01-789 8546
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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 heipers
Sums Tester
Vocabulary tester
* Graphics section
Full explanation of all Graphics
commands with worked examples
* Hints and Tips
* How to debug programs

57 AND MUCH MORE

128 pages £5.50

CSSEEEEECIRELS b i
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PHIPPS ASSOCIATES

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

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

Access and Barclaycard accepred L

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 zx81 Pocket Book 138pp........ £5.95
ZX80 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 asabove ... ... £5.00
for ZX81 Nowotnik Puzzle, Demolition & Tenpin £5.
3 Adventures: Greedy Gulch,
Prices Magic Mountain, Pharaohs Tomb . .£5.00
include VAT ZX8I1 Pocket Book Cassette ... E5.00

PHIPPS ASSOCIATES

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

Dept A FREEPOST EM463 (Mo stamp required)
99, East St, Epsom, Surrey KT17 1BR.
Telephone 03727-21215. 24hr phone service. m—

s (=0 |

Access and Barclayeard accepted
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COMPUTER CLUB

Computer Club is here to encourage you to start your own local computer C|!.tb 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.

WHILE 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 ar 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
compurer titles on the shelves and it was time
to set up a computer club. Camden Council

met every Tuesday at 7pm since.

The club concentrates its efforts on new-
comers to computing with two beginners’
groups and 2 more advanced programming
section. Many of the 30 members who attend
each 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 details 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
(0438-54758 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

Tan White at 16 Leicester Avenue, Timperley,
Altrincham, WAl5 6AR or phone him on
061-969 2080.

Yate and Sodbury

YATE AND 50DBURY 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.

gave free use of the library where the club has

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

Wil Jackson, who is now the chairman, was
explaining the rudiments of computing ro
newcomers using another Spectrum. In
another corner Lucas Fowler the club
secretary was demonstrating a ZX-81 input/
ourput 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 spaghertti 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 to.”

You can find out 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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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 eVEery commputer
keyboard are the four cursor control or arrow
keys which are of particular importance in
editing programs, and other text, and in
controlling on-screen movement in games.

When you are entering programi 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
implementarion 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 fortunate enough to have a full-screen
editor then the up and down arrows will also
move you from line to line.

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

shift not shift

pressed pressed
left arrow 8 21
right arrow 9 93
up arrow 84 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 20,Y coordinates.

10 X=0, Y=0

CHARA

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 print position will then
move to the next line below, so thar if 20 Print
“First Bytes” is added the screen display will
be:
HELLO
FIRST BYTERS
Punctuartion is very important 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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20 A%=INKEY$:IF A%="""THEN 20 ELSE
A=ASCIA%)

1 could
do that...

Most microcomputers only store
integers to eight or nine-figure accuracy.
We will award £15 to the shortest
program which 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,
Staddle Stanes, Stock Green, Redditch.
His solution is simplicity itself:

10 INPUT A3

mLE'TA$nMrr+M+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; A$

100 NEXT M: NEXT N

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
column of the display on the current line and
1s 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 TAB(6):DAS

RS PRINTIN

FIRST BYTES "

30 IFA=80R A=21 THEN X=X-1

40 IF A=9 0OR A=93 THEN X=X +1

50 IF A=94 OR A=95 THEN Y=Y-1

60 IFA=100R A=91 THEN 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>XS

THEN X =X5S
80 IF Y<YM THEN Y =YM ELSE IF ¥>YS
THEN ¥ =¥3S

wheie XM = minimum value and XS the

maximum value of X, and YM = minimum

value and YS 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

.......... P=P-1
O P=P+1
B P=P=LL
B it F=P+LL

where LL is the number of characters a line.

BEATIN

SIOP

DEBUGGING A FROGRAM can be both
frustrating and enjoyable. Some people seem
to have a gift for homing in at once on the
source of a problem. Obwiously the more
experience you have the more likely you are to
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 thar although a
program has crashed, its variables still hold
numbers and characters. To find out the value

40 PRINT TAB(15);”CREDIT"
50 INPUT CR$
60 PRINT TABI(24);CR$
Even more exact control of print position is
available through Print @ — or Print At —
commands which specify not only the column
but also the line of the display, allowing you to
jumnp 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"




rHE BUGS

WVVE.,

ANOW n

YouRE IN THERE

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 at 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
branching to the wrong subroutine or perhaps
may not be returning to the right place.

= HlY

on 4 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; output list — what you want 1o print
— and the most common use of this oprion 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 “ # # # .# # ",C3
30 GOTO 10
If the following wvalues are inputr, 123.436:
987.54: 6.4; 4,3211 this is the display:
123.46
887.54
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 to
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.

N

Decisions,
decisions:

branching
programs

MoOST 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 lewer. 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

W 10 IFA=BTHEN 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 Qs =""Y"" 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 @$="Y" THEN 1000 ELSE IF
Qs<>"N" THEN 20

then only ¥ and N are acceptable, any other

key producing a request for another mput.

If you have a complex decision point in a
program, such as selection from a menu, then
you can use several If-Then tests but 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 “TOOQ BIG"

To use the letters A to E instead of numbers 1

to 5 you can input AS, determine the ASCII

value of rthis, and then subtract 64 and

continue with line 100:

80 INPUT A%

90 A=ASC[As)-64
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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 is 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 berween 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 buying and
buccaneering on the briny. Other adventure
games take place in mazes where you 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
seem 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 rime. This means you cannot
wait for ever ro make your move. The
Salamander version had the largest visual
position display, an excellent damage control
centre, nice messages from the crew and
allowed 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

40 YOUR COMPUTER, APRIL 1983

Once upon a time the Dragon was SOI =F

a fine machine with no software —
but now the Brains have picked
the best from 100 good programs.

-‘1,

sequence was magnificent, %

Traojan’s version gave a B! 3
joystck option, and a very \xl_‘_ 21
comprehensive display on the .
low resolurion screen but the B
commands were (ricky to master. Impact’s
Star Trek was cheap, hence there are some
limitations, butit is worth considering if
your Pockets are feeling the strain.

Many compendia of games, of wvarying
quality, are on offer but all reviewed here offer
a reasonable range of programs at a fair price

Star Trek III finds it somewhat hard to
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 is 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
yourself 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 vou explore
deep dark 3-D dungeons infested with giant
bats, rats and skeletons? How can you reach
those islands, and can vou cope with the
constant attacks of various foes? A wvery
complex adventure which could take a lifetime
to solve. This scon displaced breakfast
television in our house.

and can be recommended, particularly to new
users. The best buy must now be the recent
| Games Tape 1 from a new source — Active




SURVEY

VVARE

Software — which has taken some established
ideas and implemented them beautifully using
all of the Dragon’s facilities cleverly. There
are eight 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-
resolution display of a firing squad in place of
the scaffold, and a runeful rendering of the
Mexican Hat Dance. Wumpus Mansion is a
game with two mazes, you travel the first
seeking 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 shither 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 Forsyrh. Snail’s Pace makes a change
from horse-racing, and Atom Hunt requires
some brainwork, but Air Assault 1s 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.
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J € Moerrison’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 ro 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 uscful simulation of an
experiment which requires you to take
readings from the screen, checks your
accuracy and plots a graph of your 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 your
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 you are fed up with zapping and being
zapped then try Donkey King: rescue the fair
maiden from that maniac gorilla with the
endless 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 your cup of tee.

Grand Prix; from Salamander, allows one or
two players to try their driving skill with the
joystick on versions of all the major motor-
racing circuits of the world, or if that is too
easy what abour flying a Jumbo Jerz 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 reasonable
simulation of bowling, including an accurate
update of your score card on screen, but the
ball was rather small and difficult to see. Ifyou
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 animated
graphics program in which you 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 latter
merely impossible. Killing the dragen is 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
bear us, so whar hope did we have against
Salamander’s three-dimensional Vulcan
Noughts and Crosses. Mo 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

feontinued on next pagel
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feantinued from previous page)

Samurai Warrior you have to weigh up which
of your colleagues to fight to the death, but the
graphics are rather slow and predicrable.
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 your
forces, and selecting targets, becomes difficult
and we deplore the absence of an arms
limitation conference option.

If money, rather than military might, takes
your fancy then invite your friends in for a
flutter at Charm Computer Software’s
Roulette, where the wheel stands still and the
ball goes round, but the bank still wins. An
alternative multi-player money game in Space
Monepoly from Microdeal. You must select
your outposts and make your investments 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, to be learnt if
you are to triumph.

An increasing range of Dragon utilities is
appearing. Artist’s Designer from S W Winter
allows you 1o construct high-resolution

drawings with ease and also to write text on
the high-resolution screen. Character
Generator — Gem Software — allows you to
define your own high-resolution character set
on a nine by seven matrix, and Save this for
use elsewhere. It makes character definition
easy 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 formar,
particularly useful ro non-musicians who
wants to include munes 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”
keyboard 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 —
is much more practical as it provides true
upper and lower case characters on a black-on-
white, 51 columns by 23 lines sereen display.
This accepts a wide range of printer control
functions, block copy and delete, sclective
search and replace, word and line count, page-
numbering, Verify, auto-retry during file
search, partial Save and Print, queueing of

fcontinued on page 45)

Type Supplier Flavers
Adventures
Text onfy
Orb 1 1
Pharach's Curse 2 1
Rescue from Death’s

Head Hole 25 1
Taipan 12 1
The Quest 11 1
Graphics onfy
Phantom Slayer 14 1
30 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 1 22 7
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 1"
Games Pack 3 10 v
Games Tape 1 1 v
Dragon Games 2 15 1
Dragon Games 4 15 1
Educational
Action of the heart 9 —
Digestive system 9 "
Ohm's Law 9 —
Principles of the

DC motor 9 -
Skill
Defence 14 1H
Donkey King 14 1-2J

Price Origin- Accu- Type Supplier Flayers FPrice Origin- Aceu-
ality racy ality racy
Dragon Space Mission 10 1 £795 — #%8
Dragon Monster Mine 10 1 £795 — EAR
£5.00 ** - Katerpillar 14 1J £8.00 - el
£4.95 == — Invaders Revenge 14 120 £8.00 — e
Planet Invasion 14 14 f£f8.00 — A
f4.45 =« s Scarfrman 14 10 £8.00 — RARE
FEDQ: == R Dragon Gold 10 =2 BT 95 s e
ER (0 — Golf 20 1-20 - Oh ea i alioll
Golf 2 1-2  E4.95 *= R
ERIDIY ik - Handicap Golf &8 1-2  £6.95 ** sy
EBLOD: %o - Grand Prix 20 1224 E£1.95 — e
Luna Lander 22 1 E4.00 — R
£10.00 ***xs 5t George and the
Dragon 6 Tk FROE EERkE.
£6.99 - ATl Tenpin 16 1 £7.00 — Bt
£9.95 — A LUFO 6 1.J £695 — Bk
E7.50 — SRR 747 Simulator 8 12) €995 - A
E6.50 — e Strategy
E5.00 — i Checkers 22 1 SEIR0* i
£8.00 — i Roulette “ 1-9° E4.95 *=x S
Samurai Warrior 13 1o SEG9G A4 i
EB.00 ==** = Space Monopoly 14 24 fB.0Q *=#* it
£6.00: **+*#* - Strategic Command 19 AR e L
£7.95 mx» - Tyrant of Athens 13 1 EGIOE = et
70504 - Vulcan Moughts and
708k - Crosses 20 0-2 £7.95 =x* -
£7.95 — e Wizard War 20 2-92) £7.95
i i Tt Utilities
£6.85 — il Artist's Designer 24 O £6.99 ** =
f£6.95 — A Character Generator 10 £9.95 == -
Demon 5 £18.40 =*x» -
E11.00; A#* sl Disassembler 18 £5.00 * -
EOLO0 S i Dragbug 17 006 e —
ESINY Atk AR Micra Music Map 7 GEESEE -
Telewriter 14 £50.00 =x%=%
JLER RIS N Textstar 17 £11.95 **+ -
Threedee 22 ER Q0 e -
£8.00 — e Table of games reviewed. J means joysticks required: O means
£8.00 — i Jfoysticks 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 gattridge and played back at any time.

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

® TECHNICAL SPECIFICATIONS

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

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

@ SPECIAL EPROM CARTRIDGE: Memory capacity: upto 32K Eproms (4 x 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 89800 — 9FFF and is
compatible with all Commodore cartridges.

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

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 S55 2JJ
TELEPHONE: SOUTHEND (0702) 613081



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

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

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

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

ZX 81 Arcade Action List ZX — Spectrum Software

ZX 81 Compiler [F=ES .86 Orbiter [BRES S
Muncher (ZX 81) =] E4.85 Ground Attack B oEaEs
Asteroids [[] £4.85 Starship Enterprise [ EaEs
Invaders [BIE S Muncher [ -E5/898
Alien-dropout D £3.895 GENEROUS DEALER

5 arerek L £355  niSCOUNTS AVAILABLE

Graphic Galf [[] E£3.85

Super Wumpus [ElS L3895 SILVERSOFT

Games Pack 1 [] £3.95 2 Hammersmith Broadway, London WC6
Please send me as indicated. | enclose a cheque/PO far £

NAME ADDRESS

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




feontinued from page 42)

cassette files for Print, and repeat headers. Sof ! : ! : )

Cassette files are saved as very compact oftware suppliers. Numbers correspond with those given in the table of games reviewed.

machine-code dumps rather than the

extremely slow ASCII format used by 1 Active Software, 32 Moors Lane, Cheadle Hume, Cheshire SK8 6LS.

Textstar. Morthfield, Birmingham B31 10H. 14 Microdeal, Deal House, Luxylan,
Four different wversions, optimised for 2 Apex Trading, 115 Crescent Drive Bodmin, Cornwall PL30 SEF.

different printers, are included, together with South, Brighton BNZ 6SB. 15 J Morrison Micros, 2 Glensdale Street,

a conversion program for work on Basic 3 Barnsoft, 48 Waverley Road, Leeds LS9 8JJ.

pigguems, ) Histoiess Ddceumentanton i ST e O ey e e

iggrii:zinﬁmiu:ic:rctij;\mlitgf d :L:::gr'ﬁ].j:ﬁuj Road, Acocks Green, Birmingham B27. 17 PS5, 452 Stoney Stanton Road

' 5 Compusense, PO Box 169, London Coventry CVE 5DG.

represents excellent value as a word processor N1Z 4HT. 18 Rampage, 32 Birchwood Drive

for the serious Dragon user which, at £50, 6 Computer Rentals, 140 Whitechapel Wilmington, Dartford, Kent DA2 7NE.

looks very good in comparison with Wordcrafi Road, London E1. 189 Romik Software, 24 Church Street,

for the Vic-20. 7  Cotswold Computers, Park Hill, Hook Slough SL1 1PT.
MNorton, Oxfordshire. 20 Salamander Software, 27 Ditchling

CONCLUSIONS 8 DACC, 23 Waverley Road, Hinderley, Rise, Brighton, East Sussex BN1 40l

Greater Manchester WNZ2 3BM. 21 Shards Software, 10 Park Vale Court,

B An excellent range of games soft- 9 Garland Computing, 35 Dean Hill, Vine Way, Brentwood, Essex, CMI14
ware for the Dragon has emerged, at Plymouth PL9 9AF. 4UR.
prices which compare well with material 10 Gem GSoftware, 22 Prestwick Drive, 22 St George Software, 6 Storrsdale Road,
for competitive machines, and Bishop's Stortford, Hertfordshire CM23 Liverpool L18 7JZ.
substantial offerings on the serious side BES. 23 Trojan Products, 166 Derlwyn,
are now appearing, all of which augurs 11 Impact Software, 70 Redford Avenue, Dunvant, Swansea SA2 7PF.
well for the future of Dragon Data. Edinburgh EH13 0BW. ; 24 S W Winter & Co, 101 Westminster

j ) 12 Jaysoft, 6 Wentworth Drive, Bishop's Bridge Road, London SE1.

B Various rumours are circulating i Stortford, Hertfordshire. 25 Words and Pictures, 7 Hawthorn
about hardware modifications, ROM 13 M C Lothlorien, 4 Granby Road, Crescent, Burton-on-Trent DE15 0P,
bugs and RAM reconfiguration which
can cause problems on some machine-
code programs, so if you have a state of the reserved graphics pages. please remember multiple copies are
gézgszﬂryo:}:astupgﬂgf into  difficulties These can easily cause oult-of-memor',-' really no substitute for a decent

: errors on the next program if you do not recording. There is nothing so

B One point to watch when using turn off between programs. frustrating as a program that will not

programs one after the other is the last | B A final word to small suppliers — load. [ |

#%2 FOR ALL THE FAMILY ® & &

FAMILY PROGRAMS . . . £6

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

® “Day-of-week’ calculator.

® Test your speed of reaction.

® “Chase the face™ across the
SCreen.

@ Artists sketch pad.

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

FUN AND GAMES . . . 6
@ Hi-res noughts and crosses (2
levels),

® Brain-teasing mastermind test.

players. ® Race against time to collect the
® Comprehensive mortgage/savings gold.

calculator. ® Flay card game, “Snap’’ against
® Massive 750 question Quiz for 1/2 the Dragon.

players. ® Lnjumble the town name

® "“Simon’’-type memory game. anagrams.

® Pin the tail to the donkey!

® Who can score the highest at
poker dice.

® Pair up the coloured circles.

@® Create and compare your
CUI"HPI.IIEF art.

® Let the Dragon control your party
games.

LIVE AND LEARN . . . £6

® Step-by-step tutorial, expldring
the mysteries of High-resolution
graphics.

® Facts and figures about favaurite
200 animals with world map and a
quiz,

® Educational tour of England,
Scotland & Wales.

® |nstructional quiz on towns and
cities of Britain.

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

® Play vour own tunes and learn
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
(FUN AND GAMES)

“Mery enjoyable, excellent quality”’. CG of Colchester (FAMILY PROGRAMS)

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

® AUTOMATIC MEMBERSHIP OF SHARDS
USER CLUEB (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,
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Hewson Consultants

We proudly announce our 1983 range of

SPECTRUM CASSETTES
NIGHTFLITE 16 and 48K FLIGHT SIMULATOR

COMING SOON:—

MAZE CHASE
16 and 48K

4.0or8 Mazes, Highestscore to date,
4 independent guardians, 3lives,
Full colour, Fastmachine code action.

BACKGAMMON 16k

8 Levels of play from novice to expert.

Full colour display of tables and dice.

Gamble on a single game or a series, double or
quits. All the features of the ancient game.

48 YOUR COMPUTER, ARRIL 1983

MNIGHTFLITE puts vou atthe controls of a
light aircraft flying at night. You can:
Climb, descend, take off,

Land, bank left or right,

MNavigate between beacons, FL
Raiseflowerthe flaps,

Raiseflower the undercarriage,
Adjustengine rpm,

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

5 modesincluding Autopilot.

Written by a qualified light aircraft pilot.

AH
ALT
HDG - headingincompassdegrees

GR
VS
WIND - wind direction/velocity

DME - distance measure equipment
ADF
ILS
VOR - VHFomnidirectional range

— artificial horizon
— altitude in ft

— flaps up/down
— gearup/down
— vertical speed indicator

— automatic direction finder
— instrument landing system

A £5.95 our runaway best seller

Available through WH SMITHS and many independent micro-computer shops

AIRTRA FFIC CO NTROL—PUIS you incommand at Heathrow Airport

£5.95

All actiongame

£5.95

Areyou
fast enough?

SPECVADERS 16k

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

£5.95

£5.95

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

Real time scoring. 2 lives. Pan galactic
gargle blaster for highest score.
Descending asteriods.

Areal challenge

£5.95

Another first

COUNTRIES
OF THE WORLD

16 and 48K on one cassette
Countries oftheworldisan
educational package designed to give
an appreciation of the location of all the
main countries and some information
about them.

16K version displays a world map,

EDUNTRIES NF THE WAORLD
RELTIC ARCTeS, OCERM

OCERMN

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.



Hewson Consultants
SPECTRUM BOOKS

FORTHE ZX SPECTRUM

By Andrew Hewson and John Hardman
Section A: Three chapters explaining what you
need to know about Z80 machine code on the
Spectrum.

How to load and save machine code.
Howto use the systemvariables.

How memaory is organised.

How program lines are stored.

How to use the stack, the display, the
attribute files.

Howto call ROM routines —where they are
and what they do.

The structure of Z80 code — plus a valuable
glossary.

By Andrew Hewson

Program titlesinclude:

Machine Code Editor— Write, modify, extend
and load machine code using this all-basic
program. No need to use an Assemblerwhen
you have this program.

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

ZX8l
BEST SELLERS

Available through Computer Bookshops
and WHSMITH.

PILOT —MODE 7 AUTOLANDING

PILOT 16K(zx81)

Fly your own aircraft.
Instruments :

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

RPM, Flaps, Heading etc.

£5.95

HINTS & TIPS FOR
THE Z2X81

Passing data between programmes,

Calling subroutines from cassette,

Machine code programmes,

Bits, bytes, addresses and hexodecimal plus

£3.95

20 BEST PROGRAMS FOR THE ZX SPECTRUM

40 BEST MACHINE CODE ROUTINES

£5.95
Section B: 40 routines including,
@® Scroll-up, down, side to side by pixel or by
character,
Search and replace, token swap, string
search.
Rotate character, invert character—
horizontally and vertically.
Line renumber—including GOSUBs,
GOTOs, RUN etc.

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

£5.95

attributes file andhave fun atthe sametime.
Graphix— Construct up to 210 graphics
characters with the full on-screen editing
facilities, enhance and modify them and recall
them later to build a detailed display to save on
cassette.

Spiromania— A program to stretch your artistic
talants, imagination and ingenuity. Draws a
limitless variety of curves and spirals.

Plus: FOOTBALL, DIGITISER, DIARY and many
more.

PUCKMAN 16K (zxsi) £5.95

3 Mazes.

Highest score to date.

4 Independent guardians.
Magic strawberriés.

The programs advertised here are

My Access/Barclaycard No. is
available from computer bookshops with
a software stand, and many independent

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

much more.
I ORDEREORNE Mistassroanmibenis b v = ]
RETAILERS I DF{DEH FDHM HtauwsmnEnn::u!!al'\ul:’l,:I ¥ Ycs
| .
We are continually on the look out for new I Quantity Product Cost
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 Name i Total
evaluation, | (Biock Capitals Please)
I Address
THE PROGRAMS | Signed
|
I
|

micro-computer shops. Tel (0491) 36307,
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SEVERN SOFTWARE

ROADRUNNER
SPECTRUM 16K & 48K £4.85 inc.

Everyday from Monday to Friday Mr.
MecGoo 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?

® Ask for SEVERN SOFTWARE at your
local Computer Shop.

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

@ The exact software specification varies
from machine to machine particularly with

SPECTRUM — ORIC —

QUINCY _
SPECTRUM 48K £5.95 inc.

Get the most from vour 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 whole
family or a few friends can join in?
This is not merely a game of chance.

You can only win by skilful playing.
Easy to learn but totally absorbing.
Features: —

@ Full colour and graphic gama

==l
ZX81

MORIA

SPECTRUM 16K & 48K £4.95 inc.
ORIC 48K £4.95 inc.
*ZXB1-16K £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 yvou? Are you
fated to die beside the sealed doors? Or
have you the power to open them? Unless
you find Durin’s Ring you will never leave
the Mines alive!

A game to test vour character.

Sound effects and save game and reset
facilities.

*The ZX81 version displays each location.

displays.
@ Individual screen score cards.
@ Dice control.

Collect treasure and find your way out.

GRAIL

regard to sound and graphics.
@ Dealer enquiries welcomae.

T R e et @ Full choice of score card entries, SPECTRUM 1BK & 48K i

{Please state machine) based on individual strategy. ORIC 48K ﬁgg !I'IC.

Honclose Chequie P B: FOTE - - oot o @ Hold and Clear facilities for dice -JJ INC.
scores. ZXB1-1BK £4.45 inc.

@ Earn a bonus score.

@ Save game facility.

Become the QUINCY CHAMP in your
house.

*Written by TONY CHURCHER.

Exciting graphic adventure. Where in the
Castle Perilous 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
an the ZX81 version).

Address i mnr e
Post Code
SEVERN SOFTWARE
5 SCHOOL CRESCENT,
LYDNEY, GLOS GL15 5TA

1
I
I
|
| B A e s e B Bt e ]
|
|
|
|
1

rqg FORTH FORTH =
;:{\q FORTH'' runs on 16K orlgr?%gmr;gg}ﬁfleaiec PAS CAL FOR TH E
38C micros<and costs E15. It: to announce a new toolkit for

% follows the FORTH=-78 STANDARD
and has fig-FORTH facilities:
provides 260 FORTH words;

is infinitely extenszible:

has a full-screen editor;
allows full wse of the M.O0.5; (| *
permits use of all graphic
modes, even 0=2 {just!l; *
provides recursion easily;
runs faster than EBC BASIC;
needs no added hardware; *
includes a 70 page technical *
manual and a summary card;
* has hundreds of users. *

"r ¢ FORTH" on 32K BBC micros.
It costs only E10 and adds the
following facilities to FORTH:
* a 6502 assembler, providing
machine—code within FORTH;
turtle graphics, giving you
casy-to-use colour graphics;
decompiler routines, allowing
the versatile examination of
your compiled FORTH programs;
the full double—number sat:
an example FORTH program:and
demonstrations of graphics;
other useful routines.

ZX SPECTRUM

Hisoft are pleased to announce the availability of Hisoft Pascal 4
for the 48K ZX SPECTRUM.

Mo longer da you have to put up with the slow execution speed of
BASIC programs; Hisoft Pascal 4 produces programs that run
between 40 and 100 (yes 100!) times faster than the equivalent
programs written in ZX SPECTRUM BASIC. For example, a
program to sort a 100 element array of numbers into ascending
order takes 60 seconds in BASIC, while HP4 produces a program
which does the same thing in 0.6 seconds!

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

% % % K%

@ % % W

ASEEroids «..ouen. mic,g £7.90 NOW you can write games programs etc. which run as fast as you
Galary Invaders . m/c,g £5.90 need them to without having to resort 1o assembler or machine
Extension Basic . E15/E30 ROM Missile Defence . msc,g £7.90 code. _ ; £l
Adds 30 new keywords to BASIC Super Gulp ..«s.... 8b,g E4 NOW you can use a language which requires minimal re-learning
Compression Assembler 2 . E12 S-games cassette . misc £5. when you move from your SPECTRUM to another computer;

Hisoft Pascal 4 has all the essential features of Standard Pascal as
detailed in the Pascal User Manual and Report by Kathleen
Jensen and Niklaus Wirth, the man who designed Pascal.

Hisoft Pascal 4 is a professional piece of software designed by a
team who have been writing Pascal compilers for many years —
you will find it to be powerful, flexible and very easy 1o use.

To top it all, we are offering the package (which includes a 60 page
manuall, 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.

Write for mare details TODAY to:

%H!EHFT

o?)()er)talzzes 2AE
Spectrum [ AQSsCOM

1) COLOSSAL ADVEMTURE: The classic mainframe game "Adventure'
with all the original treasures & creatures + 70 extra rooms.

2) ADMENTURE QUEST: Through forest, desert, mountains, caves,
water, fire, moorland and Swamp on an eépic quest vs Tyranny.

3) DUNGEON ADVEMTURE: The vast dungeons of the Demon Lord have
survived His fall. Can you get to their treasures first?

Every Level 9 adventure has over 200 individually described
locations and is packed with puzzles - a game can easily take
months to complete. Only sophisticated compression techniques
can squeeze sa much iml Each game needs 32K and costs £0.90

ALL PRICES INCLUDE P&P AND VAT — THERE ARE NG EXTRAS, Please
stend order or SAE for catalogue, describing your micra, to:

LEVEL 9 COMPUTING

229 Hughenden Road, High Wycombe, Bucks, HP13 SPG

&0 Hallam Moor
Liden SWINDOMN
= SHZ LS

Tel. (0793} 26616 (Answering machine)

Dept Y,

48
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;, Z FRC M mcnon
77/ GUARANTEED TO KEEP
YOU PLAYING FOR HOURS |
TRYING TO SAVETHE
~_BEAUTY FROM THE BEAST.
) ROLLING BARRELS!
- KILLER FLAMES!
'LADDERS AND RAMPS
TO NEGOTIATE IN THE
BEST GAME EVER FOR
THE DRAGON 32
HOME COMPUTER.

TOM MIX
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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
toy ind and infant
American 1estic robot industry.

Tomy's Robo 1 the star of the British
Toy Fair at Earl's Court. A toy version of an
industrial robot arm, it is battery run and
controlled by two joysticks at the base. The

self can wung up and down
through 180 de
horizont

s with' remarkable
is a well constructed and
absorbing toy which sells for just £
Like the Buggy the Hero-1 pro-
grammable wheeled vehicle driven by
motors and sold in kit form.
between Dr Who's K9
[ sely conforms
2a of a robot. Unlike the
o-1 is self-contained with an
r and its own battery
r supply. It uses a 6808 processor with
4K RAM and 8K ROM. Instructions are
d via a hexadecimal keypad.
;e of sensors is far more
v's. Aswell as a
which 15

n and dista

m to work out the

ange of eight
built-in and options
synthe: : Gripper arm.

This is obviously 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

Ser. h Electror UK.
a fully-assembled version
er for £2,455




REVIEW

which will be available later this month.
But in some ways the Buggy offers the

- greater scope for exploring robotics. It

to program and the BBC

ocomputer allows for more ile
software applications than the Hero-1's on-
board computer.

Designed for the home.
Built by screwdriver.
Tested by Simon Beesley.
Buggy — the world's first
affordable robot.

BBC

BUCCSY

IF YOU HAVE grown tired of all those video
games and have exhausted your machine’s
programming potential you can now revive
vour interest in computing with the BBC
Buggy. This is a three-wheeled wvehicle which
can be controlled by a BBC Micro and
programmed o move in any direction, detect
collisions, detect light, read a bar-code, and
operate a pen-up/pen-down mechanism. In
short it 1s a robot — and at around £120 it is
the first to come within the range of the home
computer user rather than the electronics
hobbyist.

The Buggy is the fruit of a collaboration
between the BBC 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 I 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 is 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 rwo and a half hours
using only a screwdriver.

The main body of the vehicle is a five-inch
cub€ driven by two stepper motors
which turn the front wheels. At the
back there is 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 to the motors rotates
the Buggy by one degree.

It is comparatively easy to send the
Buggy a specified distance forwards or
backwards, or rotate it 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 berween 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 1s that the
BCR 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 bur 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 2
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

fcontinued 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

MONSTERS IN HELL |

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 Heoly Power on my side,
theugh, 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

FTEX

SOFTWARE

and
Joust

. .« just two of the six
new amazing games from
the masters.

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 quite 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

Dragons Lair

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) g

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 to write
a short program to steer the Buggy from the
keyboard, detect collisions and operate the
pen.

Although the Buggy only runs on a BEC
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 ar a disadvantage and would require
additional hardware to give the light sensors
an on/off reading. Economatics 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 380Z.

A robot can be described as an artificial
intelligence in an artificial body. While the
vehicle itself provides the body the BEC 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
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 guite 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 bur also allows you to
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 informartion from a line of bar-
codes, plays the tune and displays an animated
score on the screen. Bar-Code Route Planner

instructs the Buggy to follow
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 seeking out an object
and working our its size, following a black or
white line, and measuring an enclosed area,
Sunseeker 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 a 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
centain 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 robor were fitted
with a grab-arm it could for example be
programmed to demonstrate the principles of

route

the computerised warehouse. It would use the
BCR 1o follow a line to a set of pigeon holes,
then locate a pigeon hole which had been lit
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 Economatics is considering. Other
possibilities could be in the form of extra
sensors such as a proximity detector or a heat
detecror.

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 wants 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.

B The 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-81 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 computers under £125
— the Spectrum, Oric and TX-8000 — the
TX-8000 is the largest. It case is made of a
cream plastic, which feels more brittle than the
plastic used for its rivals — but it would still
require an act of malice to break it. The design
of the case is not as polished as that of its
rivals, bur 1t 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
15 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 formation, which the
TX-8000 mimics betrer 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, buff, 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 vou when the machine is on, which

P8 TEXET
1X=3000

sometimes is not apparent from looking at the
SCTELCI.

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 asithe Video Technology VZ-200. This
is taking' badge engineering to new heights.
The Texét is exactly the same as the Video
Techpology machine except for the VZ-200
badgé. Both machines are manufactured 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
extensions, joysticks, printer, light-pen,
Modem, disc-drives and bar-code readers.
There is also an interface unit which allows
you to use any standard rext or graphics
printer. All these add-ons are manufactured by
Video Technology in Hong Kong and will be
available in the UK. 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 white
model of the VZ-200 in Hong Kong and one
look inside the case of the Texet shows thar it
is basically a black and white computer that

With internal circuitry that looks like this (befow ) it is not surprising that colours are displaced by half &

character on screen.
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has been converted for colour. The colour
circuitry is antique by the standards of the
Qric 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 socket, 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 attached 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
LK. 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 that a programming session can be
ruined and all work lost due the the resulting
power failure.

When the machine is powered up the
message: VIDEQO 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
onfoff 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 lefi for the
program. Anyone who has used the ZX-Bl
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 strings 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, (2,2,2,2,2,2,2),
you have run out of memory.

A simple line of Basic, such as:

10 x=20

only takes up four bytes so a reasonable
program can be squeezed inte the memory.
However this compares very unfavourably
with the Oric, which is only a fraction more
eX ive, but has a nominal 16K of RAM.

I'he 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

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 set,
together with their inverses. In addition there
is a subser of graphic characters which consist

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

i character set appears in four

different colours bur use of the

W Color command — which is

similar to Ink on the Spectrum —

changes this, and the four sets seem
to change to arbitary colours.

{continued on page 53)
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Color only affects the graphic symbols.
There is no provision for printing words or
letters in colour, What is 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 Texer, it seems that 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 aboutr 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 your
TV set, but the alignment problem cannot be
ironed out.

The graphics characters can be printed or
Poked 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,
¢, v, 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 raking less
than 20 seconds. But there is a price to pay. A
string can only contain graphic characters of
one colour, and that colour is 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 1
they represent short graphic strings of four
pixels, arranged in a line one afier 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
accommodarted — there are 4,000. Unfortun-
ately thanks to the colour misalignment,
colour is 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.

BThe 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-B0OOD — especially 64K
expansion for £52 might make it
worth a second glance.

B The shortcomings of the £898 Texet
make the high standards of the £99
Oric and the £125 Spectrum seem all
the more remarkable.

allowed in the so-called high-reselution 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 Point 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 television 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
1s 4 non-starter.

Cassettes are loaded with the CLload com-
mand, which causes the machine to print Bad
on the screen whenever a load fails. Loading is
extremely difficult because unlike 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
withour these days. All the tape operations are
performed at 600 baud which is faster than the
ZX-81 but slower than the Spectrum — the
Qric allows you 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 is 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 withour warning.
The Sound command is feeble compared to the
Oric. All it ¢an 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 berween one and nine.

Numbers can only be printed o six
significant figures which means thar should a
business be in such bad shape that it decides 1o
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 1S AN implementarion 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 hot enter line 10.

Using the §, X, < and > keys you steer the
head of a snake. When wvou 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 yourself, you will find the snake
stops, and your score decreases rapidly. And if
your score ever gets below zero, the Vic
assumes you have commitred suicide. This 1s
why you can only move lefi 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 RAMtop
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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 = Fly
W = Wall

At line 100, NM 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 our the snake's new direction, depending
on which key was pressed, and from that work

THESE ARE SOME OF THE
COLOUR AMD CURSOR COMNTROL
CHARACTERS USED IWH THE
FROGRAM

FOE "&" RERD IMYERSE FOLUND
({CTEL + KEY S»
"®m" — ELACK <CTEL + KEY 1>

"' ~ WHITE £{CTRL + EKEY 23
"n' — CYAH (CTRL + KEY 43
"Bi" — GREEW (CTRL + KEY &2
"' - YELLOW C(CTEL + EEY 82
"H" - REVERSE ON

EETRE S+ RE S
| — REVERSE OFF
“H" . - CURSOR DN
"&" - CURSORE HOME
1] mll = I:LR
"H" - CURSORE RIGHT
"II" - CURSOR LEFT
USE KEYS S AMD % FOR UP
AMHD DOkWH
USE KEYS < AHD > FOR LEFT
AMD EIGHT

out the character to be used for the snake’s
head.

All the checks on where the snake 15 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 flies
have been eaten, and if they have, displays
some more. This line alsoe 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 — wvariable is greater than zero, it
subtracts one from it and skips the erase tail
SECHIon.

After it has erased the tail, it then looks fora
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 routines
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 o move
alongside itself.

The score is converted into a six-character
string and displayed at lines 00-920.

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

FOR I=1TO ... NEXT
delay in line 2000 produces an interesting
strobe effect. [



16 REM FOR "@&" READ IMVERSE FOUND SIGH (CHTRL+KEYS:
28 DIME$(5) FORI=1TOS: Bs< I ="0000008 277" HEXT

— 48 DEFFHRCHI=IHT(RHDC1 2 ¥K>
58 FOKESE.23:FOKESZ. 23

68 S=42:M=33:B=46:F=41:H=17
A python can swallow a |7 rc=rese to=sa7za:si= 3687
: . 88 GOSUES
188 HIM=20:GOSUE1580 POKEY, 47
sheep but this ECD?‘IOF‘I"!ICE! 128 HP=TC+1B+22%2  L=5:TP=HP+L: [=22:H=45
program by Andrew DI”E‘V 140 PDKEHPdE-ggI;EHP+ED,1=r—'DRI=HP+1TDTF’ FOKET .5 POKEI+CO. 13 HEXT
: : 156 SC=0: GOSUERS
will not put any bulges in 168 ?E_{_NT";&&H"THB(16)LEFT$(B$<1)-6>J
5 ' 178 T=T1

your Vic-20. If you re 188 GETAS$: IFA$=""ANDTI-T<I0BTHEN1EE

- - 19@ GOTO218
partial to flies and beetles, |zes irsciarnenzees
. r 265 GETRS
this is the game for you — 210 Z=22%(RA$="S" 22K CAF="H")+(AF=", "I=(Ag=", "3 I=—DE(Z=00+Z

. 258 H=—43%(D=1)-44¥(D=—1 3 —45H(D=-22 -46#{0=22>
but take our advice and Iav 270 POKEHF, H:HP=HF+D:F=PEEK(HP)
288 IFP=MORF=STHEHZGBO
off the mushrooms. 233 IFP=WHORPEEK ¢HF+1)=50RPEEKCHP=13=S0RPEEK (NP+22 ) =SORFPEEK (HP-22 ) =S THEHGOSUESGA
GOTOZE8
308 IFF=ETHENGOSUETO0
318 IFP=FTHEHGOSUETS®
326 IFNE=BANDNF=GTHENNM=18:G0SUB1SE66: GOTO17E
336 GOSUBSEE: GOTOZ0S
588 FOKES, 176
¥ 5163 POKEHP+CO, 13:POKEHP, & HP=NF : POKEHP+CO . 1 : POKEHF , H
528 IFEL>@THEMEL=EL-1:G0TOSSE
538 FOKETP.32
546 TP=TP—{PEEK (TF+1)=53+CFEEK(TP=1)=5)422¥( PEEK{ TP-22)=5)-22#%(PEEK( TE+22 =8>
556 POKES1.S
563 FUET=1TDIEB—4*L=HEET
578 RETURL
768 PDKEJF‘ 12:L=L+1:EL=EL+1
| 718 H=INTCC100+5HL) /180
i 726 FORI=1TO16:FOKESZ, 200 FOKENF, 1+128

738 SC=SC+¥: GOSUB200 FOKESZ, 8 HEXT : FOKESR, 1@ : HB=NE-1 : POKENP, 32
748 RETURN
758 FOKESR,14:L=L+2:EL=EL+2

1
§:52=51+2: 53=52+1: W=52+2: SR=V+]

TEA M=IMT(C1SO+64L 0182

77A FORI=1TOiB:POKES2, 226 FOKENF, 1+125

750 SC=SC+:GOSUBSSE:POKES2, B:NEXT : FOKESR, 18: NF=HF-1 : POKENFP., 32
7oE RETLRH

2668 POKESZ. 188

g1@ SC=SC-1@:GOSUEIEE

828 POKESZ. @

820 RETLURH

9RE S$F=STRECSCH (O=LEHCSS) i SF=LEFTH( "BRBEA" , 7-C)+RIGHT$(S$. 812
S1E FRINT"S=bpRRIE"SF

928 RETURN

1@AG FORC=35T045  FORZ=GTO7 : READH: FOKET 16S+S¥C+Z . N NEXT :HERT
1A18 FORZ=S¥22TOS#32+7 'POKET1684+2. 8 HEXT

16828 EETURHN

1188 DATA2SS, 171,171,139, 171,171, 171,255,299, 136, 187, 139,235,235, 136,233
1126 DATAZSS5, 136, 170, 165, 176,170, 138,255,255, 143,191, 159, 191,191, 143,255
1143 DATASE, 124, 124,254, 186,56, 56, 124. 130, 84,56, 254, 56, 254, 56, 254

1166 DRTALGE. 16,124,186, 136, 186,84, 16. 48, 48, 194, 198, 196, 198, 40,40

1186 DATA4S, 164, 1A%, 254, 254,189, 184,48, 12, 22, 182, 127, 127. 182,22, 12

1208 DATAZS, 24,68, 126, 153, 255, 126.24, 24, 126, 255, 153, 126,60, 24, 36

1508 POKEZ&SES. 255

1510 POKESRE . 18:PRIMT " T adl: "TREC 1 1) " Mg g W: "

1526 FORI=BTOZ1 :Pi=TC+22+1 P2=TC+22%22+[ :PO=TC+22¥(1+] ) P4=TC+21+22% 141D
15308 POKEP1, l:POKERZ, W:POKERS, W: POKERS, W: POKEP1+C0, 5: FOKEFZ+C0, 5 POKEP3+C0, 5: PO
KEP4+C0. S

1556 HEXT

1568 CH=M:C=4 : N=HM: GOSUEL 7RG

1578 CH=E:C=5:HE=15:H=ME: GOSUE1 708

1588 CH=F :C=7 HF=5:H=HF : GOSLUEBI 788

15598 RETURM

1788 FORI=1TOH

1718 P=TC+FHRC(2E+1+226CFNRC190+32

1728 IFPEEK{P)<>32THEHIT1A

1728 FOKEF+CO.C:FPOKEFR.CH

1746 HEXT

1758 EETUEH

2@8a POk @A FORT=1TO256: FOKESR, 2 FORI=1TD18 : HERT : FOKESE., 18- HEXT
2a5E FOR y TOASTER-. 1 : POK WO HERT

2060 POKESZ,P:POKESR.12:POKE3SS69, 248 FOKELSS. 8

2678 PRINT" M= RILL EY A DERDLY":FRINT"nEizdl FOISONED MLUSHROOM o
ZAEE K=0:FORI=ITOS: IFSCOVALCLEFTE(BECI ), 62 2 THEHK=1: [=5

2893 HEXT : IFK=GTHEMFORT=1TO1866: HEXT :GOTOZ154@

21686 PRINT"EWTOU ARE OHE OF THE TOF FIVE PLRYERS"

2118 FRINT"EENTER YOUR IWITIALSW":IMPUTI#: IFLEHCI$>3THENZ118

2128 FORI=4TOKSTEP—1:B$<¢I+1)=BF (I3 HERT

2138 BFCKI=SF+" "+If

2158 POKESRE,T2:FRINT"I"TAECS) "BHALL OF FAME™

2168 FORI=1TOS:PRIHT M@ 1" 3" ESC]I 2 i HEXT

2178 PRINT"AOMHOTHER GOCYAHIE": INPUTYS

2iza IFY$="Y"THEH1Ga

2198 [FY$="N"THENFRINT"EMTHAHKS FOR FLAYING":@EHD

228 GOTOZ2170

3PP0 POKESR.154PRIMT"MMd S HAKE — EY TE *®

3028 PRINT"® USE THESE KEYS:"
838 FRINT" ﬂ.ﬁllll:«llf-'alll!‘llsl'l M EFT-m< >F-RIGHT nERBRE:=BES | PRRRIDOR"
ZA4E FRINT"Hsm EAT THE FLIES &":FRINT' sl BEETLES » BUT BEWARE"

3658 PRINTY®d THE DEADLY MUS HP]DM“

2058 CGOSUEB1a0a

2078 FRINT"dXem HIT ANY KEY TO STRRET™:

3888 GETA$: IFA$=""THEMZBSA

650 RETURN
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BBC
MICRO
INSTANT
MACHINE
CODE!

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

THE BBC MICRO
REVEALED

By Jeremy Ruston

‘.. .destined to become the bible of all BBC microcomputer
users. . ." (Personal Computing Today). If you've mastered the
manual, then this book is for you. Just £7.95

LET YOUR BBC MICRO TEACH YOU TO
PROGRAM

By Tim Hartnell

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

Interface, Dept.YC
44-46 Earls Court Road, London W8 6EJ
Plaase sand ma:

{ ) INSTANT BEC 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

| enclose £
Name - s
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SPECTRUM

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

PROGRAMMING YOUR
ZX SPECTRUM

Tim Hartnell and Dilwyn Jones

More than 100 routines and programs, 230 pages, and value
for every Spectrum user. Learn how to make the most of
user-defined graphics (with a Pacman-like program,
DOTMAN), sound, eolour, and such commands as ATTR,
SCREENS and BRIGHT. From the co-ardinator of the National
ZX Users’ Club, Tim Hartnell. Just £6,95,

THE SPECTRUM
SOFTWARE LIBRARY

60 GAMES AND APPLICATIONS FOR THE
ZX SPECTRUM!

By David Harwood

Arcade games, intelligent board games, brain games and
utility programs. They're all here in this massive collection of
60 tested programs for the Spectrum, compiled by Interface
columnist David Harwood. Just £4.95.

Interface,
Dept.YC
44-46 Earls Court Road, London, W8 BE.

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 £

Address ..




DONTMISSTHIS
INCREDIBLE OFFER!

20 GAMES

ol
1l
I
o
|
. I'#
.
T

i

T

1
8 Ee
T

11
T
T
i
w4
..._..i..l

YEs 5& EAMES! oncd,ssuicfr all

the following:

\-!112 EATER EUDMARINE

—— = i Emn iR ?ﬁ?ﬁ?ﬂ;
ZX81-ZXSPECTRUM: | = = B | o
DRAGON 32-VIC-20-BBC e R 3 ACORNATOM
The very best mail order items available G b S B/BJC|
“‘over the counter’ iaT, Yy L
Games, Keyboards, Serious Programs, Rams, gz PO PREETO U N SHARP
Books, Peripherals and much, much more! WP an? p. u1s.  JORIC
(7 Cof | rosex NEW BRAIN
FAST MAIL ORDER SERVICE PHONE 01-769 2887 Nl {TH YORKSH
WITH ACCESS/VISA (24hr Ansafone) L R noRTHYORKsHIRE § ZXET LYNX
or send large S.A.E. for catalogue (state which computer) = T
LEA ME

CHEQUE ENCLOSED, VALUE
MNAME
ADDRESS

Open 10.30 — 5.30 Tues. to Sat. (closed Mondays)
310 STREATHAM HIGH ROAD, LONDON SW16

POSTCODE

TI99/4A DRAGON 32

BRINGS YOU
THE PICK OF THE QUALITY SOFTWARE AT SENSIBLE PRICES

DRAGON 32
GAMES!
® code Title Price
DG2 Caterpillar + Space Attack .. at i e e i T
GAMES - GAMES - GAMES! More and more computer games hit DG8  Arcade Adtion (Meleor Run + C BIGEKOUY .o vrrrrsrerereereren 3,95
the market every month, BUT THEY CAN' TALL BE GOOD. So- let DG4 Haunted House ...
LEISUREMAIL short list the VERY BEST for you. Send S0p NOW/ for DG6  FOrbidden Gity (BUVENIUIE .vuvsvueseeessesssssssossassssseeens

DG10 Devil's Island (20venture] .o imsnaes

our big ‘BEST OF THE BUNCH’ catalogue. We select TOP BG11  Gobln Caves (3D graphics)..
QUALITY SOFTWARE FOR YOUR ZX81 - SPECTRUM - BBC Bels Gonihhes by
MICRQ - GENIE 2 - VIC 20 - DRAGON 32 - ATARI etc.
TEXAS TI99."4A
SPECIAL THIS MONTH GMS5  Haunled House + '.mu.hr.-u.:; £3.95
Mew Generation ESCAPE for 16K Spectrum - voted by Sinclair GMS  Sorcerers Castle + L £3.95
‘ . GM7T  3-0 Maze + Towers -..I l fandi ... £3.95
User as ‘best and most original game yet seen for Spectrum! Only BT P oikar Ol = AXatar s D st
£4.95 post paid. Simply amazing graphics. Also fabulous new GM18  Pharaon's S O R e
release - 3D TUNNEL- 16K and 48K versions for Spectrum on one GM19  Devil's lsland + a_a;. A0 FOUIBHE rvvesvnir e £4.95
tape - £5.95. GL‘u‘:ED Gobiin Caves + A 3 T M T IO,
GM21 Chalice of -(dnldr + Pe l‘ul (i i P T A PR S A S A

To:- LEISUREMAIL [YC). 69, Long Lane, London ECIA9EJ.

[ ————— Y R Y All prices include VAT. Please add 50p p&p to all orders under £6. Owver £6

post iree. Send cheque, P.C. or telephone wilh Access, Barclaycard for
Please rush me your BUMPER CATALOGUE of TOP FUGHT immediale despatch, Send s.ae. lor complele lisl, staling machine
GNu'IES | enclose 50p [refundable first order).

I
#‘é’;':liiiiga.;: SRaeiemrccroneaex 11 APEX TRADING LTD

accou{‘stnumber ........................................ I 115 Crescent Drive South
f:j;ne'_ """"""" S e SR | g Brighton BN2 6SB
I FEmETe e b S T T Tel: (0273) 36894 | VIS

...................................................... Ea

DEALFH ENQUIRIES WELCOME
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1@ TIMER=0

20 GOTDZ2@:CLS

30 Al=0

4@ CLS:A=1@56:Q=RND(7)+1

S@ FORI=OTOEZ:SET(I,A1,0)sNEXT

£@ FORI=BTO31:SET(CAL*2)-C(A1=31), [, 8 :NEXT: IFA1=31
THENS®

7@ A1=31:G0TOS0 -

8@ L=1138:C=0:B=1:P=0:T=0:Y=48:X=TIMER

9@ ZI=INT(RND(448))+A+Z2

100 IFZ=L—-B ORPEEK(Z) (} 96 THENSD

118 Y=Y+1:POKEZ, Y

iz20

130 A$=INKEY$:IFA$="M" DRA$="Z" THENZ7D

140 K=PEER(L+B):IFK{})3S& THEN17O

15@ POKEL» 96

16@ L=L+E:POKEL.79:G0T0130

178 IF TIMER—-X)36@0@® THEN49@

180 IFK=Y ORK)111THENZZO

190 C=SGN(B)+*(I3-ABS(B))

208 Z=87:IFK=111 THENC=-C:Z=43

210 SOUNDZ,1:IFPEEK(L+B+C) () 96 THEN1S0

220 POKEL, 96:L=L+B:B=C:GOTO1E0

270 IFK=Y THEN2S0

240 B=—B:SOUNDE1,1:G60T015@

250 Z=225:FDRJ=1T09:SOUNDIS@-2Z, 1 :NEXT

2E@ T=T+1:GOTO9@

270 C=SGN(E)#(33-ABS(E))

280 Z=78:IFA%$="7" THENC=-C:Z=38

290 IFPEEK(L+C) ()96 THEN1S®@

300 POKEL,111+((A$="M")*19) :SOUNDZ, 1

31@ P=P+1:B=C:GOTO1ED

320 CLS:PRINT®172, "“REEOUND"

i@ GOSUBEDD

340 PRINT:PRINT"  THE ULTIMATE GAME OF SKILL":GOSUBERO

350 CLS:PRINT" YOU HAVE ONE MINUTE TO HIT AS"," MANY TRARGETS AS

YOU CAN BY
I6@ PRINT" PLACING PADDLES IN THE PATH OF"3i." THE BALL.
370 PRINT:PRINT" PRESSING 'Z' GIVES YOU ' /'

8@ PRINT" M OGIVES You r Y sPRKEL 24292
390 ERINEEERINT" IF YOU USE TOO MANY PADDLES ", " YDUR SCORE WILL BE
EDU L.

400 PRINTa45E. "PRESS ANY KEY"

412 GOSUBELD

428 CLS:PRINT" YOU WILL NDOT BE ABLE TO HIT "“,,," TARGETS WHEN VERY
CLOSE AND

430 PRINT:PRINT" UNWANTED PADDLES AND TARGETS ",,," MAY BE ERASED" |

440 PRINT:PRINT" TD PLAY:-",.,," SELECT A’ FOR AMATEUR",:: "
P’ FOR PROFESSIONAL

45@ PRINT:PRINT" ‘N’ THO END

460 GOSUBE1ID:IFA%$( "A" DORA$( "P"THENGOSUEEL®

470 IFA%$="P" THENPDKEES435,. @:GO0TOZ0

480 IFA$="A" THENZ®

DRAGOIN
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N~~~ GAMES

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.

490 FORZI=25@T0D4 STEP-E:SDUNDZ. 1:NEXT

500 POKEES494, 0 g

51@ PRINTZiOE. "GAME OVER";

520 GOSUBRERO

S50 CLS:PRINT@39, "YOU HIT":T:"TARGETS

540 PRINTal@2, "YOU USED":P:"PADDLES

550 S=INT(ES000+T/(P+70>)/18@

565@ PRINTR1EE. "YOUR SCORE IS"s3S53"%"

57@ IFS)HS THENHS=S=Z=2@@=FDRJ=1TDH=Z=35@—Z:SDUND211ﬂ
PRINT@ZZ4:PRINTAZ2Z4, "its a record" :FORZI=1TOD38&:
NEXT:=NEXT

o280 PRINT:PRINT" HIGH SCORE IS":HS;"#%®“

590 GOSUBEAR:GOTDALD

600 FORI=1TOZDOD:NEXT :RETURN

E1@ Af=INKEY%$:IFA%*=""THENE1@A

620 IFAE="N" THENEWND

B30 RETURN

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 to a micro simply does not
justify the amount of work needed to program
it In or to retrieve it; 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 that they do want to use their
machines for information storage and retrieval
but have run up against problems in practice.
The system is- called Unifile and 1t 1s,
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. [magine, 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
technigue.

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 ser aside in the array.

If all you have to worry about is one
hundred, or even two 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,

66  YOUR COMPUTER, APRIL 1983

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 each item of information only as
much space as it actually needs and on the
ZE-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: 0898-11111

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
0998-1111135FERRET WASHING
It may still be decipherable to the human eye,
but how is a program searching a string made
up of many such entries, packed rogether, 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
searches 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. Unforrunately such separator
symbols can only be recognised if the string of
information is examined character by
characrer, 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.

al an SLI recording the length of the whole entry
b} an SLI recording the length of item 1

c) itern 1

d} an SLI recording the length of item 2

el iten 2

f) an SLI for tha 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




system allows any number of named items to
be specified and any information retrieved
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 laid
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 funcrion 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
iterns 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 not
follow an orderly structure, such as recipes,
where it may not be possible to 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 rthe entry
containing it is displayed.

The display function displays entries one at
a time on command. All the program’s
functions are called simply from a menu
section which is displayed on entry to the
program and at relevant points during its use.

The beauty of the Unifile idea is that, once
entered on to your ZX-81 and recorded on to a
cassette, its uses are endless. A single user can,
at one and the same time, be using one version
to store his personal address book, with anly
two or three items per entry, while another
version stores vastly more complex club
records or business data.

The one major drawback of the program as
listed is that it still does not use the memory
space available as efficiently as possible — in
fact it uses only half the space the ZX-81
would allow. The reason for this is thatr we
have referred to our data storage string on
both sides of a string equation, as in line 730.
Upon encountering this instruction the ZX-81
promptly sets up a copy of B3 in order that it
may maintain a distinction between the new

B$ that it is being asked to create and the old
B$ it is being asked to use as material. This
problem can only be avoided by fixing the
length of B$ 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 slightly 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 ser up. The maximum length is
between 9000 and 9500 characters and to set
up a new file simply enter DIM B3(%000) 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
B%.

632 These extra lines check to see whether
B3, which is now of fixed length, will be
overfilled by the current entry.

730 These two Gosubs replace the sections
which added data or subtracted it from
B%.

1170 We cannot now use the length of B$ as
an indicator that the end of the data has
been passed in a search, since no matter
how little data is recorded, the length of
B$ is static.

1255  This line and 1320 use the spurious entry,
inserted into the file when it was first set
up, in order to detect the end of the file.

1860 This section — down to 1930 — uses an
intermediate string — 5% — to move
blocks of BS up the string, in order to
make room for more data. Since B$ does
not appear on both sides of a string
equation any longer, it is not duplicated in
the memaory. Slightly more memory can
be made available for storage by reducing
the value of SHIFT in line 1860 and 1950,
though this slows the program down.

1940 This section telescopes the file when an
entry is removed and is simply the
opposite of the previous section.

1 GOTO S

2 SAVE “unMIFILE"

3 STQ al
& PRINT AR R .
50 PRINT .. FUNCTIONS AVAILREL
11 SET UP STRL
2VEMTER IMFOR
31 SEARCH/DISF
4 41 5TOP. "
,"PLERSE ENTER WHI

EN GOSUE 25@

E
EM FOSUE 1239
En GOSUE =200

10, 5; " EEERETEENEE!
#PLEASE RE-RECO

@
'iia PREINT ..
HNEW"™

22 PRINT " INFORMATION HAS BEE
H

REN SEsEEEEEEXESRBRRFI3E2F
S5@ REH ENTAY STRUGTURE

2E@ REH iiiii*qioli+iiii§*§ii§
g?ﬂ PRINT AT @,8;"

2E@ PRINT . ."HOU MAMNY ITEMS IN
EACH ENTRY7?™
243 IMPUT X
3089 CLE
310 DIH R%(X.20)
ﬁsaa PRIMT AT @,6;  HEEe e e e
230 FOR I=1 TO X
220 PRINT “ITEM “;I;":™;
2E@ GDSUE 1570
REE PRINT Q82 TO )

378 LET fg (1) =03
EXT

(Y]

398 LET Bs=" = CHRE (2355}
483 RETLURM

410 REM #EFFSFEFIEEEREERE22 025
428 REHM HORMAL INPUT

430 REM L4323 F0R 034 EiFE SR FERFH2F
44@ LET RE=""

@ PRINT AT ©,1@;" £
iga PRINT ., "COMMAND UAILABLE
‘4a7@ PRINT ,.">ENTER ITEH SPECIF
IED™, .. nigFFTe TO QUIT FUNCTI

RS (LEN R&+ll+RE§

FEFEEEXERZRERERE
DATH IM FILE
FEEREBERFEETETFSESR

[l Talolafo Tote T tal o gt
b
nmi
X
-
-
"

1

1]

TO CODE RE(2) -1} =R
R =)

TO CODE BfI(C1)-1) =
+CODE E%(C1)-1)
£ THEM QOTO 720

L
=

o
il == =l = g 08— (3 O T 0 7 08 £ 1 N AR

AT P 00 P 0~ G 0 (R 7 LT 1= S D =)
=

2898 288808
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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. £6.

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.£6

DRACULA 3K VIC 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.

£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 wversion 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.f6

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 %ame_

J.S. f6.

SEVEN PROGRAMS (VOL1) UNEXP. VIC 20
This exciting collection of seven games, all in Hi-Res
graphics include popular beard game Othello plus Bomber,
Slalom, Bounce Out, Snake, Memory and Lunar Docker.

K.B. £6.

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. £6

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 84, then contact us. We pay
top royalties for accepted programmes.

ANIROG AT CO-OP CRAWLEY

Huge selection of software and Computer Books for

SPECTRUM — ZX81 — VIC 20 — DRAGON 32 -—
COMMODORE 64

Most of the software and add-on’s advertised in this magazine for
these computers available across the counter.

Manufacturer's appointed dealers for DRAGON 32 — VIC 20 —
COMMODORE 64 and ORIC home computers. We stock full
range of peripherals (disc drives, printers and memory expansions)
and support software. Come and see us for expert advice and
comprehensive service.

ﬂﬁ AR AYCARD T

MAIL ORDER

ANIROG COMPUTERS

26 BALCOMBE GARDENS
HORLEY SURREY

Payment By Cheque/
P.0./Access or Visa
CREDIT CARD SALES
HORLEY (029 34} 6083/ 2007
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{continued from page 67)

REM CHRMGE ENTRY
REM ¥ 333X 3T 33 #3325 %%53
LET C2=C&2-1

8@@ LET Ci=C+1
318 LET RE=
8§28 PRINT ENTRY G i
&3@ FOR I=1 TO
Sie gosus ioes
E 1
56@ PRINT AT 17, 12‘"&@??@"
&768 PRINT ‘COMMANDS AURILABLE:
880 PRINT “)NEULINE LERVES ITEF
UNGHQNGED' T

DELETES (M3
}ENTER NEW ITEM™

a8 IF THEN LET R%Z=R%+E=S
tCl TG C1+CODE B%(Ci) -1?
818 LET Cl=Cl4CODE B$(Cl1)

92@ CLS
asa IF 95*"“ THEN GOTO S6&

CLE ENTRY"

g4 IF BF="gZZZL" THEN =0TO 972
85@ LET Rs= ~RE+08

560 NEXT

282 MEY ss=Bs(1 TO C-1) +Bs (C+CO
DE BEIC) TO 2

Q808 IF R%="g ZZZ'" THEN RETURN
996 LET R$=CHR$ (LEN R$+1) +R3

D20 REM X33 f ¥ i3 FFSETEFETHERES
3@ REM SERRCH
B PEM £33 I FFFEFEXEFTFTIETXLETHS

A S p—
188@ PRINT ,,“EDHHHND AVAILABLE
1100 PRINT ">INPUT ITEM FOR NORM
AL SERARCH" , " >PRECEDE UITH ""333&"
= "SPECIRL SERRCH™ }PREGE

DE WITH ““IXII"" TO SEHRCH‘ “FOR
15T CHRARAKRCTER OF ENT

@ PRINT ‘>NEHLINE FGR 15T ITE
N FILE™
B PRINT "#:3$#33FEEET4FXFLRE%%F
*EEERETEE"
PRINT .., "INPUT SEARCH ITEM:

GOSUB 157©

LET S%=0

IFE S&=""" THEN GOTO 1318
IF C+2=LEN B% THEN RETURN
FRST

LET Cl=C+1

‘IF LEN Sfi<da THEN GOTO 1240
LE IF S%(2 TO 4)="553" THEN GOC

1738
1228 IF S&i2 70 4)="III" THEN GO
SUB 1738

123@ IF Cd4=1 THEN GOTO 131a

124@ FOR _I=1 TO

1252 IF B&I(Cl TO C1+DDDE Bs(Cl) -
1]:55 THEN GOTO 13le

1260 LET Ci=Cli+CODE B3f(Cl1)

127@ NEXT I

1288 LET B=C+CQDE B%(C)

LET C2=C

GOTO 11?B

LET Ci=C+1

éE5C+2=LﬁN BS THEN RETURN

kT

o oy e S T T
elafojololol

®

i
Q
2
*
3
4
5
=]
7
8
=]

PP s

Hp
o
RO
@0

@ PRINT AT 1i6,12; S
PRINT "COMMANDS AVAILABLE:

ii@@ﬁpﬂ INT " sNEWLINE TO DISPLAY

NEXT ITEM",.":""ZZZ"" TO @UIT FUN

STIGN T 5 [ ¥ ER e RHH ve wn TQ ﬂHEND 0 g n e 5 L

CCC"" TO CONTINUE®

INPUT P$

1428 CLS
="CcCC” THENM GOTO 117@
IF 4 o THEN GOTO 131i@

e ggfu"nnﬁ THEN GOTO 1510

LET C=L-E3
LET C4=C

CLS
GOSUBE 77e

1495 LET €C2=1

1596 LET C=2
18510 JIF PE="ZZZ" THEN RETURN
1526

CLS
i853@ GOTO 1i7@E
1540 BEM $ TS 3F PSS ELETETEEEXLXEEE
1550 REM FUNCTIONRL SUBROUT INES
TS558 REM 3 I s ¥ I EFEEEEIFTEssEss

1S7E INPUT GF
1588 LET 0&=CHR$% (LEN Q%+1l) +0%
1598 RETURN
%53@ PRINT AE(I,2 T CODE RAS(I.,1
151@ RETURN
1626 PRINT B$(Cl1+1 TO Cl+CODE B=S
(CL) =13
1650 RETURMN
1648 FOR I=31 TO X
1656 GOSUB 16006
1660 GOSUB 1620
1678 LET Ci=Cil+CODE BfI(C1}
1688 MNEXT I
15698 LET C3=CODE BS$IiC)
1700 LET C=C+CODE B%(C)
1718 RETURN
EEEFEFERLFLEFEEFEERERY
SRPECIAL SERRCH
FEEEEEEFTEFEFESRERT LR
Cd=0
J=C+2 TO C+CODE B$I(C) =L
EM S5+5
17768 IF S%i(2 TO 4)31="III" AND J:C
+2 THEN GOTO 1828

IF BEild TO J+LEN S55-5) ¢>S8(
} THEN GOTO iA318
LET Ca=21
RETURN

NEXT J
RETURN

Two subroutines to be added.

18CPBREN # 3 xS XXX S X FEXEXFF XX F
184 REM MOULING DATH
EEREFEEEEEEXEEERFFERES
SHIFT=512

I=LEN B$-LEN Rs$s TO C ST
EP -SHIFT

is8@ IF I-SHIFTC THEN LET SHIFT
153@ LET sg =B$ (I-SHIFT TO I}
190G LET B$(I-SHIFT+LEN Rs TO I+

LEMN R$]=5$

1910 NEXT

1928 LET Bﬁ(C TO C+LEN R%-1})=R%
1930 RETURN

1s4@ FAST

1952 LET SHIFT=512

1960 LET SIZFE=SIZE-CODE B$(C)
1972 FOR I=C+CODE B&s(CT) TO LEN B

% STEP SHIFT
19568 IF LEN B%-I+1<SHIFT THEN LE
T SHIFT=LEN B%-I+1

1998 LET S%=5%(I TO I+SHIFT-11)
2@ LET Bs(C TO C+53HIFT-1)=5%
2818 LET C=C+5HIFT

2028 NEXT I

2330 RETURHN

These lines complete the change.

o398 LET B8(1 TO 41 =" 2™ +CHRE ¢
365 LET SIZE=5

-EEE PRINT “FILE SIZE:";SIZE; "
‘832 L SIZE=SIZE+LEN R$

534 IF SIZE<=LEN B§ THEN coTO &

L&ge PRINT AT i4,1@; "FILE NOU FU
838 LET SIZE=SIZE-LEN R&

5392 RETURN

792 GOSUB l1loo@

178 REM DELETE THIS LINE

}éEE IF B%(C1 TO C1+CODE B%iCl) -
1;=;.IEDE§IE1T¥G C§EEDDE Es(Cl) ~
i?z" £y " THEN RETUR &
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Every computer needs a

for

ZX81
SPECTRUM

NASCOM, VIC, PET,

BEBC, APPLE, TRSEQ,

IBM, CRAY, ETC.

(Please state)
At last! Genuine phonetic synthesis at a s&nsible
price. Gives your computer an unlimitedvocabulary
{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 kiIT £39
DEALER ENQUIRIES WELCOME

As sean on BBC TV “Computer Programme”

*BIG EARS*“‘%& 2

SPEECH
INPUT

FOR ANY
COMPUTER

5
B
=

Hugely successful Speach Recognition System.

complete with microphore, software and full instructions. £4g
BUILT TESTED & GUARANTEED ONLY

PLEASE STATE COMPUTER: UK101, SPECTRUM, ATOM, NASCOM2,
Vic 20, Micron, ZX80/81, PET, TRSB0, MZ80K, APPLE II, BEC MICRO

NEW: FAST MACHINE CODE FOR ZX81/SPECTRUM £7.40

MUSIC SYNTHESISER (STEREOQ)
+ 16 LINE CONTROL PORT

.u,%
drums etc. Full control of attack, decay
anud fraq;ency. Input’Cutput lines provide h’
control and monitor facility for Home Security, Robot Cantrol,
Model Railway etc. etc. Works with or without 16K RAM.

Play 3-part music, sound effects,

Add keyboard to make a live performance polyphonic synthesiser!

Full instructionsisoftware included.
£1 9 " 5 0 (KIT)

£25.50 (BUILT)

AMAZING VALUE AT ONLY
Extra 23 way connectaors at £2.60

THE COMPOSER

Music Programme for above synthesiser.
Enter and play 3 part harmony.

Includes demonstration tunes. Recommended £7.40

COLOUR MODULATOR
RGB in, PAL/UHF out (not for ZX)

KIT £15
BUILT £20

SPECIAL OFFER
SPEECH OUTPUT CHIP SX-01
Phoneme Speech Processor

I.C. £18

DATA £0.60

All enquiries
S.A.E. please

Please add VAT at 15% to all prices.
BarclaylAccess orders accepted by telephone

70

WIL L IANM
STUART

SYSTEMNS Ltd Tel: 01-221 1131 (Sorry — no callers)

44, Bedford Gardens,
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[Brecionc ava
m L)
Kensington, London W8 7EH.

ZXET BN

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 &
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.




VIC 20

LASER ZONE J

An utterly new, totally original masterpiece of video games design. Learn to control 2
spaceships at once. Feel the raw power 85 you lunge for the electro button and blast your
&nemiss into expanding clouds of space junk. Feel the humiliation as a carelessly aimed blast
slams into the side of your last remaining ship! Requires 8 or 16K and DEDICATION. £6,00 +
PEP.

ABDUCTCR J
A classic new space game! ZAP the swirling alien hordes before they ram you — and
abduct your humanoids! Survive the assault for long enough and you'll get an extra stage on
yP[;JI; spaceship with double firepower! Awesome unexpanded Vic Action. £6.00 + S0p

GRIDRUNNER J
Finally, true arcade quality an the unexpanded VIC! Shoot down the segmented DROIDS
invading the grid. Beware of the pods and zappers! The awsome speed, sound and
graphics gives you the best blast available for unexpanded Vic. £6.00 = 50p PAP.

ANDES ATTACK (BK) J
Your spacecrafi must atiack the descending aliens and frustrate their evil intant. Fly your
Ramjet fighter over the Andes mountain range and protect your llamas from kidnap by
nosiile UFOS. Features 5 kinds of UFO, controds include up, down, raversa, fire; thrust and
smart bamb. Entirely in machine code. Reguires 8K expansion and joystick. £8.00 ~ 50p
P&P.

TRAXX M/C (8K + EXPANSION) J
This is VIC 20 cross breed botween the now famed ‘Packman’ and the game "Quix’. All in
maching code, fast and fun with joystick eontrals, uses Hi-Res colowr graphics. 8K or larger
expansion needed. Only £6.00 + 50p P&P complete with instructions.

THE VERY FIRST COMMODORE 64 GAMES

ATTACK OF THE MUTANT CAMELS J
Flanet earth needs you! Hostite aliens have used genetic enﬁmeming to mutate camels
from normally harmiess beasts into 80 foot high, neutronium shielded, laser-spitting death
camels!! Can you fiy your tiny, manoeuvrable fighter over the mountainous landscape to
weaken and destroy the camels beforg they mvade the human stronghold! You must
withstand witharing |laser fire and alien UFOs. Game action stretches over 10 screem
lengths and fealures superd scroling, scanner, 1/2 player aclions and unbelievable
animation! Play this game and you'll never be able {o visit a zoo again wilhout getting an
Hehy trigger finger! Awesome mic action! £8.50 + 50p P&P.

ROX-64

Rox is a challenging game invalving the defence of your lunar base from a deadly meteor
shower. Rox-84 inciudes amazing sprite graphics displays and spacy sound effects, and an
awesome ‘mothership” display if you win the game. Top 10 scores are tabled along with their
names. This program shows just what can De achieved using only Commeodare-64 Dasic.
Study the ||51|n2 and learn how o use sprites and scund on this outstanding machine.
£4.95 + 50p P&P.

Keyboard with
Electronics

e S

A full-size, full-travel 43-key keyboard that's simple to add to your ZX81 and
requires no soldering in the ZX81.

Complete with the electronics to make “Shift Lock”, “Function”, and “Graphics 2"
single key selections making entry far easier.

Powered from ZX81'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 LW72P
Moulded Case £4.95 Order As XG1/T
Built and tested, in case £29.95 Order As XG22Y

Full details in Maplin Project Boak 3. Price 70p Order As XAO3D

rm‘"@"’)lun Electronic Supplies Ltd

P.O. Box 3, Rayleigh, Essex S56 8LR. Tel (0702) 552911

Retail shops at
159 King 5t., Hammersmith, London W6, Tel 01-748 0926

Please add 50p P&P with all orders
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| AWEEK WITH A COMPUTER

284 London Road, Westcliff-on-Sea, Essex. Tel (0702) 554000
Lynton Square, Perry Barr, Birmingham. Tel: (021) 356 7292
{Shops closed Mandays). All mail to Rayleigh address.

EE
GRIDRUNNER 64 J

The Mo, 1 best game for the Vic has been improved for your COMMODORE 64! Gridrunnar
is & smash hit in the USA. Now sxpenence the lighining-tast chailenge ofthe gna on the B4,

Featuras 31 skill levels and excellant sound and graphics. Sore trigger finger free with ever
game! £8.50 + 50p P&P. = ik g bl

SPECTRUM

GRAPHICS CREATOR (16K)

Mot just another character edifor! Allows you to define not only the 21 user definable
characters. Alsa allows you to change the antire 96 character ASCI set, Creates BYTES
files ready for you to load infe your own pregrams. Includes advanced Reflect. Invert, Field
commands etc. Complate with full documentation. Bin the BIN statarmant and usa Graphics
Creator with its sasy on-screen cursar editing. £2,85 + 50p P&P.

BOMBER (16K)

Yes, a full feature version of the popular game ‘Blitz', supplied for the 16K or 48K Spectrum.
For only £2.95 + 50p P&P.

HEADBANGER (48K)

Colourlul new gama starring Chico the headbanger who you must guide to riches through
an increasing showes of haavy matal, Gain bonusas far haadban.ging but be sure to take an
aspirin when the pain 3013 too much! Basic + mic to speed up action. Great graphics, nice
animation. Will even drive Willlam Stuart system's voice synthesisar to produce speech
outout. Can vou atlain the arade of '‘Rocker Class One’ or will vou be "Barry Manilow Class
5" Start headbanging to-day and find cut. £4.95. NE
SUPERDEFLEX (48K)

Bounce "Sid', the space invader, around the screen into the power pods, Keeping away of
course from the devil who chases.gqu around the screen, Steer with your Deflex shiakds, but
beware the mines or you may be buried alive! Suparb graphics and fantastic sound on the
48K Spectrum only. 5ni_v £4.95 on cassette - 50p P%P.

ATARI 400-800

GRIDRUNNER J
Now play the best selling VIC/CB4 game on your ATARI 400/ 800, Any memory size | 16-48K)
Basic cartridge not required — 100% machine code autoboor tape. Play this awesomely fast
and addictive game on your Atari. For only £8.50.

TURBOFLEX

Superb ultra-fast and tpally new ball game. Uses ATAR!'s unigue features 1o ithe full,

Incorporates superh colour'sound eftects and uses PlayerMissile graphics. Tables top 10

scores along with Scorer's name. £6.00+50p P&P.

m LLAMASOFT

CENTIPEDE (16K SOFTWARE

the ORIGINAL game from the CGRIGINAL author, #"’

This is the identical program fo that being sold by % .f-'

cther companies for three times our prica. The %- Dept, Y€

game has recenved ecstalic reviews in the comgput- v R 49 Mount Pl -

ing press. Program has 30 spead levels and ever Tl R

increasing Centipgde hordes. Tables top 10 E Wéau m

scores and names. Why wait to pay more? Only ¥GI?E[:II$55-“H

B33 S0pPAE: Trade enquiries
welcome.

FOR JUST £120!

An instructional and entertaining Computer Programming
haoliday is now available from the YHA — for both child and adult
home computer users.

During 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.
S

: 7~ /TI]:YHﬂ.
Advi

enture
* Holidays,

> g Trevelyan House,
St Albans, Herts.
Tel: (0727) 55215

Please send me details of

Fill in the coupon —
andfzem:l it now

for full details

of YHA Ad'm.'nure/

~
”

Holidays , :
@933_" YHA Adventure Holidays 1983.
” ADDRESS

< PDSTGADE. iy
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Chris Melville
plunges into the
BBC's MOS —
the handy
machine-code
routines
already
inside the
Micro.

LAST MONTH I looked at the machine-level
programming of the BBC using its assembler.
This month I will deal with the useful
machine-code rourines 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 OS5 1.0
is a revision of 0.1, and ean handle discs,
paged ROMs, R5-423 reception, and has a full
complement of system routines, although
there are still some minor bugs.

There were then various issues with minor
differences until 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. I will point out
any differences as I go.

The operating system of the BBC computer
is a ser 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
statements; cassette filing system operations;
and keyboard handling. The routines form a
central core around which the high-level
language interpreter operates, as shown in
figure 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 to a section, it
s 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 fearures.

The sections that comprise the MOS are
shown in the lefi-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# a : 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 to VDU 18,0,1.
3. Draw a line between (100,100} and (300,200).
The latter is done by
MOWVE 100,100 : DRAW 300,200

or VDU 25,4,100:100:25,5,300; 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% =1 TO 17
READ a%
[: LDA# a% : JSR OSWRCH :]
NEXT =%
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
BEC, but 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 i1s passed to the
procedure as a string paraméter:
DEF PROCMESSAGE(x$)

LOCAL i%

FOR i% =1 TO LEN (x%)

[: LDA# ASCIMIDS(x%,i%, 1)) : JSR

OSWRCH :]

MNEXT i%

EMDFROC
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
Mmemory.

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 1ssue to the next but you 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 seen how the entire
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range of VDU commands can be performed by
a call to 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 parameters
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
*FX a,b,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 ¥ 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
consulr the manual to see further. The value of
Osbyte is set by

Oshbyte =! &20A AND &FFFF
Osword — 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 ro 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 too 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 A

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 =1&210 AND &FFFF

Figure 1. The user relates to the operating system wvia the Basic interpreter. The high-level
language relates to the operating system via machine code, but using pre-writtenn OS5 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 dara file on the current
filing system, and then performing transfers to
and from it.

Osnewl — this simply causes a new line to
be started on the screen

OSNEWL = &FFE7

Osasci — equivalent to Oswrch except that
a line feed is issued if, on calling, the
accumulator contains &0D.

OSASC| = &FFE3

Oscli — This provides another way of
calling MOS routines. If, on calling Oscli, the
6502A’°s X and Y registers point ro 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 it would be wise to
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
vour 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 until now we have assumed that when
we execute a call such as JSR Oswrch — with
Oswrch defined as &FFEE — the program
flow goes direcily to &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 to
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, to
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 purt 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

{eontinued an next pagel
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feantinued 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

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 to
beep every ume a key is pressed on the
keyboard. First of all we have to be able to
produce a Beep in machine code, which is
achieved using a call to the Osword routine for
sound generation, The stages for this are first,
set up a parameter block — this can be done in
Basic at the start:

10 DIM PARAM% 7 :
AMND &FFFF

20 FOR 1% =1TO 8

30 READ p% : ? (PARAM% +i%-1) =P%

40 MEXT

50 DATA &11,0,&F6,&FF, &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 1o rthe 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 P% 30

80 |

90 .beep PHA:TXAPHA: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 |

Run this program and then do Call Beep and

you should hear a short tone. Lines 90 and 140

Save and Restore the A,XY registers, since

this will be necessary in the full program,

We must now decide how to arrange things
50 that the subroutine Beep gets called every
time a key is pressed. When a key is pressed,
three things happen, one, an interrupt tells the
processor that this bas occurred; two, the
MOS uses its Osrdch routine to take this
character from the keyboard; three, the
character is possibly echoed o 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 so
that it points to Beep. It turns out that it is
best o choose number two. Three further
modifications are required to complete the
program. Save the value of the Osrdch vector
so that the proper Osrdch routine can still be
called at the end of the beep routine.

60 v% = ! (E8210) AND &FFFF
Now call the real Osrdch routine after our
Beep routine so that the proper things still
happen when we press a character.

145 JSR v%

T'he Basic program should change the Osrdch
vector to point to Beep, but only afier its old
value has been saved.
170 2(&210) = BEEP MOD 256 :?(&211) = BEEP
DIV 256
The program can now be run and deleted; the
key-beep will remain. Although not very
practical in itself, this 1s a good illustration of
the way in which it is possible 1o use a little
ingenuity to attain a desired effect.

OSWORD=! {(&20C)

14 YOUR COMPUTER, APRIL 1983

MOSs !
section Address Vector Function
O5GBPB &FFD1., 21A Load/Save Memory
OSFIND SFFCE &21C  Opening files
OSBGET &FFRDY 8216 Reads Byte
OSBPUT SFFD4 2218 Writes Bytes
O0SARGS SFFDA a214  Attributes —
OSFILE SFFDD G212 R/W Files
OSRDCH EBFFEQ &210 Reads from Input
Streamn (1S)
OSWRCH  &FFEE 520E  Writes 10 1S
OSASCI &FFE3 none  Writes ta IS
OSNEWL  &FFEE none  Writes to IS
OSWORD &FFF1 §20C Miscellanegus
OSBYTE &FFF4 8204 Effects
OSCLI &8FFF7 &§208 Interpreting

command line

Figure 2: Summary of facilities offered by operating systems 1.0 and above. The call numbers

for the routines mside are showrn in brackets.

Routines inside

Open for read (&40}, Open for Write
1680} Close (0], Open for Read and
Write (&c)

Contents of accumulator decide
what to Read/Write

Causes output of character or
control code whose ASCI code is in
accumulator

As above, but new line if
accumulator = &0D

Outputs line feed, carriage return
anly

Reads line from input stream to
RAM ()

Reads internal clack (1)

Writes internal clock (2)

Reads interval timer (3)

Writes interval timer (4)

Reads a byte across the Tube (5)
Writes a byte to processors memary
across Tube (6)

Performs sound (7]

Envelope definition (8)

Reads a pixel colour at specified
position (9)

Reads dot pattern on non-control
character {A)

Returns palette/logical colour
relationship (B)

The following are in numerical order
of accumulator contents.

Frints 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 serial port receive rate (7]

Set serial port transmit rate

Select flash speed of foreground
calour (9}

s S B Kgratinel i m ety
Miscellaneous enables
ciesreiien e Adisables

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 base number for soft-key
codes

AR T | ] [ G
i e S e shiftfcontrol. ...
Perform escape

enable/disable escape key
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user 6522

civiieinae s ACIA B350

1
1




SIR Computers Ltd
CARDIFF

Agents for Acorn, BBC and TORCH
Computers

BBC Microcomputers

Medel 1A with 32K RAM and VIA. .

Madel 1 A with 32K RAM, VIA and Jovsth::k pon

e e T e e e b Pt i e

Maodel B with disc interface ... :

Single 100K disc drive.....

Dual 2 = 100K disc drive

The disc manual and utilities disc are both included.

Disc interface for the BBC Micro (kit)..............
(fitted)

Upgrade of BEC Model Ato B .

Please telephone for up to date mfcrmatmn on Prestel, Teletext,

speech synthesis, second processors, etc.

TORCH Computers

Z-B0 Disc Pack for the BBC Microcomputer. . ................... £895.00

This unit connects to the BBC Micro in the same way as a
normal disc drive, but as well as offering a dual 2 x 400K disc
drive for use under BBC BASIC or other languages it provides the
option of using the wide range of CP/M software available for
business and data processing applications. The firmware supplied
with the machine allows switching between BASIC and CPN, a
powerful operating system developed from CP/M 2.2.

In addition to the disc pack a second processor is supplied. This
is a Z-80A with its own 46K RAM card, communicating with the
6502A in the BBC computer through the ‘Tube'. Typically the
speed of execution of programs under the twin-processor system
is increased by up to B0% compared with a conventional single-
processor computer.

A third processor, the 16 bit 68000, will shortly be available.
TORCHCE20. 5 iae s duli ., R S e S £2,795.00

{Ex. WVAT)
* This an extension of the BBC microcomputer/Tarch 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 resolution
(80 character] colour monitor and a complete British Telecom
approved 1200 baud modem. It is the only microcomputer which
has been granted permission for direct connection to the Public
gwitched 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 vast amounts of information stored by private
organisations on public database systems. The Mailbox facility of
Prestell also allows the use of electronic mail.

TORCH CH240/10 As above but with a 10 MB hard disc drive.
TORCH CH240/21 As above but with a 21 MB hard disc drive.

geEaeE
228838

Perlpherals
SﬂikoshaGPiDDA rinter . e Dt
Epson MX 80 type 3 prlnter
NECPCBUHDnmer :

Microvitec 14 RGB I'u'l-::mtm
Kaga 12" RGE Monitor .......
Sanyo 14 REBMONMOr .. ..o o iiiiin s

High resolution 12 black/greenmonitor ... ... ......

sHEERES
2833288

Software
We currently hold in stock programs from the following suppliers:
Acornsoft Lewvel 8 Software
A & F Software Molimerx
Bug Byte MP Software
Computer Concepts Program Power
Digital Fantasia Salamander Software
Golem Software for All
WK Software Superior Software

Unfortunately we are unable to supply software by mail except as -

part of a larger order.
Delivery by Interlink of any of the above items . ................. £10.00
Unless otherwise stated all prices include VAT.

SIR Computers Ltd.

91 Whitchurch Road, Cardiff
Telephone (0222) 21341

FAST ACTION GAMES

nm_ﬂ_n 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
sSCore, continuous ON-screen Scoring.

SNACKMAN (SPECTRUM) All the features of X-MEN plus 16
mazes, 10 speeds, and of course, high resolution colour graphics
and great sound effects.

UFO (16K ZX81) A fast moving space game, not recommended
unless your reations are lightning fast.

TRAP (16K ZX81) You contral a growing wall and try to surround
your oppenent {computer or human) before he surrounds you. 12
variations.

£4.95 PER GAME ON CASSETTE

Avallable from.- By Mail Order
BUFFER MICRO, LONDON Cheque/P.0. To:
PHILLIP COPLEY, OSEBETT AMBA SOFTWARE
GAMER. BRIGHTON FREEPOST
BEOHGES BRISTOL (no stamp required)
MICROWARE, LEICESTER CAMBRIDGE
SCREENSCENE, CHELTENHAM CB37BR
SIN CLAI R AN D EG3014 32K £189. Disc drives single £128,
dual £369. Double density convertor £72.

ORIC COMPUTERS  !iah seiion arghics 2. P

@ UK101 AND
SUPERBOARD

UK prices are shown first. The bracketed prices 32 > 48 display expansion kits UK101 £3,
are export prices which include insured air-mail Series 1 Suparboard £14. 32K memory
postage to all the countries of Europe including BXxpansion board £60. Cegmon £22.60. Word
Morway, Sweden, Finland and Denmark. For  processor prog £10. Centronics interface kit
OVerseas customens outslide Europe an extra £5 E10. Casad disc drives with DOS simgle E275,
postage per item is charged. double £415. Stand alone floppy disc

Oric 1 48K computer £147 (£158). contrellar E85.

zxB1 £43.43 (£52). zx printer £52.13 [E61). zx

spectrum £108.70 [£129). 2x spectrum 48K ORIC 1 48K

E152 {E172). 32K memory upgrade for 16K

spactrum (Issue 2 only) £44 (E45). zx COM P UTE R £1 4?. 78-

microdrive n/a (n/al. zx rsZ32 n/a [n/al. 5

43 (E1 1 ram pa -
W WU . PRINTERS o2
DRAGON 32 £173 Tasr

L dai heals: — Smith-C TF1

COMMODORE £5% Bt AT 530 Ol P 0.
ri— the | FIHr , 8 i

COMPUTERS EYIWVINIE S IRm Tieacs o HTiin
Commodores 64 £209, Vic 20 £130, Kit to only E418. Epson MXBOFT3 £324. Epson

aliow the use of an erdinary Mono CassethE MX100/3 £425. Oki Micraline B0 £199. Oki
recorder with the Vic 20 and the Commodore  Microline B2A £343. Oki Microline 83A £457.

64 £6, Commodorne cassetie recorder for Oki Microline 84 £684. Oki Microfine 92 £437,
moﬁn COMPUTErs Eaﬁﬁ%ﬁ Ez\_:'pgrs ac:vpandark Oki Microfine 93 £539,

gh resolution cartridge 85 We stoc!
mos sccessores. 5V POWER KITS
BBC Fully stabilized 5V computer and TTL power

kits. 1.54 £7.83, 3A £12.17, BA £20.87.
MICROCOMPUTERS SHARP

A Model £260. B Model £347.

GENIE COMPUTERS
We can supply Epson’ MX80 and MXEO!J;
i il L) (i
COMPUTERS B
Mew colour Genie £179, cassame recordar We also specialize in interfacing printers to
E25, 16K ram card £33. Light pen £15. the MZE0K, MZB0A and MZBOE both with
Accessories for Genie 1 and Genia 2: — and without the o box.

SWANLEY ELECTRONICS

Dept YC, 32 Goldsel Rd., Swanley, Kent BRS8 8EZ
Tel Swanfey (0322) 64857

Postage £1 on Sinclair products (UK], £3.50 on other computers, £4.50 on printers and S0p

on ather orders. Please add VAT to all prices. Official credit and overseas orders welcome.
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REM 388852888882 E002S

REM 2% **

REM 3t S5.0. &/B2 3%

REM SEfstisssassssses

REH VBI AND DLI ROUTIMES

DR [=153& TO 1613:READ A:POKE I,A:NEXT I:POKE 20&,4:POKE 207, 4: A=USR(1534)

DATA 104, 160,10,162,4,189,7, 76,92, 228, 173, 199, 2, 205, 200, 2, 240, 14, 198, 207, 208, 25, 169, 5, 133, 206
DATA 173,200,2,141, 199,2, 208, 13, 198, 206, 208, 7, 169, 10, 133, 207, 165,208, 141, 199, 2, 169, 0, 133, 209,
98,228 3

DATA 72,138,72,166,209,189,75,6, 141,10,212, 141,256,208, 232, 134,207, 104, 170, 104, &4, 155, 152, 24
REM CHANGE CHARACTER SET

90 BOSUB 3000

99 REM STRINGS HOLDING PRINT POS.

100 DIH CH07), X8 (7),¥86(7) ,X56(7) Y56 (7}, X78(7) YTH(T), X6$ (7D Y4 (T) , XKL4% (7], Y14$(7) , X10%(7), Y108
7

105 DIM X118(7),¥Y118(7), X5 (7),¥5$(7),BX(7),BY(7)

110 FOR I=1 TO 7:XS5%(I)=CHR$ (8+1):YS8 (1)=CHR$ (B+1): K74 (1)}=CHR$ (B+1) :Y7$ (1) =CHRS () : X68 (1) =CHRS (8
+I

115 Y& (1)=CHR$ {1010z X148 (1)=CHR$ (9): Y148 (1) =CHR$(10-1) : X10% (1) =CHR# (10—1) : ¥ 104 (1) =CHR${10-1)
120 X118 CI)=CHRS(10-1) : Y118 (1) =CHRS (F) : XF8 (1) =CHRS (10=1) : Y7% (1) =CHRS (8+1)

129 REM CHOOSE INPUT DEVICE

130 BRAPHICS 18:POKE 756, START/256:NEXT I:POSITION &,3:7 #6; "choose":POSITION 4,5:7 #6;"1 paddle
131 REM "paddle’ & ° joystick® IN INVERSE CHAR.

135 POSITION 8,6:7 Bb;"or":POSITION 4,7:7 #6;°2 joystick®:OPEN #1,4,0,"K*

140 GET #1,A:zIF A<4% OR AS0 THEN 140

150 POSITION 7,%:7 #6;CHRS (A) : INDEV=A-48

199 REM PROGRAM IMITIALIZATION

DIM F(7),5T$(10) , BEPS(4) : BPS$="burp™: MAXWAT T=4 : MAXBUG=30

210 RESTORE 220:FOR I=1 TO 10:READ A:STS{I)=CHR$(A}:NEXT I

DATA 7,5,6,0,1,3,2,0,0,4

280 POKE 208,37:5=1:REM 208 IS BUG COLOR

285 REM INITIAL DIFFICULTY SELECTION

2B5 BRAPHICS 1:POKE 708,Z29:POKE 712, 155:605U8 700:G0SUB 400

289

290

BBHIBYEEEEE
mn

§E8

REM RESTART GAME
FOR I=1 TO 7:F(I)=0:NEXT I:SCORE=0:NUMBLIG=0:BONUS=50
300 BRAFHICS 1:POKE 756,START/256:605UR 700: X$=X5%: YS=Y5%: FOKE 708, 229:POKE 709, 54:FOKE 710,227
POKE 712,155
REM DRAW
BOSUR 2000:PFOSITION B,5:605U8 F05
REM MAIM LOOP
IF IMDEV=2 THEN BOSUB S500:60T0 320
310 S=INT({ (PADDLE (0) =45)/20): IF 5>7 THEN S5=7
312 IF 5<1 THEN S=1
314 5=8-5
320 POSITION 8,5:60SUB 90045
325 IF INDEV=2 AND STRIG(0})=0 THEN GOSUB 1000
3Z0 IF INDEV=1 AND PTRIG{0)=0 THEM GOSUB 1000
339 I=0:1F WAIT>1 THEN WAIT=WAIT-1:60TO0 350
340 WAIT=HAXWALT
341 I=I+1:1F I=8 THEN 350
342 IF F(I)=0 THEM 341
345 IF FI{I)=2 THEM 347
346 RESTORE 800+I1:READ DX,DY,BX,BY:POSITION BX,BY:? B&;CHRS$(129):F{I1=2:BX{I)}=BX:BY (I})=BY:60T0 3
41
347 RESTORE BOO+I:READ DX,DY:POSITION BX(I},BY(I}:7 ®&;" ":BXC(I)=BX(I)+DX:BY (I)=BY (I)+DY

348 POSITION BX(I),BY(I}:7 #&6;CHRS(129):IF BX(I) >S5 AND BX(I1C13 AND BY(I) >S5 AND BY(I1C11 THEN 37
a

347 BOTO 341

F30 IF PUG>1 THEN BUG=BUG—1:G0TO 3560

352 BUG=MAXBUG: IF NUMBUG=7 THEN &0

354 I=INT(RND (0] 87)+1:IF F{I}>0 THEN 354

356 F(1)=1: NIMBUS=NUNBUG+1

360 GOTO 309

369 REM BUG GOT TO FROG

370 FOSITION B,5:7 #5;%. .":FOR I=1 TO &:POKE 708,38:S0UND 0, 100,12, 10:FOR J=1 TO S0:NEXT J
375 POKE 708, Th: SOUND 0, 150,12, 10:FOR J=1 TO 10:MEXT J:MEXT 1:SOUND ©,0,0,0
398 GOSUB 400:60TO 290

399 REM PROMPT FOR NEW GAME

400 POSITION 4,13:7 #6; "PRESE start®:POSITION &, 14:7 #6;°T0 PLAY":REM USE IN INVERSE CHAR. IN TH
ESE TWO LINES

401 POSITION 4,16:7 #6; "PRESS select™:POSITION 3,17:7 #&;"FDR DIFFICULTY"
402 POKE 53279,8:K=PEEK(S3279):IF K=& THEM 420

404 IF K=5 THEN MAXWATIT=MAXWALT-1:MAXEUG=MAXBUG-S: IF MAXBUSCS THEN MAXBUG=30: MAXWAIT=&
4046 POKE &56,0:POKE 657,3:7 7-MAXWALT

408 FOR I=1 TO 100:MEXT I

410 GOTO 402

420 FOSITION 5,16:7 86;" “:POSITION 3,17:7 #&;" "

430 IF SCOREMAXSCORE THEN MAXSCORE=SCORE

440 RETURN

499 REM JOYSTICK SUBROUTINE

500 SO=STICK(0):IF §0=15 DR S0=13 THEM RETURN

510 S=ASC (ST$ (S0-4) ) : RETURN

599 REM BURP SUBROUTINE

600 POKE 77,0:X=1:Y=0:FOR K=1 TO 4:X=X+1:Y=Y+1:POSITION X,Y:7 8&6;BP%(K,K):NEXT K
4620 FOR K=250 TO 150 STEP -3:S0UND 0,K,2, 10:MNEXT K

530 X=1:Y=0:FOR K=1 TO S:X=X+1:¥=Y+1:POSITION X,¥:z7? #&6;" ":MEXT K:RETURM
&%9 REM CHANGE DISFLAY LIST

700 A=PEEK (35601 +2568PEEK (5561) :POKE A+, 198: POKE A+1S, 134:POKE A+24, 134

710 IF PEEK{A}<»64 THEN A=A+1:60T0 710

720 POKE A, 71:POKE A+3,7:POKE A4, 65:POKE A+S,PEEK(A47) :POKE A+s, PEEK (A+8)
722 POKE S512,54:POKE S13,56:POKE 54286, 192

730 POKE 656, 0:POKE 657,3:7 7-HAXWAIT:POKE &56,0:POKE 457, 15:7 MHAXSCORE

740 POSITION 2,19:7 #4;"dif score high™:RETURN

BOO REM X-Y INCREMENTS & STARTING PODS.

B0l DATA 1,-1,0,18

802 DATA 1,0,0,9

BO3 DATA 1,1,0,0

B04 DATA 0,1,9,0

BOS DATA -1,1,18,0

BOG& DATA -1,0,18,9

807 DATA -1,-1,18,18

900 REM PRINT EYES ON FROE

901 X$=XTH:VE=YT$:7 #&;") )1 ":RETURN

§888
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Gulp down those bugs as
you drift lazily on your lily-
pad with Stan Ockers’
game for the Atari.

You pray the part of an extremely hungry
toad. Your object is to ear 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
vou press the Fire button. Points are scored
depending on the difficulty level. However, if
the bug hits you, you die. The level of
difficulty can be set at the start of the game.
Either a joystick 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, 10
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
areas.

The character set has been altered enabling
the toad to be printed in graphics mode 1. This



gives a choice of upper case and punctuation or
lower case and graphics symbols. It is best to
pick the former and change the punctuation
starting with that above the numerals on the
kevboard, leave the quoration mark alone. The
set must first be moved from ROM 1o RAM
and I use a machine-code routine stored in ZZ3$
to do this — line 3000.

To move the tongue around, keep track of
the print positions. I 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 funcrion —
lines 1002 and 1004,

Atari Basic can restore data wvalues 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 ro continue — flags — F(I) — keep track of
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
Wait and Max Bug.

902 X$=X11%:¥#=Yi1$:7 B&;"( (":RETURN

F03 X$=X10%:Y$=Y10$:7 #5;"% #":RETURN

F04 X$=X14%:YS=Y148:7 86;"8 $":RETURN

F05 X$=X6%:YE=Ya%:7? 863 "% L":RETURN

F06 KS=XTS:¥$=Y7$:7 #6;"% &":RETURN

F07 AS=XSS1YS=Y5H:7 B&;"" " ":RETURN

999 REM TOMGUE ROUTIMNE

1000 I=0

1001 I=I+1:IF I=8 THEM 1010

1002 POSITION ASC(X$(I}},ASCYS(I)):GET #5,A:C$(1,1)=CHRS(A)

1004 POSITION ASC{X$(1)},ASCIY${I11:? #6;CHRS(13):50UND ©0,7-1,8,8:1F A=129 THEN 6OTO 1050
1005 BOTO 1001

1010 1=I-1:1F I=0 THEN 1020

1012 POSITION ASC(XS(I)),ASCLYS(I)}:? 6308 (1,1):50UND 0,7-1,8,8:50T0 1010

1020 IF BURP=1 THEN BOSUB &00:BURP=0

1022 SOUND 0, 0,0, 0: RETURN

1049 REM GOT & BUG

1050 F(S)i=d

1040 SCORE=SCORE+10%(7-HAXWALT):POKE &56,0:POKE 457,817 SCORE;® "= 1

1070 1F SCOREBONUS THEN HAXMAIT=HAXNAIT-1:HAXEUG=MAXBUG-S: BONUS=BONUS+1008 (7-HAXHALT) : BURP=1
1072 IF MAXBUGCS THEN MAXBUG=S:HAXWAIT=1

1080 POKE 65&,0:POKE &57,3:7 7-MAXWALT

1090 C${1,11=" ":[=T+1:6070 1010

1959 REM PRINT FROB SUBROUTINE

2000 POSITION b,4:7 #6;"+8— —+3":POSITION &,7:7 R6;"+3——+2":POSITION &,8:7 86§ "4——3"

2010 POSITION 6,9:7 #6;"——F +——":POSITION 5,10:7 #é; "+—+—1-3"

2020 POSITION 5,1137 #6;"-———————":RETURN :REM INVERSE CHAR. IN THIS LINE

7999 REM CHANGE CHAR. SET SUBR.

3000 DIH 21%(32):RESTORE 3010:FOR I=1 TO 32:READ A:ZZ%(I)=CHRS(A):NEXT I

3010 DATA 104,104, 133,204, 104, 133,203, 104, 133, 206, 104, 133, 205, 162, 4, 160,0

3020 DATA 177,203, 145, 205, 136, 208, 249, 230, 204, 230, 206, 202, 208, 240, 94

3030 POKE 106, PEEE (106)-5: BRAPHICS 0:START=(PEEK (106)+1) $256:POKE 756, 5TART/256: POKE 752,1:7 "IN
ITIALIZING ...."

3040 A=USRIADR(Z7%),57344,5TART) :RESTORE 3100:FOR 1=START+8 TO START+119:READ A:POKE I,A:MEXT I
F050 RETURMN

3100 DATA 0,34,8%5,62,54,85,34,0,0,102, 102,102, 0,0,0, 0,255, 241, 231,241, 129, 129, 295, 255

3110 DATA 255, 189, 189, 189, 129, 129, 255, 255, 255, 143, 143, 143, 129, 129, 255, 255, 255, 129, 143, 143, 143,12
9,255, 255

3120 DATA 295, 129,129, 143, 143, 143, 255, 255, 255, 129,241, 241,241, 129, 295, 255, 255, 129, 129, 241,241, 24
1,255,255

3130 DATA 240,240,240,240,240, 240,240,240, 15, 15, 15, 15, 15, 15,15, 15,0,0,0,0,0, 24, 24, 48

3140 DATA 255,255,258, 255, 255, 255, 255, 255, 255, 145, 145, 255, 145, 145, 288, 285

YOUR COMPUTER, AFRIL 1983

TT7




WCLAIR SIRIUS SPECTRUM BBC DRAGON ATOM SINCLAIR SIRIUS SPECTRU

MIZORKE
L1 rd ]

X

PRI“T‘.

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.

BBC Cass. £8.00 Disc £11.50.
Spectrum cassette £5.75.

| A + F SOFTWARE A +F

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.

PLANES — BBC 32K

Spectacularly fast arcade style game.
Options for different speed of game-
even the slowest is fast! Many different
screens and bonus scores. Graphics are
really superb.

Cassette £8.00 Disc £11.50.

ORIC

Two adventure games for the ORIC available NOW,
Death Satellite and Zodiac. Both will run on the
16K machine. Cassettes at £6.90 per game.

DRAGON

set your own time limit. Cassette £6.90.
Buccaneers — a piratical game again for
1-4 players Cassette £6.90.

ATOM

Space Panic £6.90
Zodiac £6.90
Death Satellite £6.90
Cylon Attack £6.90

Atom Utilikits still available from stock at £18.50.

Deadwoad monopolies a western town — 1-4 Players,

SPECTRUM
Crazy Balloons — an excellent game for the

16K machine at £5.75.
Specfile — Stock control/data management
system for the 48K machine £10.00.

EBC

Pharoah's Tomb — an interactive graphic
adventure game for the Model B.

Cassette £8.00 Disc £11.50.

Tower of Alos another graphic adventure game —
this will run on the A or B machine.

Cassette £6.90 Disc £11.50.

FPLEASE NOTE THAT ALL OUR PRICES
INCLUDE VAT & POSTAGE

1
I name

"5% DISCOUNT ON ALL SOFTWARE WITH THIS COUPON
(Quote 830/ A for dlscount on telephone orders)

PLEASE SEND ME:

l ADDRESS

|
|
I Please note prices include post & packing

may also telephone (24 hrs) with

credit

L‘lriu— ———————— — — — — — — G S ——— — I S R I TS R G S D S e e fmee e s

-————-_J

card order

830 HYDE ROAD MANCHESTER M18 7JD
061-223 6206 (24 hrs) Telex 667461 (AHn A&F)
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~ALL BBC CHARACTERS
GREAT AND SMALL

Listing 1.

S¥KEY 1@ "7Talg=Li@iMoLDiM”
12 Lx=gDee
ohrX=LCe8 : csuerch=LFFEE
DIM Tx &2e

TH=0021

DIM D 15

D¥=l%+ 1 dX=l%+9

DIM M2 15

MH=LR+17

98 FOR OX=M¥ TO MX+12 STEP 4
READ K1 10%=K 1 HEXT

FOR oft = @ TO 3 STEP 2
Pk=T%

13BLOPT oPt

14@.9char ST &78

1SBSTY &71 ~ ghore KM.Y4%
16BLDA &&81
17BSTR &7E
188LDA &Ee82
198STR &7F
ZesLpy
Z219LDA
2288TH
23BINY
24BLDA
25esTA
ZERINY
Z7RINY
28BLDA CRTEY.Y
Z9B5TA &vd
3PBLDA &2
31BSTAR &7S

a1s
320
33e
340
358
364
ara
288

L
CRPE2. Y
urz

CRIEZ.Y
73

* Zero counter

«nehr JSR rot
JSR OPUT
IMC &73
LA &75
CMP &74
BCC nchr
RTS ~ end of control locop

» Ffind string address

~ store string len

* store lsb string add

 store msb atrin® add

N EERKEEAR main comtrol routine EEEEREE

~ comfare length re counter

@@ ~xkikx START OF

1818.rot LDA #2
18285TR &7D
183aLDY &F3
1848L0DAR CRFEI.Y
i@SacHP w127
1868BCC R1
187R@SEC K224
1BB@STA &77
1858LDA #LPC
11eBJMP R2
111@,R1 SBC
11225TR &77
1138LDA #aCe
1148.R2 STR &7E
115BLDR w8
11688TR &7C
1178LDA &r?
11B8LDK #Z
115aCLC

12@@.R3 ROL A
1218R0OL &7C
1228DEX
1238BPL
1248CLC
1258RDC
12685TA
127BLDA
128BRDC B 7E
12988TR &7E
132BLDY W7
1310.R4
13285TR
133BDEY
1340BFL R4

#31

R3
47D

&7D
L7C

D&Y

135@~kEkE% START OF TURN ROUTIHE F3%kik
S original value of KX

136BL0R &7
137@5TA B7F
13BEBEN RB
1358.R3 LDY #7
1428, RE

Y

A A

LDR C&7D2.Y

~ no turn reduired
» Mo of butes in def
LDA D¥.Y ~ get & bute

ROTATE ROUTINE *ok&i¥

get chr from string
systeam or user—defined T

ordinal Mo user-defined
base of user characters

ordinal Ho user=defined

base of system characters
store base value
multiply ordinal

number by eloht

S~ add to base vilue and store
~ the result in &7DC/E

~ move the character definitlion
~ inko DY

Wisting continued on next pagel

GROUPS OF PEOPLE and the young are
supposed to find the 20-column modes of the
BBC Micro easier 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-width 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, I produced the
machine-code program shown in listing 1 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

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 DEF PROCGCHARC X%, YX.strinas)
1885 LOCAL L, T
i@gia IF Hx<B OR ¥%»3 THEM PROCERROR
1828 IF Y+%<B ORrR ¥X»3 THEN PROUCERROR
1838 FOR L¥=1 TOD LEM{atrino®)
1848 TH=ASCIMIDS. stringd,LX. 152
10%8 IF TH{32 OR T%:126 RHD TH<12%
THEH PROCERROR
1868 MERT L%
1872 CALL 2@D21.strinos
i@82 EHCFROC
1188 DEFPROCERROR
1118 PRINT"Incorrect use of Schar
function"
1128 FRINT’ "Called with 74 ,"Kx",
Hx.’ ¥ I1\r:=l| H k:'-‘CJ 5 " i > S.t.r"i'ﬂgs
1138 END :
Listing 3.
135 .9char LDR #2
138 STA &7E
137 ROL &76 N STORE Cx%
1482 ETH &FB
>
1518 .RB LDA &76 *~ normal or inverse?
1528 BEQ R1Z2 ~normal |
1538 LDY W7 ~ start of invert
1548 .R11 LDA Dx.Y
1558 EOR ®&FF ~ invert here
1588 STA DX.Y
i57@ DEY
i58@ BPL R11 ~ end of invert
1598 .R1Z RTS 4% END OF ROTH%%

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 values 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 defaulr 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 string
itself. 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 to 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 is a
procedure to check for these errors and halt

fcontinued an next page)
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(continued from previous pagel

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 characrer
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 rourine 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” 0DO0 OFFF

The code can be directly loaded back into
memory using the *Load command

*LOAD “gehar™
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 0o 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 &0D00 o 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 byte of data holds the information for
horizontal and vertical 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 1
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 lefiward. This allows the
maximum movement between characters of
seven-character cells in any direction. The
information is extracted from the dara block
decoded and implemented in the cursor
subroutine,

If you are not conversant with BBC
assembler the program can be copied directly
into your machine.

Type and test

To facilitate typing and testing the program
the actual locarion of the code can initially be
left to the machine operating systemn. 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 &I1000 upwards before re-
entering the missing lines which locate it in
pages &0D and &0E.

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 ProcGchar procedure
listing given. .

{isting continued from previous page)

Z2128J3R ocswerch

~ send to screen

3168JSR dtob
3172JER harli

4888 N KEXEXk START OF HEIGHT SPLIT Xkkkx

4220 LDR #I1

1418L0K #7 ~ Mo of bits

3180J5R curs
14208.R7 ROL A ~ Push off a bit
1438R0OR o, X ~ catch within d% R ik B R DRIMT A%
14480ER
14S@BPL R7 S oany more bits 7 2253@?3’}5; e
j4vageL re tad0-n LoA D%, v
1480JSR dtol “ move turned charscter back te DX 435315“5 o
1498DEC &7F 42EBIHY
i588ENE RS ~ any¥ more fturna T 4878CFY #E2
151@.R8 RTS ~¥% END OF ROT X¥ 49e8BMT K1
2008 “skkkE START OF QUTPUT ROUTIHNE kki% 4899.h2 LDY %7
Z812.0PUT LDA &7l ~ original value of YR 4188. h2 PLA
ZBZBCHP #9 41185TR ochri.Y
2A30BED viormal ~ Yx=8 4128DEY
ZB4BCHF #1 413B5TR ohrX.Y
ZRSPBER. dwid R b 4148DEY
ZBEBCMP #2 4158BPL k32
2B7BBER dhei =2 4168LDA K224
2088IMP dwihi R L 417BJER czwerch
Z2058RTS ~¥¥ EMD OF OPUT CONTROL ¥ 4188LDA &FF
2095 EEEEX STRART OF MORMAL ik 419BBEGR R4
2180, normal JSR DEol ~ normal zize 4200L0D~R #2
2118LDA #224 ~ move DX to OX% 4Z21BJ5R cswerch

2138JSR curs o mOVE CURsor 4230J5R oswerch % #lse mowve cursor
2148RTS ~ X% END OF MHORMAL #% 4248DEC &FF ~ and decreaze counter
2388 “I¥kEE START OF DOUBLE WIDTH kkkkx 425BMP ke

2310.duid JSR Dtol * mowes charcter definition 4260.h4 RTS ~#4% END OF HSPLIT %

2320JSR wsPlit “ to O% then sPlits into DXGd% 4508 Sikkkk START OF WORD SPLIT #okkk:
2338JSR Dto0 4518, wsP 1it “ sPlits character
2348LDA #224 ASERLDK #1 5 in ochr into

23TOJSRE oswerch ~ send first Part to screen 45230STY &7F ~ D% and d%

236@JSR dtoD 454@.s81 LDY #3 “~ ho of bits to move
2370JSR Dtol 45S@. 22 LDX #7 %~ no of butes to

Z3BBLDRA #224 456@.23 LSR ohri, X *~ Push off a bit

Z3FBJER ocswerch ~ send second Part to printer 4570BCC =4 ~ Jump if not set
2480J2R curs  MOVE curaor ASEAROR DX, %

2418RTS ~E¥% END OF DWID 3% 4SSBSEC

3088 “XEXkK START OF DOUBLE HEIGHT ook 45BBROR D, W ~ Pyt two zet bits into DX
dele.dhei JSR hsPll ~ hsPli adresses screen directly 4618JMF =5

3B28JSR curs S MmOvVeE Cursor 4620.24 ROR D¥.¥

3@3BRTE  ~ X% END OF DOUBLE HEIGHT %% 4632CLE

3188 “kkxkk START OF DOUBLE WIDTH/HEIGHT Xkkks 4648R0OR DX, H “ put two blanks into DX
318 dwihi JSR Dtol % transfer definition to ochr 4E58.s5 DEX S ANy more butes

S128J5R wsk it ~ sPlit horizontaly 45E0BPL 23

3138JSR hsp 14  send lhs to scraen 457BDEY S~ amy more bits

3148L0RA w1@ 4688BPL =2

3158.J8R oswerch N MoVE Cursor 465PLDA &7F

» transfer rhs info
~ send rhs to screen
S move cursor

~ heightsplit
~ set P counter

~ Push eight bits of definition
~ onts Processor shack

~ take four bits off
~ gkack and put into oche

o twice
~ four bits done 7
~ send Lo =creen

~ brapch if all done
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47BBLER A

471BBCC =& ~ branch if all done
4T728J5R Dtod “~ else send this half to o
4TIRDEC &7F ~ and decresze the counter
4749.0MF 21 ~ and do the othert half
475@.56 RTS &% END OF WSPLIT *x%

SEEE sAXk¥k START OF CURSOR CONTROL Xakik
TelR.curs LDA #@

EQ285TA 47D
S@308TA &TE
Sa48L0AR &71
SasacLc
SQEBROL A
SavacLc
S@28ROL A
SE2BADC L7
S1@aTRY
S118LDA HE.Y
S12@8STH &7F
S130L0K &4
5148 .C1 ROR A
S156R0OL &70
S1620EX
=17EEMNE C1
S1BBLDA &7F
S5158L0H k4
S288.C2 ROL A
S5218R0OL &7E
5228DEK
S23IVBNE C2
5248LSR &7D ~ decode 1 A
5258805 mi N Ehracter deea The
S260L0DR #3
S2TAJIMP m2
=Z288.m1 LDR &2
5290.m2 JSR cmv
S383LDA &FE

~ get original wvalue of Y%

N multiply 1t By elght
» add result to orifinal value of K

S and use as an offset to the data table

 store nybble controling wp-doun

“ Prime for right

“ Prime for left
~ move lefts/right

S318LSR R

S320STR &7D ~ decode and transfer up risht
S533BBCS m3

5240L0A #11 ~ Prime for up

S3ISAIMF me

5368.m3 LDAR #1@ “ Frime for deoun

5370.m4 JSR cmv S move UP-down

S3BERTS ~ %% EMD OF CURS k%

350 “KXEkE¥ START OF CURSOR MOVER ®EEEY
54868, cmy LDH &¥D * Ho of moves
541@.cl BEQ c2 ~ bBranch if all done
5428.J5R oswerch S MOVE Cursor
S543BDEX ~ decredse counter
S4d4BJMP cf

54508.c2 RTS ~ X% END OF CHY *%

* store nwblle controlin® left risht

5933 “ErEEx UTILITY ROUTIMES ®dsss

5288 .Dtol LDY #7 “» coples DX to ochrk
6@1@ .zl LDA DX.Y

6828 STA ohr%.:Y

£23@ DEY

6842 BPL z1

6958 RTS “ %X EMD OF D to 0O %%

&£858 .dtoD LDY #7 “ coPles o¥ to DX

687E .z2 LDA dX.Y

&088 STA DX.Y

&892 DEY

6188 BFL z2

&118 RTS ~ EHMD OF o to D &%

6128 .Dhod LDY #7 ~ copPles DX to o

5138 .z3 LDA Dx.Y

6148 STA oY

6158 DEY

&168 BPL =3

6178 RTS ~ EMD OF D to d

518831

61598 MEXT

7eea MODE 4

TEL8VDU 23:8202:0:8:8

7a2eviby 5

TO38 VDU 23.225.24,60,90,126.60.24,60. 656
TR4Ba%="Testina" ' GOSUB 7508

7OSRpE=STRIMNGS: 7. CHRS225 ) GOSUB 7968:G0TO 7848
PEOBYH=0 K¥=0:PRINTTABC 16, 11 2} :CALL %char.a®
7o18xX=1 PRINTTRBC 15,17 2 ' CALL Schar.a®
FS20R%=2  PRINTTRB{ 22, 17 3 CALL Schar,al
7HIEMM=3 :PRIMTTABC 23, 11 2 :CALL 9char.a®
Foddysi=1: =B PRINTTAB{ 12,6 }) 'CRLL gchar,a®
7Eo@Xx=1 1 PRINTTABC 12, 473 'CALL Schar.ad
FoeEX7=21 PRINTTABC 25, 227 'CALL Schar.al
FSrax®=3: PRINTTABL 25,117 :CALL 9char.al
ToEYH=2: ¥X=0:PRINTTAB{ 16,921 :CALL Schar.a®
Foax=1:PRINTTREC 1B, 28 ; :CALL Schar.as
7EBBK%=2:PRINTTRABC 22, 205} :CALL Schar.as
FE1BR%=3:FRINTTAB. 28,82 'CALL gchar,a®
FEEBRTH=3: Kxad PRINTTABC 12,425 :CALL ®char.a®
TEIMKK=1 PRINTTABL 7. 28 ); :CALL Schar.a®
7640X%=2: PRINTTABC 2%, 253 (CALL schar.as
TESRK%=3 FRINTTAB( 38,87 ICALL 9char.as

7660 B%="Pregs" 1 Kx=0:v%=3:PRINTTABCS, 32 'CALL Schar.B&
7E7E BE="the" :Yx=2:PRINTTABL 17,3@2) 'CALL Schar.BS
7688 BS="SPACE" 'YX=3:PRINTTRABL 21,383 'CALL Schar,B%
7685 BR="BAR":YX=1 PRINTTABL{ 32,38 :CALL &char.BS®
TEFBPRINTTABC 1,127 REFEAT UNTIL GET=32

7res RETURM

008 DATA 3COR2ZCHE. L3ABS2RBE

9818 DATA A7CIAZCID, LTRAZIIZA3R

5B o

SPACE ADVENTURE (Mode 1) Machine Code 32K
Excellent high resolution colour graphics and CETR amazing
animation, Intriguing mix of [nvaders, Adventure and Maxze.
Search the alien ship for Power Crystals Electronic Keys and
Powaer Packs but shoot the Androids before they shaot youl

£7.95

MIDDLE KINGDOM (¥ode 7) Dasie and Machine Code £7,98
Unique real-time graphic adventure with over 300 rooms and &
scenarios. Defeat the msonsters with magie spelis or by brute
strength and retrieve the lost magical treassures of 'Hylenm,

SPACE INVADERS (Mode 5) Machine Code £7.95
Outstanding colour graphics and smoocth movement. Full arcade
features include 1 or 2 players, 3 different Invaders bonus,
& levels, spinning space ship, harricrs, High Scorc, sound

WORD PROCESSOR PACKAGE (Pro Word) Machine Code £19.95
Easy to use, commands assigned to function koys With full
on-dcreen editing. Features include menu, insert, delete,
copy, @ove, justify, tab settings, LR margins, full primter
options. Compplete with instruction Banual SAE for details.

All programe are supplied on high quality data cassettes
Prices are LAclusive, RO @XLPAS, Orders despatehed by first
class post within 3 days of receipt of order. Buy any two
programg for the BBC or Atom and deduct £1 from the total

SAE for the full BBEC catalogue. Dealer enquirtes welcome.

ATOM

Air Strike €8 each
SAE" for catalogue.

Space Adventure, Invaders,
Eliza, Life, Reversi £3 each

PRO SOFTWARE

DOENDEMNEMEEWEC]
OO0CIEIRE R WO
BREE DEJIEE%JED

_ 23 Covplropia

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
EERCEINE . .- .

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 — either on screen or on
paper — a parallel printer has been promised
by Jupiter Cantab.

The JFupiter Ace Handbook explains that the
character set is contained in RAM addresses
11264 to 12287. These characters can be
changed by writing new values into this RAM,
but cannot be read back again. The initial
character set is created from the ROM when
the computer is switched on. The raw darta to
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 Change0l as follows:

: DD

DUF 16 + DUP ROT

Do
| C@ 256 + 2 BASE C!
. DECIMAL 32 EMIT | . CR

LOOP ;

: CHANGEOT

11264488 * + 80

Do
DUP 128 SWAP C! B8 +
DUP 2556 SWAP C! 7 -

LOOP

1- 2656 SWAP C! ;

Now enter
CHANGEQ1 INVIS CLS 7547 DD

and enter further DD as required. The
program displays the ROM data in succession
— with an additional character on the lefi-hand
side — and the byte number at the right. The
word Change0l 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 to 94 only use six bytes each with zero top
and bottom, while 95 to 126 use seven as
before. Finally character 127 uses all eight
bytes.

When you have finished looking ar the
ROM, enter Abort to 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

OVERCI 1+ ;

: BLOCK
0 DO
OVER C@ ROW SWAP
1+ SWAP
LOOP ;

: RESET

7547 11520 31 0
DO 0 ROW 7 BLOCK
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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

BEFORE

127 32

DO I EMIT
LOOP 4 1
DO | 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 out too far, but if the blank lines are used
to draw better descenders and we increase the
size of the capitals, the spacing looks just
right.

The word Capital increases the height of
ASCII characters 63 to 94 — it simply doubles



-FORMING

Roger Liddiard’s programs
will help convert
your deformed
characters into
true descenders
of the

Ace

up on the top two lines of the characters:
| : CAPITAL
| 7764 11768 32 0
DO 2 BLOCK SWAP
4 + SWAP 6 +
| LOOP DROP DROP ;

The offending lower-case letters are
stretched 1n a similar manner to smooth out
their tops:

: LCASE
11444141414737712048110
DO 3 PICK BLOCK 3 PICK —

SWAP ROT -7 + SWAP 8 +
LOOP DROP DROP ;

Now to put proper tails on your letters. The
lerters g, j, p, q and y 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 y 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 see
them being formed in the last three characters
of Test.

: DESCENDERS
4 6 64 64 56 68 11272
DUP 24 0
DO 0 ROW
LOCP DROP 3 0
DO 20
DO SWAP ROW
LOOP & +
LOOP DROP
8141 12237 8085 12173 8078 12165
8035 12117 8015 12093 50
DO 3 BLOCK DROP DROP
LOOP ;
If your Jupiter Ace has no additional

AFTER

memory, you will soon 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 | FIND DUP 6 + SWAP5- @ 13
BEGIN
DUP 32>
IF
ELSE DUP NN !
THEN NN @ 0 >
WHILE
BEGIN
INKEY DUP B0 =
IF PRINT
THEN
UNTIL NM @ - SWAP DUP NN @ +
SWAP NN @
TYPE SWAP 32 NN @ - SPACES: 32 0
DO 113 112 113 112 112 1271 106 103
015388 @ 32 - C@ 80
DO DUFP 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 waits
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 is 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." abedefghijklmnop ete. " ;
preferably with more than one line of
characters. Because DType uses the word
Find, and calculates the length of text in P1,
another word must appear in the dictionary
after P1, otherwise the bytes in P1’s header
which define its length, will not be complete.
So 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
addirional blank lines by the use of CR as
required. Your text can be Saved on tape in
the normal manner.
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THis PROGRAM will tun only on the 1K
ZX-Bl, and so RAM packs must be discon-
nected before the program is loaded. Before
entering the machine code, space 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 progran.

10 LET X = 16514

20 LET AS = "7

30 IFE AS = ' THEN INPUT A$
40 IE A3 = “S" THEN STOP.

50
80

PRINT AT O,0; X, A5 (TO 2 )

POKE X, 16TCODE A% + CODE A% (2)

— 476

LETX. = Kokt

LET AS = AS (3 T0)

GOTO 30

Run the program, and in response to the

input prompt enter the bytes in the column on
the lefi-hand side of the address column — each
two characters make one byre. For example,

~one may enter the first five byres of the
machine code in a black or one byte at a time,
thus:
2A3240 NEWLINE 54 NEWLINE 5D NEWLINE
and soon. Do not enter any spaces with the hex.
«codes. Take vour tme when en:ei:_ing’ the

T ¥ i -

16514 £2a
1653 oo
1ES1E  ASG
IE517 54
16518 5D
16512 =29
iE5E@ =9
is521 i3
16595 29
16523 29
igS24a o9
16585 19
SBs D2
38557 55
18558 4@
iieS52e ce
16598 o
16521 ic
16502 @6
16533 @6
1655 o7
16535  iB
1655 D
16537 SE
i858 76
ISsas  BE
16543 B9
iete= SE
16545 28
16544 @8
I854Ss 13
16%5: D7

machine code, as one wrong byte could cause
disaster. If ar any rime you make a mistake,
break out by inputting a single S, Then type in
line 10 again, but this tme with an address you
know to have been correctly loaded. Then
continue from rthat address by running the
prograni.

When all of the machine code has been

entered, break out by entering a single 8, and

then type in line three as:
3 RAND USR 16530
then delete lines 10 to S0.

Now Save the program before running it.
After saving the program, type in, as direct
commands

RAND
then
RUN

If everything is running happily, your 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 across the screen. If your aeroplane
collides with the hillside it will explode,
stopping the program.

Keys 1.2,34,5,Q0,W.E,R, and T" move your
plane up, and keys A,S,D.F.G,Z,X,C, and ¥
move it down. Keys 6,7,8,9,0,Y,1L1,0.F drop
a bomb from the jet. Shooting a base —

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);
CHRS (X — INT(X/16) * 16 + 2B

40 MNEXT F
and run it. The machine code is displayed 22
bytes at a time. After checking each byte for
€ITOrS; 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 (ables 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
berween | and 15; to slow the
game down. Poke .
address e S
16627 with a number ;
between 16 and 255, . ©
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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'ss
machine-code gan: g8

B4
=5
oc
48
i o
- Ee
e &
¢ T4
20 o0 FE
28 EB 15895 a8
a8 19 16597 28 28
11 36 15398 21 169 2R
3 EC. : 4 17 16599 FE 165949 36
TEH FE 165864 S0 EET] 23 1698 28 1595@ B
| 167592 £ 16885 4@ 1EE5S =6 169831 28 16251 1
16788 28 15286 36 16854 17 i698s 17 16952 15
187E8% e i69a7v 28 15855 2= ] 16983 e =] 16953 @i
1676E i@ 1588 23 185G 15 i169a4 28 165954 ig
16763 FB 15899 As 16857 a5 156995 28 a6
167564 2R 16319 o iceSe & 15905 ac 16956 50
is 3¢ BELx 13 15859 &9 isoay 4@ 16957 18
16766 48 isgi= ZE LEBEE az 16aas i1 18958 =i
16767 5 16813 FE 18861 == 1526a as 1E25D 36
16766 7E 16814 =] IAKED ot 16916 a& T 1B
16769 FE i68is 29 168683 Ef 16931 19 IGE5X =2
G 77 a= 16316 i1 165684 cb 16912 7E 15952 SE
16771 25 16817 =B ih8es BB 16915 A 15950 e
7 a3 16818 TE az 16914 FE 16964 a3
2G2 73 28 16819 FE 1686F cE isaas 26 15968 4@
167 7E 18 16828 o8B I6868 &5 I6SI1G =% IB966 46
1677S 4R 168231 =i 16869 25 16917 a5 16967 25
16776 cb 1682z [ =) 16878 &d . i6els 365 15968 [=13
E s d BB 1683Z 36 16871 CB 16919 1c 16969 o5
1EZ78 a= 16824 g6 i6a72 654 16988 2B 169378 SE
18779 CE 16825 23 16873 28 16921 18 1697% 23
16700 45 16826 36 16874 2E 16922 FS 16972 56
| 16781 28 15827 a2z 168 28 16923 7 ES
| & 16528 o8 16876 SE 15924 ig S74 EB
18783 CB 15829 16877 48 16925 as T3 7E
| 16784 A0 156532 ie97e 7E 16926 FE f=t>) FE
| ievas =@ 4@ FE 16927 34 18477 75
| 165786 as is83= 15 e 16926 28 i897s =6 cs
16787 Iy I6RES ABTeL =0 aE 16979 1o i17@29 Fi 2
1878 za 15854 =1 1ETVSE as AESEG a5 EaEFe 2 ES i7@38 49
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SPECTRUM 48K : ZX81 16K

SIX PART ADVENTURE

et

W W
BLACK CRYSTAL

THE QUEST IS ABOUT TO BEGIN

The ultimate role-playing adveniure for the SPECTRUM/ZXE1.
You can beconme & warnor, #if or wizard on a quest to find and use
the rings of creation; to destroy the Black Crystal and defeat the
Lords of Chaos. Held within six programs lies a land of fabulous
treasures and mythical monsters. Journey through the land of
Beroth, explore the castle of shadows, descend into the
Shagpgoths lair, search for diamaonds in the sea of sand but beware
of sand sharks! Confront the fire deman in his temple, battle
against the Lords of Chaos and win your way to the Black Crystal.

By splitting Black Crys1al into six programs we can provide maore
variety and detall than any other adventure for the Sinclair
COMPLUTETS.

Rgal time monster battles. Superb graphics. Save game feature.
_.-'AII s parts are supplied together on cassette, boxed with
instrucion bookbet,

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

o F 5 "

To: CARNELL SOFTWARE, DEPT 2, 4 STAUNTON RD, SLOUGH. 512 1MT.
Please sond me: Black Crystal for my,

SpectUm B .. e £7.50

ro ol e e i R s £7.50
| enclose a cheque/ postal order (payable to Carnell Software) for £ =L
L A e e S e me iy LR S
L e T e N e L B e e e B

TRADE ENQUIRIES WELCOME
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| FOR THE C.B.M. 64

IN MACHINE CODE

! £.pp
A PELANELANBER ;. ccieveins oo v 8.00
B, NIMANDLINEUP4 . ..o . 7.50
C, FRUIT MACHINE .......... e ...5.70
D. HANGMAN WORDS & MATHS ........ 6.50
E, SPACENUMBERS ........cooiveiiun.. 7.00
EBATTEESHIBS s s s R 7.50
G, PROTEUS CHALLENGE ............... 8.00

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).
Mo 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.

e = educational

EDUCATIONAL COMPUTING

on the

Na com,

parab
collectap IE
fﬂm S0 much

T‘-"ﬁ'!’_ —l X8] u = i”“e
recommended by Z 2 3
8 | educational | Fifty high-quality programs to turn your ZX81
@l | authorities | or Spectrum into a powerful educational tool.
_— ————u= And you don'l gven nead o Know programming.
rams There are clear insiruclions and planty of tips
Almost all pros & sdvice. Designed to gabapond drill & practice
wark on the promote learning through interection & discovery.

w Includes -
e TORTOISE

All programs A simplified
fit 1K version of the

_ famous Turtle
Creative use of

Educare’s

1K PROGRAMS

fior
PRIMARY
EDUCATION

programme
graphics ODED MISSILE
Many innovative Combines the
ideas fun of arcade
——— games with
Fully documented learning
includes many £595 only
games paperback 110 pages
B plus Spectrum supplement
Graph-plotter @ Histogram @ Simon-spell ® Sketchbward @ Times-table @ Sets
Series-quiz ® XY-coordinates ® Count @ Egquations @ Areas @ Guess-a-Volume
Angles @ Upstairs-Downstairs @ Music-notes @ See- saw @ Wipe-out @ Spell
Temperature @ Clock @ Money @ Snake
Mastermind @ Number -shoot @ + 26 mare EDUC RE
TQ:EI}UCAHE Please send me ... ... copies Educare’s 50.
I encl ch ! tal order for £
139a Sloane St.lﬂw:em Sl P b o
Loadon ﬂddre;lsl S P e A o L e R e i

Let your child benefit early - Send now




Guaranteed able to beat Sargon II
and all other Spectrum chess programs !!!

® Six levels of play

@ Plays a variety of openings e.g. French Defense, Sicilian Defense, Ruy Lopez,

Queen’s Gambit etc. e Self play mode
® Enhanced end-game play

@ Analyse mode
® Recommended move option

Proof of the superiority of SUPERCHESS |l 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

with each program or 40p on their own.

Available only from the address below - dealer enquiries welcome

9 ORIGINAL SUPERCHESS oo
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 ZX81 £4.95

oo ZX DRAUGHTS e

The game for everyone, played at level O it replies
immediately, can you beat it at level 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

e® 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 £5.95

UK Prices include post & packing. Despatch within 48
hours of receipt of order.

{For orders outside UK add 80p for postage).

Send cheque or postal order to:

@@ 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,

48k Spectrum £6.95
‘Spacegames’ 80 plus words, numbers, red
alert, torpedoes, phasors, bearing
south etc. ........ 4Bk Spectrum £6.95

SOFTALK II:

e® BEEPER AMPLIFIER ee

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 p&p.

e® SPECTRUM ASSEMEBLERee

An essential aid for m/c programmers. User
documentation supplied with each cassette.
16k and 48k Spectrum £4.95

B A N s il

IRN ND TAp,
A g OMPUTER 00
* 28th _ 304, R

at the MID:_”S!T Us o

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

87



SPECTRUM

125 LET

U+ id=3) —

126 IF
o TO

PRINT HT 9+1,x,

“®|: REH Graphic

145 BEEF .81.0

168 LET agE-—*»f IN BEI1I4£438<>2
551+ 2 AND IN 2=25S4Fr+1"3""
AND IM 49158
FTES42=253)

1“9 IF LEN a

B+ C =31 —!r-"_Lt
176 IF SCREENS
O TD 18890
189 PHIHT HT
Fgis }'-"1""' .:..-“l ES#&S{)E =
IN GdS3Ia8=2533 (3™
2122053 ("4 BNE: IM S

o =R




a; FLEESH 1;™ ™

188 = i, B
i@gdl1léd LET = S1+3
128 GO TO Soap
| E008 SRINF AT 4w.x: FEOSEE 3.~

ZEERa ;:i:i-'-% r == 0 &&: BEEET .= 1 ,F

: NEXT ¥

a1l PRINT INUFEREE XI_ BT S . 232

a2ussr 1:7:=31

3ISZE FPRINT INUERSE 1:857 13i,31i;7P

iayer 2:7;s52 -

ZEES FEFE f=68 TO 38 SFE" -1i: BEE

= P = Eﬁl x 5 NE*\T f

Force your opponent INto a H R N T THEN ©& TO

corner — that is your A@{DE :

goal in this S84 IF INKEYES < »"" THEHN SO TO 38

48
interactive game Jie INUVERSE 2; P
RNCIEE | RESS aNY KEY TO COMNTINUES ;
Foord for the 16K SGE@ IF IHEKEY®<>™" THER S T 1@
ZX Spectrum. JIESSEICEEEE= = _
. I as;gzsﬁ PRINT FLASH 1,87 13,18; “PL &
WO people can ER “: (=2=16)+1:" WINS
play simultaneously 4@13 INFPUT “HAnother gov L INE
using the keyboard — o= el
: : icoe IF == \ = s
instructions are shown 4838 IF igfl} {E?Eﬁ %%EHEH% =
in the program. The EEEES=C=Ecy gl S : : ey .
players shoot along the grld fgﬁﬁ BORDER &: FOPER o I =- f:
CEVREERICIRONLEND | ==2xre oRINT “This is: - |
orgone energy in their sa=a gggg}; lTﬁgﬁiS : "EHQSEFE" - *‘mB
wakes. Thi if ;g RET .
e thhs HESS || Sase FeInT ““The object of SHASE
IfeglisOnitho SLICEN da d R i3S to forcethe athesr pltouvcss in
wall. To survive you must e 3 walli.” '

'II:}

iy

force your antagonist to |}iEe e itan s BN Esch pEoagny has t;_r;._
- = L= £=3 i e - L =3 For £
career helplessly into either thasers can not Stop untii on e
your wake or his own: is destrousd.™
both will prove equally BaSe PRINT " TRAE I2: COMTRoDS™
fatal. The program gives a EEEI REM ~—-Giaphic T w—braphx C
'u_'iew of the action — 8@5SS PRINT “FAB I4: "~ ¢ > «* e
looking from an angle of Eg§a- PRENE T TP Eawe R X = au
= : i
45° — by using Bright to JUEEY e 5 R -o0 TN SRR S o @ a P
make the top of the trail e 5
brighter than the front. E_L‘fj‘_} EREINT IreE I4c v ~_:' D
The player to win is the “Fa i -1 Ftauersi I coleury 3
HISRCEIGICVEERVICHOE | ( 5130 IF ci<: OR ci:7 THEN o0 TO
10. Different trace JREE=ES== S S S
SENERICIERIGERLINCE (| D128 INCUT “Flayers S-cotouor> 1

RICRUCENCRRIVEETNE | s15@ IF coci OR =7 THEN &5 TO
cycle of your overlander to size :

R | 2202 FOR f=@ TO 7 STER 2: POKE U
exhausted field of primary ER "a"+7,178: FPOKE USH “"a“"+7f+I.8
SF :

enirngycnu Iea\rﬁ in your Q@ngE_TE F TR e G
wake. You can have any sy S = e e i
colour you want as long as (i SR e T e s +T""?$
it is not black. To make P28 RESTURE FOR =8 TG 7: RER
(GERCEINEREEIWRSITENIl (| & 2: FORE U=R o +F,2: PORE o8
the two players can even JHIR et e e T
be the same colour. I@4e RETURN i s =
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Z)( Spectrum VIC 20 & now also Draglon 32

Orb

The Quest Star fighter
. (4BK — Spectrum; 16K — VIC 20; Dragon 32) :
[4BK - Spectrum; Dragon 32) Make your way through the wundar- [16K — Spectrum)

{One of the maost exciting adventure vl : i All action, full-colouwr, graphic machine-
ground labarynth in your search for the i B =

dreaded Orb, which you must destroy. code, { pace-battle Wllh- dE\'aﬂat!ng
explosions. On sereen scoring and high

& Bl _ Encounter many Monsters, discover = g
your Ouest for the Holy Grail, Discover Treasure and Iry to remember your score kat F_u': longer you survive t.hL‘
more difficult it becomes. - Only £5.00

.l 1 3 0 e ) F

(s |d~r|n[_! P u‘.. stones, buy weapons roule 50 that you can get out again. Full
and Magic wares from a trader Battle sound effects and save game facility. Games Pack (Unexpanded VIC 20}
with one of the many Monsters. Up to Only £5.00 & Ahen * Road Roce *

1500 locations may be searched in the NEW! 3-D Maze The Istand ® Pontoon *

of a g . Full s d effects and - =
-u 1 game. Full soun DF:.":‘ tsa;;] | (48K - Spectrum; Dragon 32| i 2 Only £5 00

Exciting  3-Dir LN Jame !

ames currently available). Fight vour
way into the depths of the complex in

Star T'-ek Seanch Tor the ¥ 5 : then
(16K  Spectrum; 8K — VIC 20: Dragon 32)  ake vour Wy

Sawve: thee Galaxy from the Klingons using wvoursell wath 1h

youur i fre phasers  and  photon But Bewire

LERTEH Autaomatic short range scan, alwdiys e the

Cialaxy map and Star -bases. . Only £

Full sound effects and 10 levels of D g ! s Diseounts

el ficulpy! Only £5.00 Specioum 0 pam T T
ALL ORDERS DESPATCHED BY RETURN w.amieel  25% Royaliies Pal
lenclose a ChequedPO for €, : ‘Pleaze Supply

Fame e The Quest{£500) [ 3D Maze (85000 [

Aggress _ e s

e - - . PostCode_________ O ies-00) =] Starfighter{eso0) [
All prices include PAP and VAT 2 =
IMEAE ST eHE Star Trek(€5000 [ Games Packles0o) (1

0, Redford Avenue
EDINBURGH EHIZ DBW

Please state machine type: -
TEL.O31=441=4257 .

> -
* _, :; E From Scothand’s Capital comen gualily sofiware lor the

E]es.frn:hyers 16 & 48K ZX Spectrum

TRSNFORN Lb,

Mew and original arcade game in real rime. Wri n high
speed machine code with hi=res gruph-c, full celour and
sound effects. Test your skill against the awesome ano
varying firepower of the different woves of the

ZX Business Software.
FOR SMALL BUSINESSES AND THE SELFEM_PLOYED'

Destroyers, High score saved. £ £.50 Business Bank Account 1; this 'program enables yofrm make
debits under 11 subheadings. Statements include totals of all sub-
headings. F8.75
Business Bank Account 2: with 15 subheadings and standing

B orders. £10.75

ZX TREK Sales Day Book 1: for all your invoices, this program will enable

you to prepare staternents of outstanding invoices. Program will

48K ZX Spectrum also calculate VAT. f8.75

First quality star trek gome in real time with hi=res Sales Day Book 2: with many extra facilities including totals of

graphics plus constant on screen display of galaxy map, past 12 periods. £10.75

long range scan, and slatuas report. Sales Cash Book: for retailers program calculates VAT and

Ova'r twemty comands with Full colaur and denotes method of payment. £8.75

aund it Purchase Day Book 1: keeps a complete record of all your

Thich & dnia pesutdval areat i vage purchases under 11 subheadings. The program will also calculate
and deduct VAT. £8.75

furthe ZX Specicum. gamu: player, Purchase Day Book 2: with many extra facilities including totals
of past 12 periods. £10.75
Quarterly Analysis: quarterly totals from Bank Account,

£ &6-50 e — Purchase and Sales programs can be analysed with this
i - prograrm. £4.75

@ All the programs have full search facilities @
Business Pack 1: incl. Bank Account 1, Sales 1, Purchase 1 and

i = quarterly analysis programs £25.00
Business Pack 2: incl. all 4 programs £30.00
IMPACT SOFTWARE Please specify memory size when ordering for your
7O REDFORD A-e DESTROYERS O £6:50 ZX81 or ZX spectrum.
EDINBURGH ALL PRICES include VAT post & packaging for details send SAE to
EH1S ‘08w TRANSFORM LTD
Tel 031 441 4357 £ IRER O E&°50 41 Keats Ho Porchester Mead Beckenham, Kent.
Tel: 01-658 1661
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ITERPRISES LTO

.. is a new company, from J.K. Greye, set up
specifically to bring you High Quality/Low
Cost games for your Sinclair ZX Spectrum.

ARCANIAN

- 4 Games plus Menu -

: for thi@ 6/48k -
~— SINCLAIR PECTRUM

only £4.95 incl.

des

Invasion - Kamikaze
Minefield - UFO

ewl'uare !or £5+ each

“‘n‘-giﬂ

The ARCADIAN tstandi
includes games to suit all ages, from 5 to 105 Ou ﬂdlﬂg _Features
@ Self centring stick.

INVASION: Our version of the Classic Arcade Game, @ Super strong nylon and steel construction, built to last.

surely one of the best around. Includes Full Colour High . 5 :
Res. Graphics, Sound and it's incredibly fast at the end. A total of 8 directions plus 2 large fire buttons.

KAMIKAZE: If you like Scramble, youw'll love this. 16 ® Arcade proven moulded leaf switches ensure incredible
levels (long ones at that), of tortuously twisting caverns, reliability.

Missiles, Starmines (which move in between games, so For ZX Spectrum complete with self contained box

it's never the same next time around), Bases, Fuel interface which simply plugs into the Spectrum expansion

Dl e ou fond o it of (el so0 e port (with or without printer) only £25.00 inc. VAT.
speeds (difficu i ible). De 5 Z A
those amongst you with a suicidal tendency, when For VIC 20, Atari 400 and Atari 800 only £16.49 inc. VAT.
playing games, because you can score even when you Full range of software available, details on request.

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 SDLE UK DISTRIBUTOR

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
i R i MICRO ELECTRONICS

fingers in a twist!
UFO: Dodge the Asteriods, blast the Alien Craft and 180a Bedford Road, Kempston, Bedford MK42 8BL
work off your aggressive instincts on the keyboard. Gets e VS RSP, VPR e SO A T+ SP— L
progressively more difficult the longer you last! | wish to order:

All of these for only £4.95, can you afford

to miss out on this one! | | Quaniy ftem Price |
Send your order to J.K. GREYE ENTERPRISES LTD I l
16 PARK STREET, BATH BA1 2TE. I I
Please send me.......copies of “The ARCADIAN" at £4.95 e R Pt £1.00
each, to: .o l ng I
Tokal (VAT inclusive)
izl el l Cheques/Postal orders should be made payable to l
Postcode Kempston (Micre) Electronics
Ienc!oss achequeIPO fori: ' N l
made payable to J.K. GREYE ENTERPRISES LTD. il
All Software sold subject to the condition that Hiring, Lending, Address
e Uil evkostNIN BTG pobEee | |
= TRADE & EXPORT ENQUIRIES WELCOME I I
PROGRAMMERS! Do you think you can write brilliant
games Software for the Spectrum? ( ’:::: m":::::: d‘""""’l Em“'ﬁv’_gﬁ-‘“ﬂ L |
If so, contact us and we’ll market it for you. If you don't Kempston, Bedfo

think your games are the best around, try the other T e m——————— — — —

Software Houses, because we will only sell the best! R
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OUT OF THIS WORLD
OFTWARE...

e TR

=g

s

CREDIT CARD SALES LINE
(0493) 602453 (24 hrs)
Quoting your Access or Barclaycard numbe
DK Tronics software is also available from all
PLEASE ADD ON 50p for PEP .. good software ﬂllﬂets.

Ienclose chequel/P.O. payable to

PLEASESENDME ............... @
PLEASESENDME .............

PLEASE SEND ME

DK Tronics total 3D TANX—Fit your wits against the enemy Tanx, This is a full feature game with
i fantastic 3D baham.s ONLY £4.95
Access/Barclaycard i 3D SPAWN OF EVIL—Eliminate the spawn before it matures to full attack potentia
The most spectacular 3D space game ever written for this 16K Spectrum. ONLY £4.9i
S MDIVRESSS: o e o CENTIPEDE—Shoot down the ever menacing Centipede before it shoots you. One |
the most addictive games for the Spectrum ONLY £4.95

For more information send 5. A E. for our full colour brochure.




-tator? A comp
reriture featuring ea

ics ONLY £4.95
ersion of this

ount of ma
ISASSEMELER
r use on the
laur
ED |Toolkit]—A p
K and 48K Spectrum. It creates
me saving ‘es ONLY £6.95

23 Sussex Road, Gorleston, Gt. Yarmouth, Norfolk.
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MicroCemputer SOFUNALARIE

r—@&@
| e, 60,
SBECHIRUMABBEE
JRRORAGON

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
‘eambled’ your money that you discover how good they
really are. Some are only slightly different to others you
I 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 I
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 ZXB1(16K),
Spectrum( 16K or 48K), BBC (A or B}, Dragon 32, or VIC I
{expanded or unexpanded}, you should join THE CLUB.

JCINEIC DAY,

THE MICROCOMPUTER SOFTWARE CLUB

Please acce%t mg&_appljcation and enrol me as a
member of The Microcomputer Software Club. [

Free membership application

P.0.Box 166, Oxford, OX2 9BJ, England. l’

T L5 I
) L
TSV 1 I
B[S |

understand that membership is free of charge. NAME [ |
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 L
programs for microcomputers. 1 may cancel my

membership at any time. city LI
When completed, return form to:- POSTCODE Ll

!
|
|
I
I

AGE (if under 18) |_[ |

THE MICROCOMPUTER SOFTWARE CLUB
P.0.Box 166, Oxford, OX2 9BJ, England.

COMPUTER MODEL
SIGNATURE J

COMPUTER RaM |_| |
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A VARIABLE is a 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
school it typically looked like
x+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 floating point, which
15 sometimes called real.

Integers are whole numbers with no decimal
point and the Vic can only deal with them in
the range -32768 to +32767. The Vic will
assume that numbers are positive unless you
tell it otherwise, Examples of integers are:

1, 100, -32000, 999

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.

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 “rimes 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 exponent
of E-5.

The range covered by the Vic is from
+1.70141183E + 38 to + 1.93873588E~ 39, and the
Vic works to nine digits of accuracy. Try some
numbers outside this range and see whar the
Vic makes of them.

But how does the Vic expect you to define
variables? What is the syntax for describing a
variable? The computer only acts on one, twa
or three significant characters of the variable
name — although variables can be much
longer. The first 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 ___

PRINT CHR$(65)CHR%(66)
You get AB. Let us, introduce the ASCII 0 or
null character in the middle to see whart i
does. Type
PRINT CHR${B5ICHRS${0ICHR$(66)

The printout reads AB again — in other words
the ASCII null is completely ignored. So when
we define our variable names as A, T or X the
Vic stores AQ, I0, X0.

If you decide to use a second character this
<an be alphaberical or numeric — that is A
through to Z or 0 through to 9, so that AA,
A9, XA, X1 are all valid names.

Qur 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 79 tor real
1A% AA% Al% Z9% for integer
AS AAS A1S ZO% for string

Note that you can use, say, A, A% and A$ 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 zood
line:

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 § or

Savour Clive
Finnis’ recipe for
slimmer and faster
programming with this

VARIABLES: FIRST
COURSE ON A PLATE

find another variable name. What is wrong
with C.on its own? It will save you two bytes
in this instance alone.

In some cases it might be more convenient
10 use whole words as variable names instead
of just one or two characters. For example, if
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 memary 1o store it —
one byte for every character. So the difference
between using In and Interest is six bytes for
each time it is used.

Integer variables are quite literally a waste of
time and effort. As you will see later all
numeric variables — forget about strings for

| the moment — are srored as floating-point

numbers. Thus when we ask the Vic to
perform integer arithmetic as follows:
X%=Y%+2Z%

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 oceurs
in the program. Tails you lose, heads you
cannot win.

This does not apply ro 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

feontinued an next page)
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Address 4096—

Address 7679 —

BASIC

variables
arrays

+
o
A

"

free memory

String
data

Memory map. Variables are stored immediately following the end of the Basic program in
memory, and they are immediately followed by the arrays.

(cantinued from previous pagel.

command words or functions as variable
names — for example Cos, Sin, New, Print
would all be thrown our 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$ 15 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 TI3="000000".

S0 now you know something about real and
integer wvariables, but what is the string
variable that keeps popping up?

String wvariables are used to store not
numeric information, like real and integer
numbers, but any of the 256 ASCII characters
available on the Vie. 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 quotation
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 AS="*(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 Vie
Basic. Line 10 could have been written as
10A% = "(clear screeni”

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$="YOUR"

20 B$="COMPUTER"

30 Cs=A5+B3%

40 PRINTCS
produces the result

YOURCOMPUTER

C$ 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 bertter format to the result we can
amend line 30 to read:

30 C$=A$+CHRS$(32) + B$
»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 C$=A%+""+B%

Try different combinations yourself. Use
the cursor keys and colour characters inside
string variables and see whar 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 AS=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 burt 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 vears 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 acrual 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 rhese
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 toral of 63,535
addresses. Thus to ger 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 vou
work our 255+256x255 you get 63,535 —
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 437 48
End of arrays 49 50
End of strings 51 52
moving 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 each wvariable? 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. (continued on page 101)
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SinclairZXSpect

16Kor 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution

graphics...
From only

£1251

First, there was the world-beating
Sinclair ZX80. 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
Sinclairworld leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing.

Now there’s the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that's
unrivalled.

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have accesstoarange of 8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate datafiles.

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
isan 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.

RED

CAPS LOCK

EDIT

Ready to use today,
easy to expand tomorrow

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

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together representa
detailed course in BASIC programming.
Whether you're a beginner or a competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll guickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

There's no need to stop there. The
ZX Printer—available now- is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232 /network interface board.

M T
TRUE VIDED

Key features of the
Sinclair ZX Spectrum

@® Full colour—8 colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

@ Sound-BEEP command with variable
pitch and duration.

® Massive RAM-16K or 48K.

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

@ High-resolution — 256 dots
horizontally x 192 vertically, each
individually addressable for true high-
resolution graphics.

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

® Teletext-compatible —user software
can generate 40 characters perline
orothersettings.

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

® Sinclair 16K extended BASIC -
incorperating unigue ‘one-touch’
keyword entry, syntax check, and
report codes.
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ZX Spectrum software on
cassettes —available now

The Spectrum software library is
growing every day. Subjects include
games, education, and business/
household management. Flight
Simulation...Chess.. Planetoids. ..
History...Inventions.. VU-CALC. VU-3D
...ClubRecord Controller...there is
something for everyone. And they all
make full use of the Spectrum’s colour,
sound, and graphics capabilities. You'll
receive a detailed catalogue with your
Spectrum.

ZX Expansion Module

This module incorporates the three
functions of Microdrive controller, local
area network, and RS232 interface.
Connectit to your Spectrum and you can
control up to eight Microdrives,
communicate with other computers, and
drive a wide range of printers.

The potential is enormous, and the
module will be available in the early part
0f1983 for around £30.

Sinci=ir-

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

The ZX Printer-
available now

Designed exclusively for use with the
SinclairZX range of computers, the
printer offers ZX Spectrum owners the full
ASCll character set-including lower-case
characters and high-resolution graphics.

A special feature is COPY which
prints out exactly what is on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
perline and 9 lines per vertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
full instructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive-
coming soon

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

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

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

A remarkable breakthrough ata
remarkable price. The Microdrives will be
available in the early part of 1983 for
around £50.

How to order your ZX Spectrum

BY PHONE-Access, Barclaycard or
Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST —use the no-stamp
neaeded coupon below. You can pay by
cheque, postal order, Barclaycard,

Access or Trustcard.

EITHER WAY-please allow up to 28
days for delivery. And there's a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and we
have no doubt that yvou will be.

’_To: Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. Ord:|
Qty Item Code ItemPrice Total
£ £
Sinclair ZX Spectrum-16K RAMversion 100 125,00
Sinclair ZX Spectrum-48K RAM version 101 175.00
___ SinclairZX Printer 27 59.95
Printer paper (packof5rolls) 16 11.95
Postage and packing: orders under £100 28 295
orders over £100 29 495
Total £

Please tick if you require a VAT receipt_]
*l enclose a cheque/postal order payable to Sinclair Research Ltd for £
*Please charge to my Access/Barclaycard/Trustcard account no.

asapplicable
|Signature

PLEASE PRINT
|[Name: Mr/Mrs/Miss |

|Address | | | |
|| i
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|
|
|
]| *Please delete/complete [
|
I L]
l il
| [
‘ e

I |

L | |
B
[l

| oA Wi |
[ | S
! |
I |




Sinclair ZX Spectrum-technical data.

Dimensions

Width 233 mm
Depth 144 mm
Height 30 mm

CPU/ memaory

Z80A microprocessor running at 3.5 MHz.
16K-byte ROM containing BASIC interpreter and
operating system.

16H-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
wards obtained by single keys, plus 16 graphics
characters, 22 colour control codes, and 21 user-
definable graphics characters. All keys have auto
repeat.

Display

Memory-mapped display of 256 pixels x
192 pixels; plus one attributes byte percharacter
square, defining one of eight foreground colours,
one of eight background colours, normal or extra
brightness and flashing or steady. Screen border
colour also settable to one of eight colours. Will
drive a PAL UHF colour TV set, or black and white
set (which will give a scale of grey), on channel 36,

Sound

Internal loudspeaker can be operated over
maore 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 functions to
yield character at a given position, attribute ata
given position (colours, brightness and flash) and
whether a given pixel is set. Text may be written on
the screen on 24 lines of 32 characters. Text and
graphics may be fraely mixed.

Colours

Fereground and background colours, bright-
ness and flashing are set by BASIC IMK, PAPER,
BRIGHT and FLASH commands. OVER may also
be set, which performs an exclusive-or operation
to overwrite any printing or plotting that is already
onthe screen. INVERSE will give inverse video
printing. These six commands may be set globally
to coverall further PRINT, PLOT, DRAW or CIRCLE
commands, or locally within these commands to
coveronly 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 colour is set by a BORDER command, The
eight colours available are black, blue, red,

magenta, green, cyan, yellow and white. All eight
colours may be present onthe screen at once,
with some areas flashing and others steady, and
any area may be highlighted extra bright.

Screen .

The screen is divided into 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
pragram 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 line of up to 22 lines.

Mathematical operations and functions

Arithmetic operations of+, -, X, +, and raizse
to a power. Mathematical functions of sine,
cosine, tangent and theirinverses; natural logs
and exponeantials; sign function, absolute value
function, and integer function; square root
function, random number generator, and pi.

Numbers are stored as five bytes of floating
point binary — giving arange of+3 X 10" to
+7 #%10°® accurate to 9%z decimal digits.

Binary numbers may be entered directly with
theBIN function. =, > < >= <= and <I> may be
used to compare string or arithmetic values or
variables to yield 0 (false) or 1 (true). Logical
operators AND, OR and NOT yield boolean results
but will accept 0 (false) and any number (true).

User-definable functions are defined using
DEFFN, and called using FN. They may take up to
26 numeric and 26 string arguments, 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 orvalues may be compared with =, >, <,
e <= <2 o give boolean results. String func-
tions are VAL, VALE, STRS and LEN. CHRS and
CODE convert numbers to characters and vice
versa, using the ASCIl code.

A very powerful string slicing mechanism
exists, using the form a% (x TO v).

Variable names

Numeric = any string starting with a letter
(upper and lower case are not distinguished
betwean, and spaces are ignored).
String-AStoZ$,
FOR-MEXT loops - A-Z.
Mumeric arays - A-Z.
Stringarrays -ASto 2%,

Simple variables and arrays with the same
name are allowed and distinguished between.

Arrays

Arrays may be multi-dimensional, with sub-
seripts starting at 1. String arrays, technically
character arrays, may have their last subscript
omitted, vielding a string.

=sirci=ir-

ZX Spectrum

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

Expression evaluator

A full expression evaluatoris called during
program execution whanever an expression,
constant orvariable is encountered. This allows
the use of expressions as arguments to GOTO,
GOSUB, etc.

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

Cassette interface

The ZX Spectrum incorporates an advanced
cassette interface. Atone leaderis recorded
before the information to overcome the automatic
recording level fluctuations of some tape
recorders, and a Schmitt triggeris used to remove
noise on playback.

All saved information is started with a header
containing information astoits type, title, length
and address information. Program, screens,
blocks of memory, string and character arrays
may all be saved separately.

Programs, blocks of memaory and arrays
may be verified after saving to confirm successful
saving.

Programs and arrays may be merged from
tape to combine them with the existing contents
of memory. Where two line numbers ar variables
names coincide, the old one is overwritten,

Programs may be saved with aline number,
where execution will start immediately onloading.

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 ZBOA, and is used to interface to
the ZX Printer, the RS232 and NET interfaces and
the ZX Microdrives.

IM and QUT commands give the /0 port
equivalents of PEEK and POKE.

ZX81 compatibility

ZX81BASIC is essentially a subset of
ZX Spectrum BASIC, The differences are as
follows.

FAST and SLOW: the ZX Spectrum operates at
the speed of the ZX81 in FAST mode with the
steady display of SLOW mode, and does not
includethese commands.

SCROLL: the Z2X Spectrum scrolls automatic-
ally, asking the operator “scroll?” every time a
screenisfilled.

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

Character set: the ZX Spectrum uses the
ASCIl character set, as opposed to the ZX81
non-standard set.

Z£X81 programs may be typedinto the
ZX Spectrum with very little change, but may
of course now be considerably improved. The
ZX Spectrumisfully compatible with the
ZX Printer, which can now print out afull upperand
lower case character set, and the high resclution
graphics; using LLIST, LPRINT and COPY.

ZXB1 software cassettes and the ZX 16K RAM
packwill not operate with the ZX Spectrum.




Program 1. The variable lister.

63000 PRINT"D" :Z8=PEEK(45)+256HPEEK (46)
63001 29=0: IFZR>=PEEK(47)+256KPEEK (48) THENEND

63002 IFPEEK(28)>127THENPRINTCHRS (PEEK(ZR)-128); : 29=37 : B0T063804
63083 PRINTCHR$(PEEK(28));
63004 Z8=28+1: IFPEEK(Z8)C128THENPRINTCHRS (PEEK(Z8) ) ; :00T063006
63005 PRINTCHR$(PEEK(Z8)-128); ' IF29=BTHENZ9=36

63006 PRINTCHR$(29), :28=28+6:60T063081

fcontinued from page 96/

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 C5.

10A=1:B=10:C$="C"

Program | is a utility which will list all the
variables’ names used in a Basic program. It
uses two variables itself, Z8 and Z9, and takes
up abour 230 bytes.

Line 63000 clears the screen and sets Z8 to
the address of the start of variables.

Line 63001 sets 9 to zero. Thus if we
subsequently

PRINTCHR$(Z9)
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, subtracts 128 to give us a printable
character in the range A to Z. Z9 is then set to
37 which means a subsequent

PRINTCHR%(Z9)
will give a % character — that is, we have
detected an integer wariable 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 sers 29 1o 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(5) or 37(%), and then increments Z8 by 6 to
pick up the first character of the next variable
name. The program then loops back to line
63001 to continue the process.

How do you use this utility? 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 storage 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 left off your list.

Now how do we get the utility into memory?
Well, one way is to Load your main program
from cassetre and then to type in the utility
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 1o merge or
append programs — but this 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 inte 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

Lype
5EEN1,1,1,”VARIABLES(AEC]]}“:CMD1'.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 o Open the
cassette for a Write operation; ser 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 Rerurn. Press Play on tape and the

cassette will search for rthe file, finally
reporting:

FOUND VARIABLES [ASCII) y
Clear the screen and type exactly three cursor
downs so that you are now on line four. Type
?”(home)’: POKE198,1: POKEG31, 13:POKET53, 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 you now List you will find the utility
tucked on to the end of your Basic program
and you can Run and Goto 63000 as
previously described.

This merging technique is also very useful
for adding your 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,
Unfortunarely it is sometimes difficult to do
both at once. If you are trying to save space,
use single characters for variable names and
minimise the number of variables that you
use. Remember each new variable needs seven
bytes in the variable storage area, and that
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 wvariable storage
area as and when it encounters them in the
Basic program? Every time the Basic
interpreter encounters a variable, it jumps to
the variable storage area and sequentially scans
along until 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 (o
snsure 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 Spectrum, The VIC-20, The Jupiter Ace and the ZX-81

The Fox Spectrum Upgrade Kit (for issue
2 machines only] takes your machine to
48K, no soldering required and full in-
structions supplied. F

Unbeatable value at £24.00

Spectrum Keyboard — A. 42 key full
travel keyboard which ZX printed circuit
board simply screws into.

(No soldering required)

Ezg- 95 + E2.50 PEP,

Improve your New Sounds Or let your
games with for your Spectrum do
the Spectrum  Spectrum the talking
Joystick. with the Mew with the
Professionally  programm- Chatterbox
built from able sound phonetic
strong nylon  generator. synthesis,
and steel. unlimited
A must for £1 9. 95 vocabulary
all games + Sllp PEF. complete
lovars., " with
ONLY ﬁ:‘e:“:rﬁ?;rfc.:e speaker/-

exis\:in amplifier and
£25. 0‘0 20Un dsgwith housed in a
+ EL.00 P&P. ascnd smart black

: box. Also for

expansion for X :

only £6.95 + % 4

50p P&EP. Both at

ancl, P&;’.

New from FOX the 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 pack.
Simply plugs into

rear expansion port

no re-addressing of
existing basic programs
needed only

9.95 st per.

Let your VIC 20 talk to you with the New
Chatterbox speech synthesizer with an
infinite vocabulary of spoken words.

Fully programmable and simply plugs into
VIC or Maotherboard. Includes a series of
software routine in Eprom to facilitate the

RrOgRENg: £57.00 /... ez
Coming shortly from FOX

THE TANDEM

THE PACER
Expa_ndable ex- Unigquely expand-
pansion system, able 16K RAM
gives 4 expansion pack for the
slots for VIC 20 Jupiter Ace.

cartridges. Custom

Similar concept to

designed case, ZX Panda. For
plugs directly into more power to
computer. Further Faster Forth you
expanded by using need a Pacer.
Tandem system 16K expandable
ROM socket. No RAM £29.95
extra power supply 16K Module £19.95
needed. £33 00 incl.

Improve your Memory

with the ZX Panda. The
uniquely expandable 16K RAM
pack. Simply expanded to

32K by insertion of a

plug in module, Specially
designed to eliminate wabble,
and complete with LED power indication
16K expandable RAM pack £24.50 inct. per
16K expansion module £19.95 jnet, PER.
or 32K complete far £40.00 ines. PoP.

or go for the Big Big pack 64K only £50.00

£XB1 Keyboard (identical to Spectrum
kevboard opposite again with ZX81 PCB
fitting inside, again without soldering. A

great buy atonly £og L | e,

ZX81 Keyboard No 2.

Alternatively, go for the stylish and effic-
ient, pushbutton, precision moulded [ABS
as per your ZX81) 3 coloured keyboard at
an incredibly low price of

Unit adheres direct to ZX key- E']O 00
board. No soldering required.  incl. P&#.
Coming Shortly Send now to FOX
The Spectrum Electronics 141 Abbey
Echo. Volume and Road, Popley 4. Basing-
tane control. Load  stoke, Hants Catalogue
and Save without available. Send SAE.

switching leads. All products guaranteed
Looks . 1 yr. Overseas cust-
sounds goocgood omers add a further

£1.50 P&P to all items.
Delivery 10-14 days.

£23.50 =2-

Y ONROLLS OR SHEETS
Y& IDEAL FOR USE IN TYPEWRITERS

* CAN BE PRINTED WITH CLUB OR
COMPANY LOGO OR SYMBOL

Self Adhesive
Cassette Labels

Y ABOON TO SOFTWARE PRODUCERS

|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 SHEETS CASSETTE LABELS ON ROLLS
(15 Labeis per sheet) {Complate with tractor feed parforations
1o allow use in most computer printers)
100 Labels £3.50 Square or round ended centre hole
200 Labels £6.00 Minimum arder 500 labels
300 Labels £8.25 500 Labels £11.00
400 Labels  £10.00 1000 Labels £20.00
500 Labels  £12.00 2000 Labels £35.00

IWHAT CAN I DO WITH 16K? £4.95

All 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
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Smeed-Dean Centre
Eurolink Ind. Estate

Sittingbourne (0795) 28425 (24 Hrs. )

Unit A4

Sittingbourne
Kent ME10 3RN

The two best program books for the Sinclair ZX81.
Available from your bookshop, or

V&H COMPUTEER SERVICES
182c Kingston Road, Staines, Middx.
Tel: Staines 58041

BUSINESS USERS PLEASE NOTE: OUR PAYROLL
PROGRAM IS NOW AVAILABLE FOR: ZX81, SPECTRUM,
PET, BBC, KONTRON AND SOON DRAGON PLEASE
WRITE FOR DETAILS OR SEND £2.00 FOR
COMPREHENSIVE MANUAL (SINCLAIR VERSIONS ONLY)




Darryl Mattocks'
new guide to 6502
code will help you
to write fast

games for the
Vic-20, Atom,
Oric and BBC
Micro.

THIS ARTICLE is aimed at those of vou 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 to 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 — execute 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 segment of
machine code.

MALCHINE
LODE

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 variables in machine code we have
registers. A register is similar to a variable in
Basic — that 1s, 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
X X register
Y Y register

SP (or 5) Stack pointer
S lor P} 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 offsetr. The Y
register is used mainly as a variable or offser.
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,
etc.

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 (0) + PEEK (1)
In machine-code this looks like this:

Op-
code Operand Mnemonic Comment
18 CLC  Clear the carry bit
Ab 00 LDA O Load the
Accumulator from
4 byte O
65 01 ADC 1 Add contents of
byte 1
85 02 STA 2 Store the Accumu-
lator in byte 2
60 RTS Return to Basic

feontinued on page 107)
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For the best hardware,
the best software.

The BBC Microcomputer system 15
generallv regarded to be the best micro in its
pn-:,e range you can lay your hands on. So, if
you're thinking of buying one or already own
one, you'll want to know about the software thats
been specially designed for it.

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

Further education for everyone.

Creative Graphics,which includes the book
“Creative Graphics on the BBC Microcomputer’
(price £1745), provides 36 programs on cassette
producmg a spectacular range of pictures and
patterns in full colour, including animated
pictures, recursively-defined curves and three
dimensional shapes.

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

Creative Graphics

for the BEC Microcomputer Models Aand B

Word Sequencing

for the BEBC Microcompurier Models Aand B

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

Learn more languages.
LISP (price £24.35) is the fundamental
language of artificial intelligence research.

FORTH

for the BEC Microcomputer Modei B

LISP

for the BEC Microcomputer Models AandB
Tt

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 LISPE, as well as some
fascinating applications.

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

Mind-boggling games.
Philosopher’s Quest (price
£9.95) is an advanced adventure
in which you tell the computer
what you want to do and it




Phllosopher's
Quest

fer the BBC Microcomputes Maodel B

Snapper

T thees BB Microcoamputer Maodel B

Beaoeeas i SHO050 D

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

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

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

and dodging convoys of deadly fizzers.

Increase your business acamen.

Desk Diary (price £9.95) is an indispens-
able program that can hold a file of several
hundred names, addresses and telephone
numbers.

And View, a program that enables your
machine, together with a printer, to operate as a
fully operational word processor.(The programis
in ROM, but can easily be fitted to most BBC

Micros by your local dealer) You can find out

more by sending for our
free catalogue.

Rocket Raid

for ths BEC Microcomputer Maodel B

How to get
Acornsoft programs.

If you're a credit
card holder and would
like to buy cassettes of
the programs shown in
this advertisement, or
if you would like to
know the address of
your nearest '-.Lm,i(lst,Juc-,l phone 01-200 0200.

Alternatively, you can buy the cassettes
directly by sending off
the order form below to:
Acornsoft, c¢/o Vector
Marketing, Denington

Estate “ellmgbm -ough,
Northants NN8 ZRL
Also use this form if you
would like to receive
the current free
Acornsoft catalogue.

Please allow 28
days for delivery.

Desk Diary

Foowr Ve BB Mbicrcecaannptesr Madadels A anad B

To: Acornsoft, c/o Vector Marketing, Denington Estate,
ﬁellmgimruugh Northants NN8 2R1..

Please send me the following:— (Code
Acornsoft
PROCHAM PRICE  QUANTITY | TOTAL use only)
Creative Graphics  £1745 SBXOL/SBDOL)
“:v:_)fd Sequencing EILM) ~ (SBEOG)
LISP £21.35 {(SBLOZ/SED0T)
FORTH £24.35 | SBLON/SBINE)
Philosphers Quest £9.95 Lk {SBGO1)
Snapper e E995 (SBGDAY
Rocket Raid £9.95 (SBGO3)
Desk Thary £9.95 (SBEOT)

TOTAL

I enclose PO/cheque payable to Ac nrneoh Ltd. Or charge
my credit card.

Card Number iE =y
Amexd Diners/ Visa/Access (Del ele)

Please send me the Acornsoft brochure. O
Name

Address

_ Postcode.

Signature Y3
i Registered Mo, 1524763 VAT No. 215 8123 85

ACORNSSFT




Toight On Your VIC

GREAT
GAMTS!S

S
CONVERT YOUR VICINTO AN ARCADE RESCUE A VIC PRINCESS
MACHINE A multi-part adventure for the standard VIC 20!
Amazing arcade action for the standard VIC 20 All you have todois find the castle, defeat

with 5 new exciting games from Clifford the dragon, find your way through the
Ramshaw: ALIEN BLITZ® INVADERS? GROUND labyrinth, kill the wizard and rescue the
ATTACK, STORM and SPACE ROCKS* (games Princess. And that’s not half of it! THE WIZARD
marked * contain machine code). You must & THE PRINCESS cassette only £5.95.

have the VIC GAMES PACK cassette-only $5.95.

IS THERE LIFE AFTER THE ALIEN OVERUN? HOP YOUR WAY 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 collections of BASIC programs. Each cassette £5.95.
Only £6.95.

] Orders to: 131 Trafalgar Road, Correspondence to: Glebe Cottage, Trade enquiries B
s MELBOURNE HOUSE PUBLISHERS ¢ ccnwich LondonSE10 Station Road, Cheddington, weicome. “
[ Please send me your free catalogue. Letghtor HLCERar dBEDGELLZ78A
B pieasesendme: ZX81 Cassettes =
B Books ] Machine Language Made Simple 16K SPECTRUM EBK SPECTRUM u
B SPECTRUM for the ZX80 & ZX81 £8.95 [ Over TheSpectrumNo.1  £5.95 [ Penetrator £6.95 B
@ | Understanding Your Spectrum £7.95 LI Not 30 Programs £495 [ OverTheSpectrumNo.2 £595 [ TheHobbit £1495 g
[] Spectrum Machine Language [l Understanding Your [] Over TheSpectrumMo.3 £595 STANDARDVIC 20 =
B ror Theahsolute Beginner £6.95 _ ZXB1ROM £8.95 [ Programs from Spectrum T VICInnovative Cassetted  £5.95
B (| over The Specirum 695 [l ggumplem Sinclair Basic s 15 MachineLanguage Book  £5.95 [ viCinnovativeCassette? £5.95 H
@ O TheComplete Spectrum ROM ae w’:‘gﬂum anaat e E;:SB DRAGON 32 Ol viCinnovativeCassette3 £5.95 g
B e wareManual oo (I CompietesSinciair Zx81 Rom DEnter The Dragen B A
R pectru a anual £5.95 Disassembly Part A & B £9.95 Super Cassette A £5.85 [ al e Princess : -
Y Enter The Dragon
st oragon £5.95 5;25;:;“ Outsofthe 2x81  £5.95 DgIL Rl Ry £5.95 Allpricesinciude VAT whereapplicable
: 1 ViC Innovative Computing £6.95 £ 80 :
@ AllMelbourne House cassette software Is unconditionally guaranteed against maifunction. m Please add 80p for postandpack £ =~ B
= Access orders can be telephoned through on our 24-hour ansafone (01) 858 7397. TOTAL £. ™
B enclose my cheque/money order for £ et ]
: Please debit my Access card No. - Expirydare: ___ lgranee . :
B Name _ Address —
= Postcode

-
e e by B s —
IEEEN SN SN FESESESESESESESEFENSEEENEEEEENEEENENENEENEEDEEEENE s

MELBOURNE HOUSE PUBLISHERS

_|

=



feantinued 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.

S0 now we have our mackincgHss hrogram
in the form of op-codes and ope -ands;where
can. we put this little maste e On the
Vic-20, it is best placed iy 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 thart 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 plare
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 subroutine call is made, it
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 what you get out at some later
date.

The status register — SR — is better
considered as a group of eight bits rather than
just one byte. It conrains seven flags and one
unused bit. They appear as —

Bitnumber 7 6 5 4 3 2 1 0

Symbol NV —B DI ZL

Bit 7 is the sign bit. It is set whenever a
result from Add instruction is a negative
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.

Op-code Operand Mnemonic Operand’ Basic equivalent
A 03 LDA# 03 A =03
a5 05 STA 05 Pake 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. Bir 2 is
the interrupt flag, when set, it will prevent any
interrupts.

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 ger the following branches:

Branch Statusregister
BCC — if carry clear C=0
BCS — if carry set C=1
BEG — ifequalto0 Z=1
BMI — if minus (negative) N=1
BMNE — if not equal to O 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 — PG, or two-byte register which
contains the address of the 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 Mnemaonics

AZ 00 LDX # 0
A9 20 LDA # 520
9D* 00* 1E* STA $1E00, X
aD* 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 DS : IF D$ =
“FINISHED" *; END

40 D1$ = LEFT § (D$,1} : D2% = RIGHT
$ {D%,1) : REM CONVERT
HEXADECIMAL

50 V = (ASC (D1$) - 48 + ((ASC (D13}
>64) 7)) *16 :

B0 V = V + (ASC (D2$) - 48 + (IASC
(D25)>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:GOTO30: 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.

“EY THEN PRINT

Figure 2.

The Basic equivalent of this program would
look like this:
10 X = 256
20 A = 32
30 Poke 7680 + X, A
40 Poke 7936 + X, A
B0 X = X-1
IF X <> 0 Then 30
70 END

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 two’s complement. The
resultant sum looks like this:

89
00001001
11110110
11110110
1+

11110111

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 |=0 TO 512 : POKE 7680+ |,160 : 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,A8,20,8D,00,1E,9D,00,1F,CA,

D0,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.

Il

Op-code Operand Mnemonic
A9 OF LDA # OF
8D 0OE 20 STA 90DE
A2 EE: LDX# FF
AD 00 LDY #00
CA*® DEX

8E* 0A* 90" STx 9004
8C* 0B*® 90" STY 900B
cB* INY

FO* F& BEQ F&

60 RTS

The Basic equivalent looks like this:

10 A=15

20 POKE 36878 A

30 X =255

40 ¥ =0

50 X =X-1

60 POKE 36874 X

70 POKE 36875,X

80 Y=Y+1

90 IF ¥ =0 OR Y =256 THEN 50
100 END

‘The F6 in the branch-if-equal-to-0 command
is obtained by the same process as was used (o
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 birt fast, so until next rime, can you think
of a machine-code routine to slow it down? [l
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| NEWNES PROGRAMMING BOOKS

FORTRAN, FORTH, assembly language etc.

PROGRAMMING LANGUAGES FOR
MICROS

Garry Marshall BSc, PhD, MIEE

Principal Lecturer, The Polytechnic of North London

® Sample programs for each language e Useful to 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 plc

= |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 derive additional en-
joyment from running the programs listed in the text.

0408012242 128 pages

A series of programming books spemally 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,

PASCAL FOR MICROS

Mike James BSc, Grad IMA, MACSFSS
Senior Lecturer, Teeside Polytecknic

e Specially written for the first time user of Pascal. ® Sets 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 book.

0408012498 176 pages
ALSO OF INTEREST...

6502 MACHINE CODE FOR BEGINNERS

A P Stephenson

The author of several books and a regular contributor to the
microcomputer press has here produced a very readable
and lively intreduction to 8502 Machine Code for Begin-
ners. Specially written for owners of 8502 based microcom-
puters, BBC Micro, Acorn Atom, Pet, Apple ete.

0408013117 160 pages £5.95

ewnes Technical Books
Borough Green,Sevenoaks,Kent TN15 8PH

ORDER NOW from your local Bookseller

A catalogue giving details of all our computer titles is available from
Newnes Technical Books — animprint of Butterworth & Co
(Publishers) Lid, Borough Green, Sevenoaks, Kent TN15 8PH

JAYSOFT
Business and leisure

software for home
compu ters.

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,

Asimple user friendly
program structured to maximise
storage space. With at least 9
headings, it will document up to
80 records on 16K, 240 on 4BK.
Available for ZX81, SPECTRUM,
soonon DRAGON 32. £4.985.

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.
Awailable now for ZX81, soon for
48K SPECTRUM & DRAGON

=" 30.£7.95 (16K) £8.95 (48K)
(Trade in 16K for 48K £4.45))

We will endeavour to send you the tape by return post.

JAYSOFT, 6 Wentworth Drive, Bishop’sStortford, Herts.
Please send ter turther information.
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REGISTERFED REFERBAL CEMNTRE
FOR THE BBC PROJECT
FOR

BEEBUG ==
BBC MICRO

p

INDEPENDENT NATIONAL USER
GROUP FOR THE BBC MICRO

MEMBERSHIP NOW EXCEEDS 14,000

14,000 MEMBERS CANT BE WRONG — BEEBUG PROVIDES THE BEST SURPORT
FOR THE BBC MICRO. BEEBUG MAGAZINE — NOW 56 PAGES INCLUDING NEW
PRODUCT GUIDE SUPLEMENT — DEVOTED EXCLUSIVELY TO THE BBC MICROL
Programs = Hints & Tips — Major Articles — Naws — Reviews — Commentary.
PLUS members discount scheme with National Reiaders. PLUS mambsas Software
Library. — & growing rengs of saftware from sround £3.50 por cassette. 10 Magarines o
yoar. Fist Bssue Aprl 1362, Roprints of all issues avallable 1o members.
October Issus. Progrsm Festures @ Alisn Attack, Calondar Genorator, Uinkon Jeck, and
Momory Display Lhility. Flus orticles gn Dobugging, Improving Key Datection. Acom
Press Fedesss on 0.5, 1.2 and lssus Wl Basic, The Tube and Second Procassor Optians. o
Mew Saorea for Less Expersanced Lisers and Softwarn Reviews.

Decl Jan Issus, Progrem Festures: Space City [invader type game), Breakous, Amist
||.-_|-\mne\ painting programl, Rescue (minculously retrieves program aftar Bad Losding
o "Bad Program Mezssge) and Pack — a program to compact basic programs and dac
sysiom revew. Software reviews = including Wosdwise, Book v, sdding
Joysticks, interface 1o Model A, How to a!a-uss ho wideo contreller chips and ideas for
the neweomer, plus a new crop of hints 8nd &

Gabruary lssus: Program Faatures: EEEBMAIE = [Find yousr way throwgh the random
maze, guided by 30 views from inside the maze — an axcellent game. FIVE-DICE — A
Bask ifmplamantation of YAHTZEE (R), a nowel dice game. Also 8 fisting of WINDY
FIELD — a creation from Acomsoft, SPIROPLOT scréan doodler, -&nd & complets
mamony display program in a usar key. Plus Machine Code Scresn Dumps for the Epsan
ard Seicesha Printers; articles on USING FILES, IDEAS ON ANIMATION Ilhﬂuﬂﬂn L]
Rotting Cube program] an introduction 1o the use of Procedures. & Survey of Bocks an
the BHC Micro, and a Pwndup of Disc Systern Hants, PLUS & vlﬁil'(<>1 HlNTS TIPS
AND INFO, including a single VDU commard to parform a SIDEWAYS SCROLL. WiN
A COLOUR MONITOR, WORDWISE WORD PROCESSORS AND ACORNSOFT
GRAPHICS BOOKS IN OUR THIAD SOFTWARE COMPETITION

MEMEBEERS SOFTWARE LIBRARY =

Qttors members a growing rangs of software frpen £3.50 por cassatte.

1. Starfire (32K}, 2. Moonlands {16K), 30 Naughu and Crosses {32K7. 3. shaps Match
18;0 dindbander {16K]. 4, magic Eel (32K7. B. Cylon Artack [X2K). 6, Astio-Tracker

1_|||||u¢., 1. Disassembler (16K). Redefine (16K}, Mini [t!l. Ed {3TK}.

Applications: 1. Saperplot (32K). 2. Mas erﬁ]: (3 ZX

13%% disesunt o members on the excellent wardwise motd procesiing package — This
represents & saving of over £5.00.

STOP PRESS
BEEAUG has nagociated s deal with ACORN over the new 1.2 OPERATING
SYSTEM AOM. BEEBUG mambars ars offersd the ROM at sround half-price.
Sen BEEBUG Fab issun for details.

Send £1.00 & SAE for Sample.

Mambership: UK 540 for six months
9.50 for ona year

Ovorseas ono year only:

Europa £16.00 Middle East £13.00

Maka chagque to BEEBUG
and send to:

BEEBUG Dopt 4
374 Wandsworth Rd.’

Americas & Africa £22,000
Othar Countries £23.00

London SWE 4TE
Editorial Material to PO Box 50,
St Albans, Herts, ALT 1AR
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n%phack?

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

holding you back.

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

The 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
Spectrum Hardware Manual

An essential aid for every Spectrum user, giving an easy to

follow explanation of how this sophisticated micro computer

really works, written by Adrian Dickens.

Backed up with a complete rundown on each component’s

function and full circuit diagrams, the book reveals many

features of the Spectrum system not mentioned in the Sinclair

Manual.

The book also includes practical hardware projects and tips

enabling you to take full advantage of the system's hardware

potential. £5.95

£7.95

Understanding Your Spectrum
A complete overview of Spactrum
soltware systems explaining both BASIC
and machine language programming.

Over the Spectrum
30 exciting programs and games
totest you and your Spectrum
plus many pragramming hints
andtipstoo, E6.95

ﬂecirum Machine Language For
e Absolute Beginner
Everything the first time user neads
ta know about Spactrum Machine
language. £6.95

| Orders to: 131 Trafalgar Road, Correspondence to: Glebe Cottage, Tradeenguiries W
5 MELBOURNE HOUSE PUBLISHERS  Qrdersto:is1mataigars e aietn o
@ | Pleasesend me your freecatalogue. ghton Biazard, BEDS LUZ 7NA &
Please send me: ZX81 Cassettes

B Books [1 Machinela ua%e Made Simple 16K SPECTRUM 48K SPECTRUM &
B SPECTRUM __ forthezxso&zx31 £8.95 [ OverTheSpectrumMo.1 £595 LI Penetrator £695 H
B () Understanding Your Spectrum £7.95 L NotOnly 30 Progrrams £4.95 [ OverTheSpectrumMo.2 £595 L[l TheHobbit £1495 o
@m || SpectrumMachineLanguage 1 Understanding Your [] Over TheSpectrumiho.3 £595 STANDARDVIC 20

For The Absolute Beginner £6.95 _ IXB1ROM £895 O rams from Spectrum O ViCInnovativeCassette1 £595 B
B O Mecompietsspecerumpom oo _Guse o cmes ppacomss o O Qykhnovmvecisin: 5 B

] 2 : ViCinnovative Cassette :
m _ Disassembly £995 C Egﬁ%ﬁ;’gﬁ_&?;ﬁ?z%ﬁ gom = >°°  DEnter The Dragon 0 VIC Games Pack £5.95 :
= O S:eégumﬂardwaremanual £5.95 o Disassembly Part A& B £9.95 SuperCassette A £5.95 ] The Wizard & The Princess £595 =
DR N | O Enter The Dragon
B - enter TheDra gon £5.95 aifgs;ﬂm s GTRG,ZHEE £393 SupercCassetteB £5.95 Allprices include VAT where applicable g
: C ViCInnovative Computing * £6.95 £ 80 :
@ " Melbourne House cassette software Is unconditionally guaranteed against malfunction. B Please add 80p forpostandpack £ SV s
@ Accessorders can be telephoned through on our 24-hour ansafone (01) 8587397, TOTAL £ =
B 1enclose my cheque/money order for £ ]
: Please debit my Accesscard No. Expiry date Signature :
B Name = - — Address
[ | Postcode ______ ¥4
SN EEEEEFEEESEEEEEESENEEEESESEEEENEEEEEEEEEEEEEEEEEER
AT
e | B

MELBOURNE HOUSE PUBLISHERS

<
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48K SPECTRUM

Super
Spy

An exciting espionage adventure
inwhich yvou follow the villain's trail
through complex puzzles, coded messages
and 3-D mazes. With different solutions every
game Super Spy will keep you entertained for
weeks| Full “save’ routine. £6.50

48K SPECTRUM
Everest Ascent

Stake your claim to the Top of the World in this gripping vertical adventure
In which you aim to conguer the 29, 141" summit of the world's highest
peak.

Struggle from base camp o base camp in defiance of all the obstacles
which man and nature can throw at you! Survive intense cold as you
watch out for avalanches, thin ice and, of course, abominable snowmen!
Cope with wayward Sherpas and cross bottomless crevasses but
remember to watch your oxygen supplyl A game of skill, cunning, bravery
and daring for those with a head for heightsl £6.50.

48K SPECTRUM
Transylvanian Tower

A spine-chilling adventure with spectacular 3-D graphics.
Can you rid the world of Count Dracuia before he
introduces you to the dark world of the living dead? Horror
film addicts will know most of the moves, but we've also
added a few of our ownl Can you discover the mystery of
the turret and escape with its treasures?

Enter via the dungeons and work your way up to the ter-
rifying tapl Find objects 1o help you whilst exploring the
500 rooms — all in exciting 3-D detail - but watch out for the
bats.

Give your Spectrumn a bite of the action now!

Includes full save routine for use during the daylight
hoursl  E6.50 :

MNow 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 ammunition . . .

fearlessly battle your way up the ranks . . . and finally achieve
promotion to First Sea Lord, but beware . . . it won't be easyl
Encounter and engage enemy fieets . . . survive sunstroke,
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.
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48K SPECTRUM

Ship of the Line

48K version features the chance to send out boarding parties, (o build up
prize money, o take intelligence tests and to bribe your way up the

admiralty ladderl 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 * Seafaring Adventure * Jackpat * OXO * Financial
Mode! * Ski Run * General Knowledge Quiz * Copycat

Too many programs to desribe for only £5.00
Ideal as a ZXB1 Starter Pack!

48K SPECTRUM

Muliti Functien Cash Controller

If you want to make your machine waork for you, this is an ideal
program. ..

Cash Contraller 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 cwn secret
password which you personally choose. Once you've allocated
budget headings, any transactions you put through the Bank
Account will automatically be taken into account on your
budgets.

Using a Sinclair printer, hard copy statements can be
produced running from any date to any date; much
more versatile than your regular bank statement! This
program has been carefully crash-proofed to
prevent a minor error from scrambling the existing
data, and comes 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
First Class Post.



SPECTRUM

ANIMATION

THE PROVISION of colour, sound and user-
definable high-resolution graphics on the
Sinclair Spectrum encourages many people to
try writing arcade-style games for their
computer. Such programs require fast-acrion,
flicker-free graphics if they are to be success-

Blast off into a new
fast-action, flicker-
free universe with
Robert Newman'’s
smooth-animation
machine-code
routines.

full and excitingly implemented on Spectrums.

The usual method of producing the illusion
of movement involves first printing an object
at one position; and then erasing it and
printing one character position further along
the screen. This method is certainly fast

16K AND 48K

First data byte for each line.
L

Second byte.
1

Figure 1.

Figure 2.

enough when used in Basic programs on the
Spectrum if only one or two graphics
characters require animation, but the move-
ment has a jerky appearance, because the
smallest distance that a character can be
moved is one print position. There are only 32
positions across the screen, or 22 from top to
bottom.

Another disadvantage of Basic is that the
action slows down noticeably when several
characters are required to mowve, 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 to 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
this computer.

For this reason I have written a machine-
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 page)
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Listing 5.
i EX Ult:fleU|Ed indvaders
2 H R Hewaan ADE=
3 REM 4BH YEFSIiDn
&+ /B - e o
o CLERAR 65154
il P ER 7: BDRDER 7: CLS
F=1- ip@d STER -

7@ REM kra%i*i*iif*pn;;;;f***;
102 PGH' ES1562,14: PUKE BS164, 1

1198 FOR x=0 TD ie® STEP 3:
NE 208 ; N'xT bt
128 FOR xoi00 TOD @ STEP -2: GO

SUE 2a8: REXT =
130 POKE 55160, &
§4ﬂ PORKE 55162, 148:

iS58 PODHKE 65164,

160 RANDOHIZE (SR 85171

17® RETURMN

ig8e REH EFXFERAREEIEITE L

20 POKE BS1E% ,y, POKE &F
FPOME BE5168%.

220 GO SUD 308

2EF@ FPOKE 65161 ,y-9:

=

248 POME 651685 .4
258 G0 SUB 300
RETURM

FOKE 65161
POKE £5163,

POKE E5163.

278 REH **i*}l***i!ﬁi*iiii**iii
328 FDR C=8 TO &; HI 1118
=1a KE ES16Q, CF28 4.

32a RHNDGHIZE HSH 551?1

4@ HETUHN
S50 BEH 330332 ¢S ErEiiiiniliisiaes

fcontinued from previous page)

desired and printed by a single eall to the
routine. In addition, the graphics can be
located at any position on the 256 % 176 high-
resolution screen, and can therefore be made
to move by as little as one point at a time. This

Listing 1. Machine-code dump.

2 175 B B8 1 1

0 (8] 4] o} o] 221
42 178 S22 221 35 a4z
123 92 221 74 i 27
205 =5 20T 55 205 35
22 0 25 S S G
0 221 ST 1 221 125
3 245 39T 22 i S
=221 119 & 205 170 34
2245 G R i b S e i
g7 2F0 7 &0 e U i)
g 213 229 205 219 11
Z25 209 Z21 20E 4 70
32 o 1 (8] 0 24
= 255 FO 35 8 255
221 54 b =} 221 54
10 < 1245 221 535 ré

40 ? 7 2L S 10
=221 S5 7 T2 247 203
33 20T 16 23 221 5%
10 221 53 & S2 L
221 5= 10 40 & T
221 53 10 32 290" 112
193 2410 5 &1 32 155
e e [ Q 22 10
221 2035 4 70 40 4
L 1) 78 250 2210 5%
B 32 204 RZ1 oS3 10
40 & 7 221 =23 10
32 250 119 35 215 229
245 205 219 11 241 225
25 231 T4 8 & 2P
=54 i 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 RAMrtop
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

feontinued on page 115)

Listing 3. Disassembled machine-code.
ORG 65160
XFOS DEFB 2
YFOS DEFE 175
WIDTH DEFE 8
HT DEFE 8
MODE DEFEB 1
UDECH DEFE 1
DEFEB O
DEFR ©
DEFE ©
DEFEB O
DEFE ©
START LD LG 237Z0)
INC IX
LD HL, (23&675)
LD E, (IX+5)
DEESSE
5LAa E
SLa E
54 E
D D, 0
ADD HL,.DE
EX HL., DE
LD  C, (IX+O)
L.D B, (IX+1)
LD A, (IX+3)
LIMNE FUSH AF
FUSH BC
LD A, (IX+2)
LD (IX+b),A
CALL 22AAH
LD CIX+7) A
INC (IX+7)
1 o I
AND 7

INC A
LD (IX+8),A
FUSH DE
FUSH HL
CALL ORDBH
FOP  HL
FOF DE
BIT 0y CTX+4)
JR NZ,5
LD BC,0O
JR LN
EX HL,DE
LD BydHL)
INC HL
B0 E, tHE)
EX HL,DE

49 T I (I1X+9),8

L1 LD (IX+10),9
LD 5 tHE
DEC (IX+7)
IR Z,L3

L2 RLCA
DEC (IX+10)
DEC (IX+7)
JR NZ.L2

L3 sLa C
RL B
RLA
DEC (IX+10)
DEC (IX+&)
JR  NZ,L7
DEC (IX+10)
GRap Tl E

LS RLCA
DEC (IX+10)
JR  NZ,LS

Lé LD (HL) , A
FOF BC
FOP AF
DEC E
DEC A
JR MNZ,LINE
RET
L7 DEC  (IX+9)
JR  NZ,L4
BIT O, (IX+4)
Ik o Z.L4
EX  HL,DE
INC HL
BBy (HED
=X  HL,DE
L4 EC (IX+8)
B NEZ.LZ
EC  (IX+10)
IR el
L9 RLCA
DEC (IX+10)
JE NZL9
JR  NZ,L3
LS LD (HL) , A
INC HL
PUSH DE
FUSH HL
FUSH @AF
CcalLl OBDEH
FOF AF
FOF  HL
POF DE
LD (I1X+8),8
LD L2
] =2 e
: END
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48K SPECTRUM

STOP STRUGGLING TO WRITE YOUR OWN BANKING
PROGRAM — OURS GIVES YOU ALL OF THE
FEATURES YOU REQUIRE!

THE PERSONAL FINANCE SYSTEM IS5 A
PROFESSIONALLY WRITTEN, MENU-DRIVEN SYSTEM
FOR THE MAINTENANCE OF YOUR CURRENT
ACCOUNT.

FEATURES:

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.

System status screen.

Multiple bank accounts handled.

Full after-sales service.

VERIFIED CASSETTE AND FULL USER
DOCUMENTATION FOR ONLY £4.95
FROM

L A S

* %ok %

FOREST SOFTWARE, 45 SOUTHWOLD,
BRACKNELL, BERKSHIRE RG12 4XY

1 1% W\

EXPLORING SPECTRUM BASIC
Complements the Sinclair manual by
explanations of BASIC programming -
technigques supported by over 50 full games i
& serious programs. 191 pages. £4.95

THE EXPLORERS GUIDE TO THE ZX81
The book for the ZX81 enthusiast. 152 pages
of games, application and utility programs plus
much useful information on machine language
and hardware. “Immediate and lasting value”
(P.C.W.). £4.95

Available from leading bookshops and
computer stores, or direct from Timedata (U.K.
P&P free, overseas customers add £1.50 per
item for surface mail).

TIMEDATA Litd. Dept. A
16 Hemmells, Laindon, Basildon, Essex. 5515 6ED

Tel.: (0268) 418121 = s

willEDATANN

N\NWRRIRIR Y

\

qauuil

7

QUICKSILVA

are proud to announce they
are now marketing

PIXEL GAMES

: TRADER
A trilogy of 16K programmes that combine to give
an epic 48K graphic adventure. As a galactic trader,
you deal with some very bizarre customers indeed.
Willyou live to tell the tale?

. help of your on-
mputer, you seek

P By

o - river af nasty goo without blowing their minds.

PIXEL POWER A graphics workshop packed with useful
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

[ zxs1cames

S SN

Trader ZXB1 + 16KRAM  £995 O
Subspace Striker + Zor  ZX-81 + 16KRAM  £3.95 O
Starquest + Encounter ZX-81 + 16K RAM  £395 [ J
VIC20 GAMES

Trader VIC20+ 16KRAM  £1495 O
Subspace Striker + Zor  WVIC20 + 16K RAM  E/795 0O ‘
Starquest + Encounter VIC20 + 16KRAM  E795 [0

Pixel Power VIC20 + 16KRAM  £795 O
Harvester + Brainstorm VIC20 E795 H

Please send me the games as ticked.
Total CHEqUE/ PO EMEIOSE e ysteore st eeiaras s o |
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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 i
when membership details arrive or anytime in first six months if ““THE FRIENDLY TO USER’’ STORE
Pop-in fo the shop and have a chat about

genuine complaint is not resolved within 30 days.
5 ST. PETERS LANE, LEICESTER. TEL: 0533 29023 the club if you wish — no obligation.

P e e

N e
R R

.

S R S R s e e S e e R s e R S S R e e

e e LS 2 R L R s

O R R AT .
| THE «FRIEND THE FIRST MIDLANDS REGION SHOP |
m SPECIALISING IN SINCLAIR COMPUTER |
ACCESSORIES AND HOME

COMPUTING GENERALLY.

TOUSER STORE'

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.AE.
4 FOR FURTHER DETAILS

e
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fcontinued from page 7112)
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
to

CLEAR 32389
and line 50 to
FOR i=232390 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 85171 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 RAMruop by giving the
appropriate Clear command before reloading
your copy of the routine and checking ir.

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
contrel the operation of the routine as follows.

Routine control

¥PDOS — address 32390 for 16K, 65160 for
48K — is the X co-ordinate of the top left-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 lefi-hand corner of the
graphic character when printed on the screen.
It may take values from 0 — bottom of screen
— 10 175 — 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 at 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,
s0, 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 to values
which do not permir 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
method of storing the pattern is exactly the
same as described in chapter 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 rwo 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 1s 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 rhen 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 omn.

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 listimng 2
20 CLEAR &5159
IO CLS = PRINT
listing 1" °
40 FRINT : PRINT "address
S0 FOR i= &5140 TO 45354
50 FRINT i3
70 INPUT n
80 FPRINT TAE 10:n

F0 POKE i.,n
100 NEXT i

{48K)
“"entar numbers from

contents"

14K users change lines 20 # 50
toi-

20 CLEAR 323897
S0 FOR 1i=323%0 TO 32586

Listing 4.

10 REM eharacter in figure 1

20 FOR 1=03R "a® TO USR "a"+21

20 READ n: POKE i,n

40 MNEXT i

S0 DATA BIN QOOC0111, BIM LOOOQ000,

BIN OODL1111,.BIN 11100000,BIN OGL11111,
BIM 11110000, BIN Q0110011 BIN 00110000
&0 DATA BIN 00110011, BIN OO0110000,
BIM 00110111, BIN 11110000, BIN 00011111,
EIN 11100000, BIMN Q0010100, BIN 10100000
70 DATA BIN 00010011, BIN OO100000,
BIN QO100000, BIN G001 0000, BIN OO0l 00000
BIM COOO1a000
80 REM character in figure 2
S0 FOR 1i=USK "d* TO USR "d"+3
100 READ n: FOEE i,n
110 MEXT i
120 DATA BIM 0001000, BIN 01000000,
BIN OO0Q01000, 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 characrer 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 RAMiop. 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 800 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

TAKE INVENTORY!
You've tried N,S,E and W and failed
to find the particular treasure of your
guest. Now is the time to “take
inventory’ at the Dragon Dungeon.

The Dungeon vaults are filled with
peripherals, books, software and
other goadies, exclusively for the
Dragon 32 owner — from recorder
leads to Editor/Assemblers and from
arcade games to Data Base Manage-
ment Systems.

Qur 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.

THE DRAGON DUNGEON

ey

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 those 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 (including
‘Dragon’s Teeth’) £6.00 six-month
trial subseription £3.25.

P.O. Box 4, Ashbourne, Derbys. DE6 1AQ. Tel: Ashbourne 44626

—

THE PROFESSIONAL APPROACH TO

SPECTRUM

SOFTWARE

We are a well established software
company expanding into the field of
Personal Computing.

ENHANCE YOUR BASIC
Now available BASIC toolkit includes:

e Add logical arithmetic functions
{AND, NOT, OR, XOR}

® Listall BASIC variables and arrays

= Speed up your games with our fast
screen output,

® Renumber your program
{including GOTQ and GOSUB)

e All routines in machine code

* Easily called from BASIC

® Fully documented

* Runs on 16K and 48K SPECTRUM

£9.95 inc VAT (+ £1p. & p.)

To order or to obtain details of our ather products contact:

Malva l—td. 70 ASHCHURCH DR.

WOLLATON
HOTTINGHAM
REAL TIME SOFTWARE SPECIALISTS

HEB 2RA

—

CTAGRAPH

B e e

PLOT WINDOW

Now supplied with offser calbrated window especially designed for

ZX
SPECTRUM

place your drawing etc. in the Victagraph and you ame ready to plot and dravw, using the

movable window mask and offset co-ordinate window,

With easy to ead scale and EASY FINDER to help with negative and zero numbers.

Combine PLOT, DRAW and CIRCLE 10 advantage with Victagraph-Plot Window.

LK only :
Total price ZX Sectrum £7.50 — Atari 4/800, Dragon 32 £7.00
Please state WHICH — Cheque/P.0. 1o Vicia Ceramics. Tel: 0BRSS 2426

VICTA CERAMICS (YC)
6A BOW STREET, RUGELEY, STAFFS. WS15 2BT.

o
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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 rhe
program on, and then type in the listing in
figure 1. This is the editor which creates the
sounds used in a program. There is an extra
line to be inserted in the program missing
trom 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 wyou 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 to a machine-code routine you have not
yet put in. When you 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 0

and inpurt 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 1s anything other than that there, you
have probably put an extra number in the
Data statements, or left one out. Go back and
check it again.

Now press a key to save this code straight

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 is 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 1o 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.

COMPLEX SOUNDS

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, bur 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 to 255. To avoid
doing this manually, press T.

The next two should be set either to 1 or 0
as anything over 1 will be taken to mean 1.
The first one, if set to 0, causes the pitch to
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 is put out, returning
when zero, so six times 256+255 or 1,791
clicks can be put out every interrupt. This is

{continued on page 119}

Figure 1. The sound editor.

1 REM
nd driver
1% CLERR 54958
25 PORE =23692.25%5

data for

19 READ -

EEK a: NEXT
45 SAUE
¥

&,%,9
7o

254,.0,8@

interrupt souv =

S8 FOR a=65802 TO 553273
PﬂKE BsZ:

"SPEtSDUnd“E{‘JDE 558582,
6§08 DRATH 58,162,554 .60.33.,247.9
DHTR &,9,61,38,858,195.,17%, 4@

;Edﬁuﬁ 238,295
179 DHIR 253 ,.203,71.78

189 DATA 92,200, 59,203,63,263.6
EIF7,I21.45

qa DARFR 284, 132 . 254, 16,245 . 2%,
82,191, 29,32

Eﬁ EATAR 186, 235 O34, 165,254 . 225
,2809 193, 2#—1,.2

21 DATAH 55;251;231 8.8.37.19=.,

71,569,728

FREINF a.P
225,34, 165

256 DATH 254,59, 168,254,128, EB,
167 .254,122, s56
233- I}ﬁTﬂ 159 254,123 .58.47 256:_.
E!EE 209, 193,24
cATA 281,237 ,77,8,6,60,8,.80,8

JM; e 4 j*—?:’J

8@ DATA 2,8.3.,.254.,2..245.197,

215,229
9 DRTA 265,191.2,22,165,254,1
24, 131 4R .28
168 DATA 229.53,255.2,55, 167,35
4,71.58,169
ii® DATA 254,87,58.,47.254,95,58
,168,.254, 14
123 DATA =254.201.9,,33,255.2,1
554,30
388 6arn 14 ,22,1.,125,246,8.2990.
255,253,203 :
I4@ DHIR 71,79,4€.1.47,.71,.58.72
';_‘% x E‘BE
IS pRTR 65,263,653, 205,065, 245, 2

4,857 121,45
168 DRTR 284 .132 .254 .16 .243 .123

B

3232 LATA 18,31;:;1,€.,.8,8.,8.,243.25
268 DATA 71,9,126.60.,.58.,.47,2354,
35, 126, 60

2?3 DETAR S&.49.,254.,.35;1=6.,.58.,.52
254,355,126

288 DATA 58,54 .,.25% ., 095, 125,50 . 54.
LSS 126

29@ OATH SE,.86.2594 .35, 128 ., lﬂﬁ‘.d
&,4,253,283

S@8 DATHR 71.198,35.126,;1685.,48.4
253,283,771

glgaﬂgﬂ'ﬂ 286 .39, 126,183 ,32.2.,. 62
= >

328 DRATH 254 .58, 435,254,552 . 2532
37;:71,237 .94

3580 DATA 251 .201 .68

YOUR COMPUTER, APRIL 1383 117




118

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 ZX81 £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 1o

Education Hobbyist & Small Business Computers

'B{BJC|

£399.00*
100K Single Disk £265.00*
100K Twin Disk £389.00*

OAKTREE WORKSTATION
Teak £24.95 white £22.95
ELECTRON - }'OR D'ET.’lIL

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,
ramittance to;—  LINCS NG31 SAD Tal: (0476) 76534 .

SPECIALISTS

SOFTWARE

for ZH¥-812X SpectrumBBC (Micro

50 MNew 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, Decirnals, Money, Length,
Mumber, Estimation, Test 1, Game 1

Maths 2 \olume, Ratio, Percentages, Perimeter, Bases, Time,
Mumber, 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,
MNumber, Fractions, Angles, Test 4, Came 4

Maths5 Equations, Directed Number, Statistics,
Probability. Circles, Equations, Pythagoras,
Simultaneous Equations, Test 5, Game5

Simon Software

Quality tapes copied at normal speed for better
‘eproduction.

Cassettes with 10 programs, full instructions

and Printed Programs £6 (inc. VAT). Please add £1 p&p.( 4

FREE! blank tape with sach set ordered.
Send cheque/PO to: Simon Software, Dept. E.S. {
{ar Requisition Order). Freepost, New End, |
Redditch, Worcestershire BS& 6ME. i
(Please state ZX-81 (1K), (16K) or BBC Micra)
or ZX Spectrum.




{continued from page T17)

why everything slows down so much when
using this number in the length of interrupt
variable. 0 is not really useful so the routine
sets 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 15
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, s0 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
Goto 1000. Both parts of the routine will be
automatically Saved. Dot not use any Print

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 ro 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
not try and execute these instructions.
Remember to remove them when the machine-

code routine is in place. At the start of your
program put these commands

CLEAR B4980: 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 it. '

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
stop a sound, select a field which is blank and
make it produce that sound

I
g
3
ba

TTPTTEEETE TP RLAR L
47 PRINT

152 PRINT INK

en Lergth=5x"

ice PRINT

ive PRINFE THRB 3

3 PEESST SRt ot

1@ PRINT AT 5.
,

;
o
2
T 5.8; INK 2;s5€e;"™

sB—{LEN 3TR%® (PEEK
HK 1;PEEK i{(pres+a)
2310 NEXT a

238 LET pos=1

248 IF INKEYS$="7""
ENM LET pos=pos-—1
258 IF INKEYH="6"

2;TAB b; "¢(iF B th

IMNE 7
hE-&F Seurnd

280 FOR a=1 TO 9: PRINTF AT aia}

280 IF INKEYS$="p"
THEN LET L=USR 655S@aa2

1 REH Thzﬁ program is 298 IF INEKEY%S="c" OR INKEY$="C"
Seniscal 1982 THEN GO TD 60B&
= RESTGFEE H LEAR 43288 295 IF INKEYS="=" 0OR INKEYSs="5"
= BORDER D: PRPER B8: IMK 7: ©C THEM GO TO 70
LS 388 LET pe=fpOs+pr=s
4 PFEIN"‘ IMNK B; "wait a momenl”™ SI& IF INKEEYS$S="9" ARANE PEEK pc =
5 1 oAb Specsgund"ﬂaﬁE 245 THEN POKE pe, (PEEK pe'l 31t
& REM sun 1@ if stopped 228 IF INKEYS$="4" AND EER PE}_
1& BORDER 7: PAPER 7: INK &: C i@ THEN POKE pe, (PEEK pe3 -
LS : POEKE 65i18G6.8 338 IF INREYS="58" RND PEE& pE L=
312 oI a3 i9) 254 THEHN PDEE pe ., E'F-‘EEK FE'I- +i
15 LET pres=23295: LEY se=@: L S48 IF INEKEYS="%5 (=il inE PpPE>=
ET b=1>2 1 THEN POEKE pe, tPEEK r.l&tJ —1
16 FOR =1 TO =2: REPD =%: LET 2 SO IF INEEYS=""1" OR INKEYs="T"
(=) = - HEXT = THEN BEEF .5:1: POKE t(pres+4) .2
T bPATA 5.6.,85,9,11,312,34,315,317 55: POKE (pres+6) ,255: 50 TO 199
19 PRINT INK &; " 11‘?1‘1"1‘??? TT+Trr 3658 IF INEKEYS="m" OR INKEY3=""M"
B i i e i I e e s THEN GO TO S8 :
28 PRINT INEK L1;TRB 8; "Specirum 488 REHM
sound Fx" 4968 PRINT AT aipo=} . 3; ' e
38 PRINT INK 2:TRE 6.8 RS 257 RINT HT aifpos) ,6-{LEN STHR3: [(FFEK
26. 12 .1982" rell; THNK I; PEEK pe
45 PRINT INK 4; “+t4Tr+tt94290341 5@ CO To 248
@88 IMNMPUT PRFER =, INK 7; " nuowb

o i e e S
S8 PRINT TRAB b; "staritinsg point 685 IF se:27 THEM GO TO &8
= 6l& LET pres=93xse+23295
68 PRINT THRB b; "'spese 628 FOR 3—1 T 9: PRINF ST ata)
65 PRIMNT Akt S EXT a
78 PRINT TARB b; "lLowest pitch I 625 POKE 6'*186,53
3y 636 GU "l"G 1496
PRINT TREB b; "highest piitch 7an
€11 " 7ie INPUT PAPER 4; INK 7;"FCrom
85 PRINT which number (inNnc.)?"; From
. 9@ PRINT TRHRB b; "lLowest pitch ( 722 INPUT PRAPER 3. INK 7;:"To wh
23 ; ich number (inc.i7?";to
1@ PRINT TAB b; "highest Fifch 732 LETF 513rt=i‘“:}295+'5:-1£r£.\ﬂ=':' LET
(23 - Ioc=(toc-fron) 3923+a
iég ﬁEINT TAB b; “'re rse i ;gg %gpﬂ "HEOE”CEI‘E‘&
- ; tr wE =.- (L1 o L L t. ;19 TH
138 FPRINT TRB b; “"reverse iagr™ GO TOo 746 * =N
135 PRINT 768 SAVUE t%CODE start.,to
140 PRINT TREB L:;"Length of inte 778 GO TO ige
Frupt* 808 REM move

TO 518
S3a

PREER O

AR Eéim IrF ta2«8
Sta2« oR =stap>
Ot Bip 27 THEMN G
ipfres+axx}; I 858 IF sta=sta2 THEN BEEF 1.-1©
: B0 TO 816
855 LET se=s5taZz
3 868 LET =ta3=23295+51ta39
AND pos>=2 TH 878 LET =ta2=23296+staz2zq
8868 FOR z=0 TO 8: PORE {(=ta323+z)
ARE pos <=5 TH fPEEK ista+z): NEXT =

EN LET p0os=p0S+i e 898 BEEP
255 FOR_z=1_TO 9: PRINT AT a(z) 895 GO TO
2 NEXT =z 999 REHM
‘26e PRINT AT atpos),7; INK &,."¢ 1808 CLEAR

TNK = NG T —2®: SAVE
boa TF INKEY &= THEH‘GD TO 278

RUE

taiﬂ INPUT INK 2; "move
820 IF st1a<@ DR sta:27 THEN GO
INPUT IMNK Z;:"move to?

« 8, 2@
818

“épexﬁounda"
“Specsound “"CODE 65882 ,238

OR INKEY S=""F"

From? ;s

“;:5ta

BEEP 1,-18: -
EINE 13- S5
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BOERBAN Presents a

Range of Software for

THE JUPITER ACE 3k

MEMORY STARS

An exciling memory game, b levels of
Play, Musical Sound. Inkey your micro in
the right Sequence 1o win.

CAVERN ATTACK ;
Guide your Necleer Sub deep down into
the cavern. Hit the torpedoe spitting

£6.50 EACH
INC POST/PACKING

MICRO MAZE

Four levels of Smill automatically increase
+ a choice of 3 different mazes in this
ever popular game. Eat the Dots, Score
Points bafore the two alians get youl Full
Sound.

ACE INVADERS

YES! your favorite arcade game for the
Jupiter Ace. 2 Speeds, Musical Sound,
Nice Graphics,

SPACE BATTLE

Fly in and out of the Alian Saulers beat
them off with your Swn Ray. 2 speeds.
Sound.

GREEN X FROG
Guide your Frogs across the road 10

points for every frog across. 2 Speeds,

maonsters. 2 speeds. Vary challenging
Sound, a very challanging game.

gama. Sound.

STOF PRESS . . . An exciting range of 16K games and toelkiis . . . Coming soon . .
Phone now for delallx of availability.
Available direct from us or from selected Spectrum (LUK Lid) Dealers pow ** 0 sssssssss

WANTED: Good programs for all makes of micros. Good commission paid send
copy + SAE for quick evaluatipn *****ereeees

Trade/Export enquires welcome phone for details
= e e o e e S S S IS CEE D IR S I S S S = ==y

[hi]-[t]e]c]n]

Pleasa send ma

PRICE BREAK-THROUGH ON
EXTRA MEMORY FOR ZX81 !

The NEW EconoTech 16 RAM PACH

adds 16-times more memory to your ZX81 at a budget price!

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

"o

NLY £19.95§

plus £1.50 post & packing
to anywhere In the world

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

. - . e - S . . et e e

To:

EconoTech, 30 Brockenhurst Way, London SW18 4UD
Please send me .... 16K RAM Packs @ £19.95 each,
plus £1.50 post and packing.

== O MEMORY STARS ] ACE INVADERS
mlilclclo]sfo]r]t] [1 CAVERN ATTACK [ SPACE BATTLE N s i A T e e R L
FREEPOST 2 5
DOVER 2l Gl BAAIBEE .o e i nsa s en e it s Saemaaa AR :
KENT
Tel: 0304 821495, I e e 5 e oy o o SO i, o g b oo
ADDREES I st T B | | oo SR R R R e e e T e
Cheques/PO payable 1o
HI TECH Mlcnosor‘- Il LR L L L LR SaERdEATESERsEREES
SPECTRUM
24 LINE INPUT;"OUTF‘L_JT POBRT . cusminaiienssanssesname £18.95
{motherboard not required)
MOTHERBOARD — SIXSLOTS....cccviniiieinnniines EZE.%
If you are interested in a particular article/special g‘gg&:ﬁ%ﬂuaﬁ‘;‘;‘& EEEO?RJLJCTOR ----------------- g 225
featura onacvectisement|nihis joumal MAEECONNECTOR . Ll e 0
HAVE A GOOD LOOK AT OUR 34 WAY RIBBON CABLE ....coevvvveeennnnns per metre £ 1.80
REPRINT SERVICE!
We ofter an excellent, reasonably priced service ZX81
working to your ewn specifications to producs a A K KENEORRD s st M £20.00
valusble and prestigeous addition to your PARERENG e e each £ 0.25
promotional material. (Minimum order 250 copies). MOTHERBOARD — TWO SLOTS....eeeeeeeennne.....£15.00
Telephone Michael Rogers on 01-661 3036 or 24 LINE INPUT/OUTPUT PORT ...coviveiiiaiinnarananas £18.95
complete and return the form below. B AN B ke £25.00
MUSIC BOARD ....... e B
23 WAY FEMALE CONNECTOF{ ......................... £ 2.50
MALE CONMNECTOR .....cevsinsnnnremmcns i sniairssrnnsins E :gg
Sy Eal Hogets KON Lo TeRIi L ebalt BETTING ACOUAINTED WiTH YOUR 281 e £ 4.95
ment, Quadrant House, Sutton, Surrey. SM2 5AS. PROGRAMMING FOR REAL APPLICATIONS .......£ 6.95
laminterestedin .............. ias of article/advert. REAL APPLIEATIONS TAPE. ....civiiicciainanamniiisans £11.44
I : & ! MASTERING MACHINECODE.....c.ccccovviiiiiiiianne, £ 7.50

featured in this

journal on pages

, issue dated

Please send me full details of your reprint service by
raturn of post.
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Prices are for built items. Postage 40p under £4.00.
Export postage (surface) £1.80. Send SAE for full catalogue.

Cash with order or ACCESS

DEPT. YC3

REDDITCH ELECTRONICS

21 FERNEY HILL AVENUE,
REDDITCH WORCS B97 4RU




“SPECTRUM
ZX ADD-ONe=2

from 16k to 48k or 80k

\With our ME48 and MES0 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.

MNB. Before ordering your Spectrum add-on please check
which Spectrum you have in your pussessmn
The diagram below clearly indicates the different
specifications between the series A and B. ,;:'5&

At the back of the ZX Spectrum, <>
the metallic contact strips. / L
can be clearly viewed. In the ,_,.g}
series A the space sep- / i
arating the strips is / ':-'Q - ”“ﬁa"“‘
the same width as the

7 o
strips. In the series “P ‘p
B the strips are /?99’ dﬁi’;@& f
twice as wide / \}

— — — | asthe space 059‘_&@?‘

-l
MESS Series A £34.50 / d‘ﬁ

Serlexl £24.50

s | &
COMPU TERZ? - 5 7%

7-9 Thane Works, Thane Villas London N7

0“?@6&;}@ 6"&'

EDUCATIONAL SOFTWARE
ZX81 AND SPECTRUM - & B

TE
AMEDIA
“"'Eﬂgusﬂ 1 INTERMEDIATE ENGLISH 1
(ZX8T and 16K SPECTRUM:—

For the BBC Computer A or B

Speoch, Proverbs, Similes, Anagrams.
12051 st 16 SPECTRUMY
an educational game
for early readers for £6.50
1 teach and 1est program, plus two
programs usin gene-ramd questions

Idioms, Opposites 1, Opposites 2, Group
from the 0" level svllabus

Terms, Odd Word Out. Spellings.
A
o LE
waatns B
Pl iyl
. 0" LEVEL FRENCH HEVISLGH
(ZXET):—
o e e 3 teach and test Grammar programs,
. plus 3 comprehensive Valcabulary
programa.
PRIMARY ARTHMETIC
(ZXET and 16K SPECTARUMI: — P
Add, Subtract, Multiply and Divide.
ME?? .

Numbers are in large size type. Entry of . be early — get the worm not the bird

answer with units first,
EDUCATIONAL QWZ

[ZX8T):—

4 programs for the family. Questions on
General Knowledge, Reasoning, English
and Maths. All questions use RND
funetions.

e e B

il v

¥

INTERMEDIATE MATHS 1

(ZX8T and 48K SPECTRUMI: —

Long Multiplication, Long Division,
Highest Common Factor, Lowaest
Common Multiple, Fractions 1 [+ & =),
Fractions 2 [ = & -).

INTERMEDIATE MATHS 2

(ZX8T and 48K SPECTRUMI: =

Areas, Perimeters, Simple Equations,
Parcentages, Sets, Venn Diagrams.

"0 LEVEL MATHS REVISION
(ZXET):—

Send S.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
(Mo 614 131 1707) to:

H & H, Dept A, 53 Holloway, Runcorn,
Cheshire.

£4.50 per cassette or send sae for catalogue to: —

ROSE CASSETTES,
148 Widney Lane, Solihull, West Midlands B91 3LH.

FProgrammers: 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 to 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 this
laborious method it was possible to place a
short program into the computer’s memory.

In Faster than Thoughtr — 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 programrmer.

At Manchester University, R 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

done using old faithful processors such as the
6502, the 8085 and the Z-80.

The reason for the failure to 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.
Teamns take longer to complete a project than
you might expect because of the overhead time
lost in managing the development of the
program, making sure thatr various pieces fit
and each section 1s built according to common
design principles. When the development time
runs into man, Or 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 *50FF’,
for example, the instruction should obtain the
address to 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
ts 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 berween 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-characrer identifiers and

the name was shortened to Forth — another
good example of hardware dominance.

Forth is a threaded interpretive language —
TIL — and rthis 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 wversion 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 so 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 0000
1010 10071 Q00O 0001

1010 1107 0000 0000 0000 0001
0010 0000 0000 0100 0000 0100

Below: EDSAC in 1949. Above left: the Manchester Mark 1.
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As from April
there could he

NEW magazine
in your life. ..

® 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.

Jﬂmm% Store des Retailors Feven
b d rllﬁ'ﬂ ¢ L e
UK and o y

@® 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
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To: Chris Hipwell, Publishing Director, Micro Business, Room 309H, Business Press International,

[J Please send me your advertisement
brochure as | am interested in
advertising in Micro Business.

Quadrant House, The Quadrant, Sutton, Surrey i
: : ; : Name. —
| am professionally involved in the production and/or sale of I
microcomputer hardware and/or software products. Job Title |
Please tick [J Please send me areader application Company Name l
appropriate card so that | can register for free
box(es) copies of Micro Business. Company Address l
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“ZX81 GRAPHICS BETTER
THAN SQUIGGLES AND BLOBS?

Disappointed with ZX81 Graphics? Perhaps you haven't explored the
vast possibilities.

el Why not Invest In a 2X81 JOTTER, FILM and our guide “ZX81 Graphics
¥ & programming macde easy"?

wlll The JOTTER is a %m page pad of PRINT grids and PLOT grids with all

numbered co-ordinates. The FILM s a re-usable matt transparent
polyester version of the grids which can be drawn-on and used again . .
Ideal for overlaying and copying.

The 24 page full colour guide will show you how to use the JOTTER and
FILM to produce perfect low resolution graphics on your ZX81!

So stop squiggling. Get a set no'

“PRINTER PAPER THAT WORKS?
IDON'T BELIEVE IT!"

Five rolls of our PRINTER PAPER will only costvuu E10.95. And you will
galn a great deal morel It prints beautifully. It's not too thick. It's not too
shiny. Printis black — not grey. It actually feeds through the machine!

See for yourself. Only £10.95 for 5 rolls. Beware of expensive imitations!

- ZX SPECTRUM DEMO CASSETTE @ 95p each.

“WHERE CANIGETTHEM?"  soonensesen
s . ZX SPECTRUM KEYBOARD OVERLAYS @ £2.95 per pack Pﬂnt e'
|

Post how or call at one of our retailers!
... 2%81 JOTTER PADS @ £3. h.
PoOst to Print 'n’ Plotter Products, 19 Borough (ZXB1 FILMS @ Ez.zs@eachﬁ.ﬂeac
High St., London SE1 9SE. ZX81 "GRAPHICS PROGRAMMING GUIDE” @ £1.50 each.
S . ZX FRINTER PAPER @ E£10.95 per five rolls.
-------------------------------------------------------- Remittance enclosed. Please bill my Access/
. Barclaycard /Visa/Mastercard No: W“Hcasﬁ?tﬁfggn?gx gg;’g{;ﬁ.‘;‘" proclicts at
i et e LR SR S N L Buffer Micro (Streatham)
....... Microware (Leicester)
------------------------------------------------------------- Pedse note Price quoted inciude VAT i for pennyseookshops longonect ...
IVEeries. i
_________________________________________________________ ¥ Overseas order please add 25% for additional %ﬁé&%ﬁﬂgﬁéﬁg ;.I‘;Jtnc;lﬁutmg (shifnall)

surface Mail.
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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.
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-l . I N S S ..
ITnc:: Subscription Manager, Your Computer,

Business Press International, Oakfield House, I
Perrymount Road, Haywards Heath, Sussex |
! RH16 3DH.
| wish to save money by taking out a subscription to Your f
I Computer at the current rate of £8.00 for 12 issues. My ||
[ chequel/postal order for £8.00 is attached. 1
Alternatively, please debit my Barclaycard/Access/Diners
| Club/American Express* account. |
Signature __ o e o R I
 *Please delete as appropriate ]
|| Please start my subscription with effect from the: i
February 1983 issue [] I(Please tick appropriate box}
i March 1983 issue O |
B April 1983 issue ] i
l Name __ 2 e o I
I Address P o el = . I
This offer applies in the UK Unly_ 5 =
L-----_-_-—_—-d



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.

e ISy

BASIC DICTIONARY

TAN The function which returns the
tangent of its argument. The argument is
usually expressed in radians. A standard
ANSI word.

TEXT The Apple I 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 fo indicate the next operation
scheduled, once the IF condition is
satisfied. A standard ANSI word.

TI The Commodore Pet 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.

TI$ The Commodore Pet abbreviation for
TIMES.

TO Part of the FOR . . . TQ . . .STEP

statement.
TOP A function used in BEC 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 BEC
Micro which returns the logical true value
(=1) when called.

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.

e

\4

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 vertical 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 rerurns the vertical
position of the cursor. The screen top is
numbered 0,

VTAB An Apple II command which speci-
fies the line on which the next output will
comimence.

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 to
pre-select the printer carriage or VDU
screen width.

WRITE The Apple II command or state-
ment used to output on to disc or cassette
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 is to delimit the range of a string.
It is an ANSI standard operator. The
Atom wuses a single gquote 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 to
separate otherwise ambiguous lists. Palo
Alto Tiny Basic uses the comma to allow
the placing of more than one statement
on a 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.

oA
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BASIC

; (semicolon) A standard ANSI operator
which allows several output sections to be
joined together on one line.

( . . . ) (parenthesis) The operator used to
determine the order in which operations
are performed. The innermost pair of
parentheses are performed first.

[ - - .1 (square brackets) In many
computers square brackets are inter-
changeable with parenthesis. The BBC
Micro uses square brackets as delimiters
for assembler statements. A single left
square bracket somerimes represents rhe
exponentiation operator.

= (equals) The ANSI standard marhemat-
ical equal sign. Itis 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.

T (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 to compare strings and, in this case,
each character in turn is compared from
the left ro 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 =" to represent
equal 1o or more than.

<> (not equal to) The standard ANSI
symbol for “not equal to”. Used when
comparing numerical values or strings.

>< (mot equal to) A symbol sometimes
used instead of <>,

< (equal to or less than) An alternative to
< = used on some computers.

2 (equal to or greater than) An
alternative to >= wused on some
computers.

= (not equal to) An alternarive to <> used
0N $OMEe 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”.

YOUR COMPUTER, APRIL 1983 127

—__=='='=’="='===E.__.____:

S —



ZX81 AND SPECTRUM
HARDWARE

Z2X81 KEYBOARD

FULLY BUILT! _ -
e Full size keyboard ; : | |
@ Plug in — No soldering
e Full Repeat on all keys
@ Single keys for RUBQUT, EDIT, FUNCTION and CURSORS

@ Large space and newline keys
@ 2 Shift keys.

We also are stockist for Redditch Electronics.
See their Ad in this issue and Feb 83 page 86.
Qur prices are 10% less for all their praducts.

Metal case to hold our keyboard, RAM pack, ZX81, 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

‘ Eec? re ZX 81 SPECTRUM
16 K 48 K

£5.95

7 How chis highly
culr diagram on the
i diacs,

WniE Can oo ikth
chad dinterconnected

£5.95

gle unknown.
acion - you may expand or contract tha
ents in order to cbrain the best

on.
g and quadrabic egquations.
triangles.

board £ run on & ZXBl but aparates
s are extzemely user friendly,
¢ facilicies coo nusersus to
Exceptional value for momey.

= These
ansive insCd
erCigement .

2 MULL CLOSE
OAKLEY
BASINGSTOKE
HANTS
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MORE MEMORY FOR
YOUR JUPITER ACE

PACER 16K EXPANDABLE RAM
The uniquely expandable 16K Ram
Pack, similar in concept to the

J

X Panda but for the incredible s
Jupiter Ace. Complete in PACEL"
attractive, solidly built, injection |lreesenmmes

moulded case. For more power
to faster FORTH . . . you need
a Pacer for ONLY £29-95

16K EXPANSION MODULE\
Increase your Pacer potential to s
32K with the plug-in 16K i, —
Expansion Module for ONLY £19:95

AFDEC

ELECTRONICS LTD

318 Kempshott Lane, Basingstoke
Hants RG22 5LT

[ wish to arder the following

Cantity Itemn

Facer 16K Expandable Ram (@ £2595 inc.
Pacer 16K Expansion Module @ £19:85 inc.
_TOTAL i = =

All prices include VAT and post and packaging. All tems inciude a full year guaraniee,

Produets are socked and usually despatched within 10 days. Crverseas customers add £4 post
and packing, Checes Pamal Orders ete. should be made payable 1o AFDEC Elecronics Lad:

I Name oot =
Address. 2 =

1] e

Program Duplicating
on cassettes?

500-20.,000 Copies
within 10 days?

—-ul—-l|

Short run in-cassette copying.
High speed., volume
duplication. On-cassette body
printing, labels, over-
wrapping, blister carding, etc.
All copies verified.

Call Nigel Boyle.
Tel: 01-223 5955, or write to:
BiBi Magnetics, Freepost, London SW11 2BR.

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

Lo e



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

MBI 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 I can differ-
entiate between them using Attr.
However, if [ just print up an Inv
Video or G-shift t-8 black square,
Attr treats it as if it were blank.
What can I do?
Fulian Vincent,
Earley, Reading.

IT Is UNFORTUNATE that it is
impossible to detect user-graphics or
blanks with Screen$. It seems an
oversight when designing the ROM,
as it is probable that Screend would
find its widest application in moving
graphics programs when vou need to
detect whether two objects have run
into each other or have, say, run off
the edge of a track or road. I per
around the problem by using some-
thing other than a blank, which srill
prinis up as a satisfactory objecr.
You will find that the capital 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, to find
one which dees not look too much
out of place in your program.

ATOM TOOLBOX

BI 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?
K I choose the latter, is it
possible 1o 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 question. The
“BBC upgrade” does not rurn an
Atom into a BBC Micro, but simply
glves it access to a large part of BEC
Basic, but not at the same speed as
the BBC Micro. If you are
sufficiently advanced in pro-
gramming the Atom 1o 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
vour skills on that, rather than
convert it to a machine which is
neither one compurer nor the other,
and have to relearn many of the
techniques you have acquired to
date.

PLUG BUG

M1 am 12 years old and own a 1K
ZX-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 to the computer. Can you |

tell me what is wrong?
Michael Rabbers,
Hunringdon.
THE SOCKET 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 4 friend who knows how to do
such things, to 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. I 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
PEEK{PEEK 16398 +
256" PEEK 16399)
I thought that I could prevent the
Inkey$ operated figure 1 from
passing through — and erasing
— 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 Peek routine I
know. It works perfectly if I just
want the program to stop when a
wall is hit. All progress on what I
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 certain circumstances is thar

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 vital
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 Print
At ending with a semicolon — is
always immediately before the
Peel/Peek.

CHEAP MEMORY

BI would like to expand the
memory of my Vic-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
memory?
Ricky Pedelry,
Sheppy.
I eOUGHT oONE of the cheaper
memory units in August last year,
and was unable to get it to work. I
returped 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 unfortunarte with a
Commodore expansion,

PICK A MICRO

B Please 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 casserte
player on and off from the
computer; usable with UHF TY;
a good, clear user manual; good
colour; and under £400.
8 ¥ Pearson,
Leeds,
It souND 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

BI have just ordered a 48K
Spectrum. The tape recorder I
wish to use is a Philips EL-3302
which has DIN input/output
sockets. As the Spectrum is only
supplied with jackplug leads, I
would like some information on
how to connect up the Sinclair
leads ro DIN leads.
A R Snuth,
Torguay.
IT 18 LIKELY that yvou 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 is
designed for a socket with the
sensitivity of an ordinary micro-
phone socket. Speak 1o an electrician
about tapping into the extension
speaker output, and getting into the
microphone, rather than ancillary,
input.

LOWLAND SCROLL

M1 recently received a 16K
Spectrum and am still discover-
ing new possibilities. My only
question so far is abour Poke
23692 which — according to the
manual — will let the screen roll
on and on. I have tried this, but
it does not work on my machine.
Do other Spectrum owners have
problems with this?
B R Smu,
Maarssen,
The Netherlands.
THIS POKE is designed to stop the
Spectrum printing up Scroll? every-
time the screen is full, and needs to
be positioned within the program in
such a way that it is triggered fairly
regularly. T 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 I use is
Poke 23692, -1.

DRAGON LORE

BI have recenily bought a
Dragon 32 computer and would
like to know if you could
recommend a book on pro-
gramming in extended Basic.
Also, could you tell me which
other computer software is
compatible with the Dragon?

Mrs ¥ Begg,

Abergavenny,

Craent.
It 1s rare that Tandy Colour
Computer programs will run on the
Dragon 32 even in cassette form.
About the only way to converr
Tandy software for the Dragon is to
get someone with a Tandy to
CSAVE PROGRAM MAME “A"

This will save your Tandy program
in ASCII form. Then you will be
able to load it into the Dragon. Ifitis
in machine-code you will not be able
to run it ar all.
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THE RING OF DARKNESS

The first fully hi-res graphic adventure game for

the Dragon 32. Be you warrnior, wizard, or thiet

you travil the enchanted land, trade with fools

L and kings alike, dare the depths of vast, monster
filled 3D dungeons and face, at ks, the secret
quast. If you survive. It includes a save game

? E ;| fadility (it could take you weeks 1o playl.

Pow £10.00

NAD THE NECROMANCER

Nad has stolen your book of spells. Track him through the
catacombs and use cunning to trap him, but watch out far
serpents, trolls, ghosts, etc.

MUSHROOM MUNCHER

Stem the epedemic of blue mushrooms and flying pods. Look
out for the munch monster. & skill levels.

CHESSBOARD TRACKER

Use cunning and strategy to trap the computer controlled
runner, but beware deadly blockouts many skill levels.
CHAMELEON RUN

The canyaon walls are closing in, can you fly the shuttle to level
10. 5 skills.

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.

PEPPER'S GAME PACK
6 GREAT GAMES ON ONE CASSETTE

Available from selected dealers or send cheques/POs made payable to:

S.W. WINTER & CO. LTD.
101 Westminster Bridge Rd, London SE1. Tel: 01-928 5945 01-633 9611

We have Dragon 32's in stock NOW £173.00 + VAT

Wi TERECH T

DRAGON TREK

An advanced Star Trek game in hi-res colour.
Mixed text and graphica, moving Klingons, 5 skill
lewels, onboard computer and lag timea
interaction will have you zapping Klingons @l
stardate 2477, £6.99

S

-

MASTERBRAIN
You'll need all your wits to crack the computer’s code. 3 levels
of difficulty.

PEPPER’'S BREAKOUT
Knock the bricks from the wall. Operates by joystick or
keyboard. 7 Skill levels.

TERRIFIC VALUE — ALL SIX JUST £7.95

ARTIST'S DESIGNER

Produce intricate designs in hi-res graphics and save them on cassette. Full list of
features include joystick of keyboard conrol, circles, pani, shape repication and
text merge labelling. 1deal for education, diagrams, home viden captions. .59

THE MINSTREL 2
A graphic music sheet en the screen allows you 10 COMPOSE Masterpieces, and save
them on cassette. Educational and entertaining. £5.99

X S8

Serious Application Software for your
16K ZX-81/ SPECTRUM 16K or 48K

[Please specify)

MATHS

For children 5-12 years of age + —*/, all with exceptional HELP facility {ful
step-by-step explanations] and optional entry of units, then tens. £8.00

SALES LEDGER

|deal small business system, day-books, statements etc for up to 200
accaunts. £10.00

PURCHASE LEDGER

Day-hooks, remittance advice etc for up to 200 accounts. £10.00

INDEX/ RETRIEVAL SYSTEM

Four lavels of data, usual facilities inc search on keyword or part of word.
£6.50

BRIDGE

Full scoring system displays and prints full scoreboand, totals for 5 rubbers
and all hands played. £6.50

MORTGAGE

How long will any mortgage be if the rate increases? What should | pay if the
interest rate changes? Mortgage tells you (and morel. £4.60

RETAIL ACCOUNTING

Excellent retailing system, takings/product sales analyses etc. £10.00

SHARE PORTFOLIO

Analyse and trace investments listings by transaction, current holdings, PEL
analysis etc. £10.00

INCOME TAX

Tax code calculation, PAYE checking and net pay calculation for future
months. £10.00

ZX SAS

(Dept (YC)

42/45 New Broad St, London EC2M 1QY
{S.AGE. for more details)
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THE PROGRAM THAT
YOUR ZX SPECTRUM HAS
BEEN WAITING FOR!

| VIEWPOINT

Draw complex 3-dimensional objects. View them after rata-
tion in any or all of 3 dimensions.
Features:

1} Retation in 2 dimensions about a single point.
2} Rotation about a line between two points

3) Generation of stereo pairs.

4] View from one point towards another point

Objects can be stared separately on tape and copied to the ZX
printer.
Written in BASIC for you to modify to your own require-
ments.
Ideal for computer modelling, molecular modelling, CAD ete.

Viewpoint - with full instruction and examples
£6.50

Just starting 1o write machine code programs? The ideal as
sembler for beginnersisUltraviclen Look at the facilities thagit
offers

Waorks entirely i decimal {no hex prablems): all 280 in
structions correctly assembled; supports the peaudo-
instructions EQU. ORG (multiple ORGs allpwed). DEFE, DEFW
and DEFS: code can be assembled at one location and then re-
located: allows alphanumeric labels of any length; full listings
of assembled code and mnemonics can be output to the
printer, full error trapping with faulty instruction clearly ingi-
cated; comments can be included in the saurce file
The ideal complement 10 Uliraviolet is Infrared - an
use disassermbler

Lo now there is no nead o be intimidated by maching code -
with Ultraviolet and Infrared it's child's play! Buy them from
the machine code specialists - ACS Software

ULTRAVIOLET - £7.50 INFRARED - £6.75

All our Spectrum programs will work in both 16K and 48K
models. Please send sae for details of ZX81 programs

easy1o




Fingertips is our regular

calculator column

covering calculator news, programming hints
and examples of unusual applications. The
column is written and compiled by calculator
enthusiast David Pringle who is glad to hear of

any of your ideas. Your

Computer pays £6 for

each of your contributions published.

THis MoNTH I risk the invective of
readers who tell me the Sharp
PC-1211 should not feature in this
column. “It’s not a real pocket
calculator, they say. Well, here
goes anyway with a program called
Treasure Quest by ] 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 Pocker 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 martrix 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, S, 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
to 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 to rest in a fairy
cave, and ler the fairies attend to
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-1217.

1 ACE4 =0 GOTO 188
) E=EXP(LM{ E + D¥3):

243 IF I = B GOTO 228

G=0C+ 8:

G =
GOTO 225

I = 4:6G0TO 418
488 [ = B:IF H=8 THEN 225
418 F = 2:
IF EXP(LHCHMCF+1323+1206

IF G215 THEM 228

PAUSE "BUT YOU RRE =;J%:
BEEP 95:PAUSE “YOU FOUMD
ACB4y = | GOTO 228
EEEP £:PRUSE "TASK

1187 STEPS

E=E-THTLE): FIINT(EUF] RETURH
1

188 FOR I=14. TO 62° F=5: GOSUE Z: A{I>=F:H

118 L=8: M=8: K=14° G=25: F=3: GOSUB 2:H=F: F 3 GOSUE 2
AC4E + F#7 -H) = g

Z88 [F K = 56 IF A(e4> > @ THEM 789

281 H=ACK):IF Haé THEH S@8

282 IF H'-B BEEF 1@ PRUSE"EMPTY CAVE":GOTO 225

228 PEEP 1:PAUSE"CAVE CONTRINS A ™., A$(H)

225 gT;Pm + 1: PAUSE"DAY":M-IF M= 48 PRUSEYOUR TIME IS UP™

226 IF K < & PRUSE"YOU ARE TIRED®

228 IHPUT"WHAT DO YOU DO2", 5%

230 IF J% = "FIGHT" THEN 498

235 IF Jf = "REST" LET F = 3:GOTO 398

248 [ = 9: IF Jf = "H* LET I = 7

241 IF Jf = "§Y LET | = =7

242 IF J% = "W LET I = =1: IF K-INTC(K/72%7=8 THEN 298

242 IF JE = "E* LET I = 1: IF K-INT{K/7)%7=5 THEH 258

B e

+
268 GFG-l =LLET
265 F =6
278 IF H > 1 THEN 358
275 L= 'k = K + [:60TD 204
298 BEEP 2: PAUSE"ND EXIT TO “:J$:
JBa G =06+ 2°IF H =8 THEN 225
305 I =@:IF H> 1 THEH 350
Fla =

E 12: GOSUB 2
328 IF F € 11 IE'-EITG é éﬁ PRUSE"FAIRY TEHDS YOUR WOUHDS™:
0 22
IF | FB_ 113PH1.ISE"FRIR? GIVES YOU":FAUSE"A MAGIC SWORD®

GOSUER. 2:IF F < 2 THEH 275
BEEP 3: PRUSE"HE SEES YOU™:

5@ EEEGPHIQPHUS‘E "YOU KILLED THE ":A$¢HY: ACK)=8: H=@
JEm U IF GCB LET J#=“BADLY

DOHE
PRINT*¥OU MARRY THE FRIMCESS|":STOF
B88 BEEP S:PRINT"YOU ARE KILLEDI®

F = 3:60T0 278

GOTO 228

PRUSE"YOU MUST FIGHT":

THEN B@@

" INJURED" : GOTO 228
THE TREASURE!™:ACK)=8:H = @:

IH ":M: Y DAwS®

FINGERTIPS.

Word processor for Sharp PC-1500.,

1g:"ar:WLalT B:
CLEAR :DIN T$¢
1282%273:L=1

28: "CU: INPUT T$CL
JILPRINT T#<L)

FLESTZES ]2
LPRINT L.CSIZE
2il=L+]1:

38: IF L<j21THEN 2
=]

4@: "B :L=slL-1:0=L:
LF 2

58:A=)1:E=D: D=INT
(0%, 23+_5):
PRINT STR$ E

6R:FOR B=1+D0T0O L

7B:GS$=LEFTs (Ts$cA
), 16):H$=LEFTS
(T$CB), 16

BA: IF G$>HSTHEN 1
Bia

38:GO0TO 11A
1BB: THCBI)=TH(AI:I TS
(AX=T$(B):T$(B
1=T&(B)

11B:A=A+]1:NEXT B

128: IF D<>ETHEN SB

138: "D":CLS :GRAPH
:ROTATE 1:J=1

14P2: GLCURSOR <«B,; -9
9> :SORGH

158:FOR M=1TO 61
STEP 28

16B:FOR K=1T0 12

178: GLCURSOR
KX18, B): LPRINT
NID$ (TScI, M,
28): J=J+1:NEXT
K

18@: GLCURSOR @, -2
48 :SORGH :J=J
—1Z2:MEXT A

498: J=J+12: 1F J<=L
THEN 148

28@: TEXT :END

Priority order of charactersi=-

FPGCa

LI I 4

a2 .3

ABe

:q:\PI; sea M W I

[ TR S R
S 6T 8.9
A

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 wvalues
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 to 226 display the current
situation and line 228 invites a
response.

Lines 230 to 255 process the
response, checking directions to
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 seeing 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 determine the result of a
Aght. 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 nexrt line.

Variable memory is handled in a
slightly strange way, in that each of
the first twenty-six variables, Ato Z,
may be referenced in four different
wavs. Thus A, AS, A(1) and A§(1) all
rerer to the first variable, B, B, 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 to return to, or
avoid, a particular cave. It is quite
difficult to complete the quest in 40
days. Happy hunting.

Table 1: memeary utiiisation.

ASI1) — AS(d) are set up
before running. E and F are used
by random number generator.

A%(1] = "FAIRY"
A%{2} = “TROLL"
A$(3) = "GIANT"
A$4) = “DRAGON"
E = decimal fraction
F

G = energy of player

H = strength of adversary

I = waorking variable

J$ = interactive response

K = co-ordinate within matrix

L = pravious response

M = count of days

Al14) — A(B2) = matrix

A(B4) = treasure found indicator,

The second program by A E Cox
of Sussex, is a wvery interesting
indexing program written for the
Sharp 1500. It can sort up 1o 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 pocket-
sized calculator?

Each item is printed immediately
after it is entered, 1aking up to about
4.5 lines of print. The items are then
sorted out into alphabetical order —
ASCII priority — and printed out
lengthwise in blocks of 12 irems.

The user should first check that
there is adequate paper and Text
mode is Csize 2. Now press Def A,
Mext, 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 text and
Enter, then press Break, Write
L=m, where m=1 + last rally
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
INZX MACHINE CODE!

The finest range of utility programs for ZX Computers.
Used by professionals. Very useful
for beginners
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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 fill in the form below for a 6 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 Accrington, Lancashire.

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-UK".

My Computeris ................. Storage Capacity.............

My Mameis................... [please use BLOCK CAPITALS)
My Address 15 oo it enens s s raes
........................................... ] e
SIGNE . vvevvivrans i i s Age (if under 18)...........
(DEPT YC)
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; 4[\ 4| Addictive Games
Pl SPECTRUM 48K

IN YOUR HiIGH
STREET Slll)l"‘;

llEETll“

,____, uﬁasaou
This superb game is now available from branches of
W.H.SMITH and BOOTS THE CHEMIST.

Manage your own team in this exciting game of skill which
vividly captures the drama and exciternent of real football.

AND ZX81 16K i

FEATURES INCLUDE:
+ 4 DIVISIONS + F.A. CUP * PROMOTION & RELEGATION
* TRANSFER MARKET + TEAM SELECTION +*

&

Surrey KT20 7LU
Lm“

* SAVE GAME FACILITY * & % AND MUCH MORE! %% %
WHAT THE PRESS SAY ABOUT IT:—

’JF YOU have always wanted to manage & football team, FOOTBALL
MANAGER, from Addictive Gamas, is for you — The game is ideal for
a foothall fanatic but the most aleresting hing fov Us wes the 3-0
graphics used to create the goslmouth action — the game is a winner.
SINCLAIR USER FEERUARY 15283

.A.‘Hnaug!: #'m no great football fan, ! really enjoyed playing this game

— excellent use is made of cofour and user-defined graphics. The game
iz very logleally put togother, so that the development of strategy and
tactics oz & roal affect. For exampla, one of my teams got through fo
the fourth round of the F.A. Cup where it wes beaten by a second
dividgion side, Thiz upiet morale and maant that our promaotion bid
Ffailad, Perhaps | should have giver up the F_A. Cup run and fheld some
good players back — the possibilities are endless, Brian Clough had
Battar watch outf
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ALZD AVAIMABLE FROM THE FOLLOWING SHOPS
BUFFER MICRD SHOP [ Lendes
M ICAOWARL | Laicaxiar!

PRICES

il ||gs Wayrs MBE1A TNE
PLEASE STATE COMPUTER

Data Review, Analysis & Formulation Technique
Makes the 16K-ZX81 a serious data processing tool

. probably the best spreadsheet program.available for the
ZX81.7”

. turns the ZX81 into a seriows tool for recerding and
analysing data at home.™
“Thaughtfully written and very easy to use — yet more compre-

hensive than many programs written for larger computers and
which take days to master.”

Spreadsheet flexible from 5 to B0 columns wu:te- with up to
460 "grid positions”’

¥ Cor‘nprehen:we 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 .;n‘g-I order you wish —
vastly superior to the clumsy “window’’ system

Range of 21 calculating functions: Arithmetic, Average,
Percentage, Group Total, £0.00 justification and all the
keyboard scientific and trigonometric functions

All reports and listings duplicated on the ZX printer as
continuous copy

Mamed BODRAFT files can be 'saved’ either full or empty
but structured for repetitive later use

Detailed instruction manual covers all facets of the program

Please sand me __

_ #BI=T=T=hd program(s)

= ‘ | enclose a cheque/p. order for £ _

including despatch.
o MName

b Address

Send now ta
Myrmidon Software,
PO Box 2, Tadworth




SOFTWARE FILE

Software File gives you the opportunity to have your programs Search a
: . : ! , L2 ' nd destro
ideas and discoveries published. We will accept contributions for bl
any home computer provided they are submitted to Your Computer | ¢ stewart,
exclusively. Please double-check your programs and specify the | South Shields, ZX=w1, |
memory they require before sending them, preferably on cassette. | Tyne and Wear. !
We pay between £6 and £36 for contributions published. THIS SHORT machine-code routine produces a
—_—— missile on line 18 on the display. It proceeds
Figure 1. 36 00 01 upwards searching for an alien as it goes. The
s e 0C 08 9 missile leaves the display if no obstruction is
Sigone 2 found, or blots it out if an obstruction is found.
16514 ZA OE 40 1 Rem [75 Xs] The machine code is stored in a Rem in line 1
06 11 36 10 Let A$="" containing 75 bytes. After entering:
16523 258 gEa 20 For X =16514 To 16588 enter the hex :0:‘;:: ti?izfgsljre 2. Run the
(IR = e
FC gg ?E 30 If A$="" Then Input A% program in the fast mode and enter the codes
10 20 22 L0 Poke x,16>< Code AS+(Code A${21- 476 given in figure 1. They can be entered
36 05 OF 50 Scroll individually — 2A Newline OE Mewline — or
16535 21 23 0D 60 Print X;"(3spaces)”; A$ (To2) in ba_t{:h::_s uf‘:as many as you like e 2A0E .am
70 Let A$=A$(3To) 06 Newline. To operate the routine the print
gg EEC gfl‘ 80 Next X = position must be set to:
ex PRINT AT 18, A:;
1654 4 2B 0D 20 Figure 3. immediately before calling the routine, where A
FC 0E FE . is the column you wish the missile to appear in.
0D 20 FD 1 Rem [mud_“ne code] To increase speed, Poke 16549 — less than 255
16553 0E FE 0D 5 LE!’ score=0 s 1 — and for the missile character, Poke 16520 —
20 FD 10 10 Print At 4,6;"2@m= code character — and Poke 16533 — code
20 Let A=10 character.
D7 36 00 e ; o :
= put the program in figure 3, which
01 00 00 0 “terl=0 demonstrates the routine. Run the
£ i e s program
16565 (9 28 28 L0 Let A= A+linkey$="8"And A<29)- and move using the 5 and 8 keys. Try missing
2B OE 05 {inkey$="5" And A>2) the alien and then hiting it. Line 70 keeps the
23 36 00 50 Print At 19, A-2; "DemD”; At 18, A; score and line 30 must be within the main loop.
1657 0D 20 FA 60 If Inkeyb="0" ThenLet L=Usr 16514 2D O T R e S T
7 A missile for scores and titles, however more can
gED ;E EE ﬂg [lELTI(;‘:;(EiO Then Let score=score+1 be left by Poke 16518. The routine is ideal for
invader-type games.,
Spa Ce Chase Space Chase program construction.
18 TO 19S-=SCREEM CONSTRUCTION. o0 o 2888 R e S Bara.
Eg::;‘ibﬁas‘ fjﬁi‘fﬁ'}?}fﬂ i EBEHHLEQGSEE‘EENFREU‘?‘Eggg. Space Chase graphics.
an. Se@ TO 305--VARIABLES. W4 -- - -ABCD LINES SOS5 & Ges
Ix THIS GAME for the 48K Spectrum, you S08 TO SE@--BPRINT ALIEN CRAFT
shoot down 10 alien craft before they reach the S HOUEHERENS O UR s E. CHRx% 143
safe zone. You are looking out of your cockpit 85 TO 70@--FIRE LASER. ai—_-F. LINE 985
window and have to line them up in your sights 808 TD BE@--EXPLOSION & SOUNDS.
and fire your lasers. If they reach the safe zone =8 ®--——-G. LINE 967
then vou have failed. The bottom of the screen e RranE E

displays ume left and crafi /. : - .
Ay siine (E e el FEow Register HL. holds the location where the

To fly vour ship use these keys:

Up
Down 6
Left 5
Right ‘8
Fire o
This program uses three machine-code

routines. The first of these copies the screen
into another part of the memory. It acts as a
kind of CLS bur it recalls the saved screen
only, clearing everything else on the screen.

copy starts, Register DE holds location where
screen is moved to. Register BC holds the
amount of bytes to be transferred. LDir carries
our the task of moving the block of memory.

The next machine-code routine enhances the
Spectrum’s sounds. It uses the Spectrum’s
sound routie in the ROM, Register DE holds
duration of the note; register HL. holds pitch of
the note; and register B controls the loop.

The final machine-code routine prints out the

explosion. The data for the explosion is held in
location 40051 onwards. All the machine-code
routines are held in Data statements withingthe
program. So there is no need to load them
separately in the Spectrum. The sound routine
used in this program was developed from the
sound routine printed in November's Your
Contputer.

Once you have mastered the game as it
stands, vou can make it more difficult by
reducing the nime variable “0i” in line 300.

1 REM =#%x¥*SPACE CHASExxxxx 58 INK 7
2 REM WURITTEN BY THHIR ABBRS. 78 PLOT S30.60: DRAU 15,15: DRALW
3 REM FOR THE 1,9: PRAU 5,5: DRAW 1,0: DRAW -
45K SPECTRLUM. S,-5: DRV 1,8
S REM SCREEN CONSTRUCTION. &0 DRAW -5,-5: DRAW 26, -18
18 REM 92 PLOT 225.,@: DRAW -15,15: DR
1i INUVERSE @: OUER @: BRIGHT © A -1,8: DPRAVY -5,5: DRAL —-1.,8: D
BORDER 3: PAFPER 8: INK 9: CLS RAY ©,-5: pRAY -1.8: DR =5
28 INK 6&6: PLOT 1i2,64: DRAW @, 120 DRAV 26, -1
15,-PI: DRRW 15,8: DRAU 8,15: DR 185 REM
AW i,.8: DRAL &,-15: DRAW 15.8: D lac REM CDPY SCREEN
AR B, -15,-PI: DRAU -—-1iS5.,@ 11l® FOR f=42288 TO 40056: READ
3@ DRAW @,-15: DPRAW —1 B: DRAV a: PGKE f,a: NEXT r
@,15: BRAWL -15.6 128 DRATA S3.,8,64 ,17,650,195,1,19
AP PLOT 185, 92: DRAW -15 L8 DR 2.26.,237,176, 291 T3 s 83 195 i7 L=
AU @&,-1: DRAW 15,0: PLO7T 15%.892: 64, .1.,. 192,25 EB'? 1?5 EE.HL_. _.-ﬁ a SN
DRAV 15.8: DPRAWY £,-1: DRAL 15, 2.2,33,.190,0,5, 13 197 213, 2‘29 265
e rccrnrrnued on page 135)
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NEW SPECTRUM AND
ZX81 SOFTWARE

“WINGED AVENGER"
Fast and furious. SPECTRAUM version has SOUND and USER GRAPHICS. 7 LEVELS,
3 WAVES, MOTHER SHIP, HIGH SCORE. RE-FUELLING, RAPID FIRE, SMART
BOMBS and LASER SHIELD. PCW “ONE OF THE BEST SINCLAIR GAMES YET",
Only £4.50, Al SPECTAUM + 18K ZX81.

“SPECTRUM SCRAMBLE"

MORE M/CODE ARCADE ACTION. "SO GOOD THE REVIEWERS DIDN'T REACH
THE FINAL STAGE™ (NOT BAD EHII). NO LESS THAN 8 DIRECTIONAL KEYS lor a
SMOOTH MOVE. Full ARCADE leatures including, LASERS, BOMBS, INSTANT
AESPONSE, CONTINUOUS SCORING, ROCKETS, SOUND, FUEL DUMPS, RED
WMETEORS, DEFENDER CAAFT and HIGH SCORE. Beware CONDITION RED. With
this one you MOVE, FIRE and BOMB AT THE SAME TIME. RELEASE PRICE of
£4.05. 16K or 48K SPECTRALUM.

“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 te SIX PLAYERS can col with tha MICRO daing all tha
WORK. Acts as DICE THROWER, BOARD, RENT COLLECTOR. UMPIRE, BANK,
AULE BOOK, ACCOUNTANT and PROPERTY RECORD. SUPER GRAPHICS by
Gary Kennady (thanks mate). GAME SAVE with winner so lar repart. COMPLETE with
INSTRUCTION BOOKLET. The ULTIMATE in FAMILY GAMES. Don't MONOPOLISE
YOUR MICRO. AMAZE all your fnends and lamily. (Can you see your GRANNY on &
MICROT) ONLY £6.65. 18K ZXB1 VERSION ALSO £6.95.

"BASE INVADERS"
The ONLY ARCADE GAME EVEAYBODY SHOULD HAVE, The SCRBEN'S the
same, THE INVADERS are the samae, BUT you get a SHIELD and a CHOICE of
THREE SPEEDS, (OK., FAST or INCREDIBLE). GCOD SOUND, a HARD GAME,
and GREAT GRAPHICS. COMPLETE your software collaction for just £4.50. 16K and
4BK SPECTRUM onty.

“AUDIO SONICS™

WINNER of WIZZ KID B2, For the SPECTAUM. AS. writes sound effects for your own
programs. 26 PRE-SELECTED SOUND EFFECTS include TELEPHONE, POLICE
SIAEN, FROG, SPACE EFFECTS and OUTBOARD MOTOR. GO into MODIFY and
you are presented with a display of SLIDER CONTROLS to adjust PITCH, RISE, FALL,
BARISKNESS, DECEL, ACCELL, TONE, REPEAT RATE, STUTTER and DELAY.
ADJUST the SLIDERS then INSTANTLY hear the SOUND CREATED. Call "THE
SOUND ONE” and & program line will appear that is ready for insertion into your own
programs. Hours of EXPLORATION. YOU WILL BE AMAZED whal BEEP can DO. We
are proud to ofter this at £4.89. 16K or 48K SPECTRLUIM.

“SPECTRUM RENUMBER DELETE"
All MCODE RENUMBEAS ALL NOT PART. "YOU WONT BUY A BETTER
RENUMBER PROGRAM FOR THE SPECTRUM" JUST 600 BYTES. At £4.85. ALSO
ZX81 VERSION.

"HIGH NOON"
When YOU'VE SAVED the GALAXY. SCRAMBLED or whalever sise you do on your
MICRO, what about 8 GUNFIGHT? Play the SPECTRUM or YOUR PALS. THREE:
LEVELS. FULL FEATURES, CACTI. COFFINS, WAGONS, RAPID or SINGLE
SHOTS. SUPERB GRAPHICS. GOOD SOUND inciuding DEATH MARCH. ESCAP-
15M on TAPE for JUST £4.50.

"DISPLAY"

Takes over when BIN and the DEMO lape left off. How would you like 273 difierent user
defined GRAPHICS on a 16K SPECTRUM or a GRAND 336 1or & 48K. All 01 Ihese can
be displayed on the screen at the SAME TIME, UDGs are siored as PAGES and any
TWO PAGES may be exchanged in memory. FILES can ba LOADED FROM or
SAVED TO TAPE. LOAD into any page location. TURN a UDG ¥a turn, Ve turn, FLIP &
SHAPE over, REVERSE a SHAPE, EXPAND Y ol a CHARACTER o a fudl
character, UP, DOWN, LEFT or RIGHT by one PIXEL. 5 SHAPE FILES ane included on
TAPE. INCLUDING a 64 CHARACTERS per LINE DISPLAY. COMPLETE with DEMO
PROGAAM and INSTRUCTIONS. JUST RELEASED at £7.00. 48K or 16K SPEC-
TRUM only

"YAHTZI
Up to SIX players allowed. Plays the classic DICE game of strategy. All electric scorepad
complete with GARRY'S “CHUNKY LOOK" character set. All cheating and ermrors
rejacted by your electronic umpire. Update your games cupboard for £5.50. 48K ONLY.

“MATCALC"
For BUSINESS and PROFESSIONAL use. Ideal for WHAT IF siluations, CASH FLOW
FOREC STS and analysing RELATED figuras. 64 character display oplion. FORMU-
LA may ba MATHEMATICAL or LOGICAL. MENL of FUNCTIONS. SAVE and LOAD
DATA ta TAPE. FULL instructions included. LITERALLY HUNDREDS of USES. BOTH
48K and 16K SPECTRUM PROGRAMS on ONE TAPE. JUST £7.00, EXCELLENT
VALUE.

“PROGRAMMERS DREAM"
A SPECTRUM TOOLKIT. Posiion independent and just 1450 BYTES. Facilities
AENUMBER lines or blocks any increment or start. BLOCK OR LINE MOVE including'
a AENUMBER mio place If required. BLOCK OR LINE ERASE. CHANGE SELECTED
STRINGS (NAMES OR CONTENTS). DUMF vanable names and vailues (usable in &
loop). DISPLAY PROGRAM of PROGRAM plus VARIABLE SIZE INSTANT and
CLEAN. JUST £6.95 with explicil instructions.

WORK FORCE

140 WILSDEN AVENUE, LUTON, BEDS, ENGLAND
ALSD 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
ZX81 [ ZX SPECTRUM [ 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) (1 ZX SPECTRUM £9.95 (48K)
[ 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 8AX. OR at the
POST OFFICE using TRANSCASH ACCOUNT 302 9557

#= YOUR PBS IS NEVER OUT OF DATE *
= J

from
MIKEUEN =9

- g

-

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

Scramhble £5.50

High-speed arcade game - the fastest available. Thrust, altitude, fire
and bomb controls. For 16K or 48K Spactrum

Masterchess £6.95

The program for the real 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 + Tempest + 1K Gamespack + Dabug

Al smpplied on caasstte with [rary cass : £3.95 (DX Chess £6.50)

W hae full getails of the Meoro-Gén range of programs and add-ons.
availabie from local sback:ats or direct Ircen ihe marutaciurers (D0ase make
ehegues/POr's payable 1o Mio-Gan and asd A0p post & packing)

MIRHUEN

24 Agar Crescent Bracknell Berks RG12 2BK



SOFTWARE FILE

fcontinued from page 133)
3,16, 249 281

14@ PLOT 75,8: DRAU
6,8: DRRAU &, lg: PLBT

@,9: DRAU -18,

195 LET Ll=USR -lBHBB

196 EEET ORE Stoe

&: POKE 40841, 169

NT (RND£27])
31@ GO SUB Seo
33@ G0 TO S

1@ LET
g;-"?" } —(INKEY$="6"3
52080 LET X=x+Z2%f{1(lx <)

53@ LET

YHE="5") —(INKEY&="6")
S40 LET y=y+2x(iycd)
S50 LET L=USR 48810
560 RETURN

5668 GD SUB Ses

7A@ RETURMN

S@0 REM

501 LET L=USR 408012

920 REETDRE  Fea8+v
93@ LET a%=

980 NEXT f

133 PRINT INK 4:AT 21.18; "TIME=

X=(+INT (RNDZ3) -1+ (INHKE

Y=y +INT (RND:3) -1+ (INKE

203 PRINT AT 21,15; ti

82@ PRINT : LET L=USR 48135

998 GO TO 965
Lo 100@ LET z=8S: LET $=65: LET Li-
3;1,100,0.,2 = 85: = '
3 =S8 237 vd [ S0 15 181@ PLOT z,9: DRAU Li,®: DRAU ©
. l2: DRAU -11.0: DRAU &,_L2
1036 LET sozoBC LET 5 lET |
©,9: DRAY 7 Z=z - 9=9-5:
: 1=11+1@: LET 1l2=12+10: IF z-0 TH
179,8: DRAY EN GO TO 2S00
105@ GO TO 1016
4AB@E7,1@: POKE 4@@33,
®: POKE 40841, 100 LET L=USH 466

20900 POKE

197 xT
137 R 12: FOR f=1 TO 26: LET L=USR 48,
195 FEE usg GRAPHICS 26: NEXT f: FOR f=1 TO 180: NE

9=144 TO 15@: FOR f=@ T :
o QEX$E?D aE POKE USR CHRS% g9+F.a aééscth TI=0 THK
2 = XT a
aaagnEER,F-¢Bﬁ?1 TO 40169: READ ee PRINT SeRTMT T gn:NT eOu
; a : : -
5, BOKE ¢ 43@2?x1a POKE 40033, 1 HAVE FRAILED IN YOUR MISSION.™ " -« ;

sh; ENEMY CRAFTS REARCHED THE SA
FE™ - TUZONE .M

230 LET L=USR 4@®©12: PAUSE 3@
38@ LET 1i=5@0@: LET sh-1@ S a—al aheaes
39S LET x=INT (RND®15)- LET y=I GeRIN T T

%
2038 IF a3%="y” OR a%="¥Y" THEM BO
RDER 3: PAPER @: INK 9: ©LS : P&

5@@ PRINT AT x,u4; " sloe o o RN
, . 2P4@ PRINT
1§?5 PRINT AT 2i1,3S5:ti: LET ti=t e

= £xX >»16) )
26 :

— iy > 283 25808 PRAUSE 1860: INK 1: BORDEH 4 :

PAPER 6:

CLS
LL DONE™® *“YOu HAVE CUHPLE!‘ED YO
UR MISSIDN SUCCESSFLULLY .®

5280 REM
605 PRINT BT T - R 2510 PRINT ““"“ALL 18 ENEMY CRAF]
£10 INK 3: PLOT 54 557 DRAU 7, 8RE DESTROYED™

67: PLOT 261,23: DRAU -72,67: LE =528 60 SUS 2rao

ais o= soEct: - Ll 5586 PoIny 2922 SCORE
658 IF T i, “ T CYOUR IS *; FT
To o0 |- oe SRS ATTHEN SO 310+ ( (1@-SH) £18) . RETURN :

7eel DATA 1&,15.9,14,8,13,7.11.4

15 GJ

706z’ bATA 12,16,9,17,6,18,7,28,4

s 25,8 ,31

8B4 POKE 400627.,5: POKE 40833 ,20 1,16.,6,2%,
: POKE 40@41,39 o 7604 DATA 13 16,11 ,17,12,168,18,.2
885 FOR f=1 TO 2: LET (=USH 4@8 @,16.25,21,51
26: POKE 4@033,86: NEXT 56808 DATA ©,24,60,63,63,65,60,24
806 PRINT AT 0,0 $17,35,71,141,555,555,157,4, 136,
81@ POKE 40027,1: POKE_ 40033, %: 196,226,177 ,255,255,254, 144,83, 24
POKE 4084i,0: POKE 46150, 08 .60,252,252,252.60,34
815 POKE 40158, INT (RND:2) +148 5620 DATA @,BIN 19000000 .@ . EIN @

825 POKE 48150, 35 21026

530 POKE 4@0027,1: POKE 40033, 1- 3638 DATH 8,
POKE 48841,0: POKE 48159, 1D 2

832 PRINT : LET L=USR 48135 909

838 Boke 555,498 %00 8533

z . 2 3

: "POKE 40041 .550. FoRp tC,%8233.5 et

LET L=USR 40026: NEXT f sl

845 POKE 40027,10: POKE 48035, 1 e

©. POKE 48041, 106 e

85@ LET sh=sh-1: PRINT AFT 21,20 16 ia3.9
;sh: IF sh=8 THEN GO TO 2480 4@t pDaTa
.BE@_FOR F=1 TO 20: NEXT F: GO T S S
985 LET w=INT (RND:4) +1 E%si

918 IF ti <23 THEN GO TO 1000 =1 %1

940 FOR f=1 TO & 49026 LD DE,S
95@ GO SUB 508 SSIEol oDk 42939 LD HL:1@
968 REARD .k } 42000 LD HL.16384 22833 LD B.20
55 IF j<¢& OR 4Jrl1l1l THEN LET as= 4203 LD CE ,Sa2aa 48035 PUSH DE
e i@eas Lo BC ,5335 40038 PUSH bC
967 IF j<4 OR j»15 THEN LET ag%= sl s D 42037 CALL 249
e 40812 LS HL,Seeses 18242 LD~ BC.200
970 PRINT BRIGHT 1;AT j,k:;as d@e@is (b DE,16384 49943 POP HL
975 IF INKEY&="0" THEN GO SUB & 49@18 Lo BC,533S iepie PO DLrBC
o2 4@@21 LDIR i0G4> PoOE

2
“DO YOU UISH TO PLAY

205
TTUTHANK YOU FDR PLAY

2410 POKE 468027,5: POKE 48833,20
: POKE 482041, 2086: LET L=USR 4061

Ed-EB FOR F=1 TO S: LET L=USR 4@8
NEXT F

70035 DaTH 1@ 15,11.34,12,13,13.,1

200010 ,0,.EIN 01000000 ,0 ‘BN o8

, 69,126, 255,255, 255, 255 ., 126 .60
@ DATA 10.15,10,16.8,17.15 .14
17,6,14,12,15,58,13,8,186,12,1
12,11,15,11,12,48,39. 7,153,115,
156,15,15,13,15,%,14, 13,15, %
,14,34,17,6,17,14, 14,133,211,

DAETR §,11,12,20,14,15,6,16,
:15,9,21,11,16,11,21.9,16

L~

5,5
=%
125,215,35,126 215,35 62,32,
197 ,229,205,90,156,553,252,4 ,
24,181 ,.532.,251, 225 193,16, 527

7oa
gy Nk ";

: PRINT a8.,ad; "uE

2,56,124 ,124 ,124 ,56,

»115.156,6.42,62,22,

Sound enhancer.

BC
42248 DJINZ 48634
4005@ RET

Dream machine

Tim Goldingham,

Maidenhead, m&ﬁ

Berkshire.

MOST ADVENTURE games involve a series of
cholces among a f‘n:te number of situations.
Here is a program that gives a completely free
rein o vour imagination. It is written for the
Dragon, but could be readily adapted for other
machines.

The scenario is that the computer has been
plugged in to your unconscious mind, and its
RAM now contains details of the dream you
dreamed last night, which you yourself have
now forgotten. You have to reconstruct the
dream by a series of yes or no questions. The
resultant dialogue can be both hilarious and
revealing.

It is strongly recommended that you run the
program a few times without attempting to
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
players ostensibly concoct a dream; but in fact
the simple rule is that they answer *“Yes” to any
question ending in a vowel, while questions
ending in a consonant get a “No™ response. Y
is treated as ambivalent.

This simple algorithm has some limitations.
In practice, very few words end in vowels other
than “e™; and the game is inclined to get stuck

{continued on page 137)
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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

Cassette-Based Business Software by Andrew Crane
for

EPSON HX-29 PORTABLE
NEW from MST CONSULTANTS

STOCK CONTROL PACKAGE
£25.00 fully inclusive

vou will wander how you ever managed without this simple-to-operate,
colf-contained, functional, stock-control system. Features includa
*Hard copy on integral printer
*Ready access to all stock records
*Date and tme recordings of printer listings
* Ability to store thousands of stock items on microcassette files
*Menu-based options displayed on integral LCD screen Software Menu
Options include:
Add/ Amend stock, stock search, delete stock, reorder report, stock
evaluation, stock list, amend stock levels, file exchange.
Also EPSON HX-20 DATABASE. SUPER-CAPACITY card index system
Choose your own headings. Facilities include sorts, ‘searches, field totals
aste. £25 inclusive

DRAGON 32 PACKAGES — available NOW
MST DATA BASE — Card Index filing systern. £14.95 inclusive.
MST INVOICES and STATEMENTS — Prints excellent and
detailed documents, etc. £14.95 inclusive.
MST STOCK CONTROL — Stock lists,
Reorder reports, etc. £14.95 inclusive.

MST BUSINESS ACCOUNTS — Debtor/Creditor details and
summaries, etc. on printout. £14.95 inclusive.

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. Chegues and Postal Orders
should be made payable to MST Cansultants. Fully-inclusive prices include
VAT and postage costs.
TRADE INQUIRIES WELCOME.
Send your remittance or Access card no. & signature 1o:
MST CONSULTANTS

-\

Newton Road, Bovey Tracey,
| Access |

stock ewvaluation,

Mewton Abbot, South Devon TQ13 SBB.
Tel: 0626-832617
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Post coupon now to: MICROMANIA SOFTWARE
14 Lower Hill Rd, Epsom, Surrey KT1A BLT.

' Please rush me
IO copies of GHOST'S REVENGE at £5.95

' | enclose Cheque/PO/cash for £
Sorry no credit cards.

MName

Address

mménh

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 *0O"" Level
Chemistry 0" /CSE Level
Biology “0O'" Level
Maths 1 **OQ"" Level
Maths II **O"" Level £6.00] together £5.00
Computer Studies “*Q""/CSE £6.00
Teachers Markbook £6 (ZX81) £10 (Spectrum)

6.00 } If ardered

JUNIOR SCHOOL
Jungle Maths (+ — X —) £5
Astromaths (%, Decimals, Fractions) £5
Magic Spell (Spelling) o
Music* 1, II, III £5 each
Communicator* (Morse, Semaphore ctc)
*ZXH1 only

All for
BRC

2]
L

Please add 50p for Postage and Packing
5 MINSTER GDNS, NEWTHORPE, EASTWOOD, NOTTS.

COLLEGE OF SPECTRUM

\




feontinued from page 135)

if the questioner ends most of his questions
with “me”". The computer program overcomes
these limitations by selecting five letters at
random at the beginning of each run. If a
question ends 1n 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 “mavbe™
answers. Even when you know the rules you
will still find the game addictive, because you
do not know what choice of letters has been
made for the current run.

To increase the variety of responses,
questions beginning “Had IV, “Did I are
answered “Yes, you had™ or “No, you didn’t"’;
sometimes the remainder of the question is
repeated, sometimes not.

Looking ar the program in more detail, lines
80 to 150 produce a suitably scientific-locking

SOFTWARE FILE

“hrain. scan’: any similar graphics pattern
could be substituted, or this section omirted.

As there are some letters which very rarely
end a word, line 200 lists those from which the
selection will be made. Lines 210 to 280 then
set up two variables, C$ and DS, containing
respectively five and three letters. The Instr
function is used to ensure that no letter is
selected twice. Any guestion ending in a letter
that appears in C3 will receive a “yes’ answer,
while the three letters in DS will produce a
“maybe’’.

The question is read at line 300, and stripped
af 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
lasr letter of the question is then compared with
CS5 and D3, 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. Notice
line 760, which prevents the question “Was I
with my aunt?” from receiving the answer
“Yes, vou were with my aunt”™

To introduce some variety, questions are
counted by line 330, and the first “No" answer
after 25 questions prompts the possibly mis-
leading response “Haven’t you forgotten some-
thing?"'

f vou wanr a recap, an asterisk will print all
the questions thart 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.

LD 'THE DREAN MACHINE

S0 'COPYRIGHT T P GOLDIMGHAM 1982

I8 CLEAR 2000

28 BIN ARCID8)

5@ CLES:PRINT=THE COMPUTER WILL ROMITOR YOUR

UMCONSCIOUS HIND.

4o
458
45
478
AER

"res

RmAND (S

BElEmEn: Qe ]
PRINT® “si0N B GOSUB

HOLD THE LEAD TO COTO Zed

THE TELEVISIOM SET. AMD RELAXCOMPLETELY. " 498 fraybe
@ PRINT:PRINT"PAESS THE SPACE BRR WHEN YOU BREREADY. * S0@ R=RND DY
7O IF INKEY%£1= = THEN 70 518 IF Ria THEN PRINT® WELL. MAYEE"
BA *chart SR IF RIT AMD R(T THEN PRINT® YOU COULD SRY THRT"
9@ PHODE 4, 1:SCREEN 1.0:P0LS 238 IF RS THEN PRINT" 1 SUPPOSE sO°
190 =4 SR COTD T88
118 FOR J=d TO 2 BTEP N F52 "messazes — no
128 A=RNDCOGY r K-, PYeilE=R SE@ PRIMT"ND":IF BYZS THEN PRINTHRAVEN'T ¥OU FORCOTTEN SOMETHING? ™ :E=-53: RETURN
150 LINECY: TRI=4X: Y]}, PEET:S0UMD R: L:LENECK: Y)—(J+M, 780 PBET ELSE RETURN
140 MEXT 370 PRIMT"DEFINITELY MOT® 1 BRETLRN
150 SCREEM @ S8R PRINT“CERTAINLY NOT™: RETURN
1E8 "sot Daramsters 590 PRIMNT"HOT RERLLY™:RETURN
170 CLES1PRINT"THE COMPUTER HAS HOW STORED THE DRERM ¥0OU HAD LAST NIOHT. YOUR O @0 IF LEFTS(I®, G)="DID I “THEN FRINT"MD. YOU DIDN' T=1:CO05UB 760@:ACTURN
ONSCIOUS HMIND IE NOT AWRRE OF ° THES: YO HAVE TO OQUESS IT By A SERIES OF YES/MO El2 IF LEFT&LI#.E)="HAD [ "THEM PRINT“NO. YOU HAIN 7% :00506 TE@RETLRN
SUESTIONS. * ESB IF LEFTECI#, B)="WAS 1 “THEN PRINT“NO. YOU WEREN' T t:iGOSUE TEA: IETURH
188 FRINT:PRINT“PRESES THE SPOCE BAR TO START.™ EZD IF LEFTEIZS, 7I = HAE IT "THEM PRINT=NO. IT MHESN' T IGOSUD 780:RETLRN
199 IF IMKEY#()™ " THEN 130 £49 GOTO 6O
208 A= ARDE L HOP R TR B30 "weEsaTed — el
=18 FOR J=1 70 % GED PRINT-YES" : RETURN
G2 EE=RITH(A%, ANDCLEMOASI ) 1) 2 IF INSTROL, Cf, BRIFD THEN 220 ET@ FRINT=THAT" S RIGHT":RETURN
270 Ce=Chaly &80 PRINTTCORRECT™ : RETURN
S4B NEXT J E58 PRINTTYOU'RE DETTING WARHER! ": RETLRN
Z5@ FOR F=t 70 T TEQ PRIMT=THRT'S IT* 1RETURN
ZER B3=HIDS (A%, ANDCLENCA®I 10 IF [NSTROL. D%, B¥11@ THEN 26@ 718 IF LEFTS(I%. E)="DID I “THEN PEINT"YES, YOl
s 2Tl De=DE+BE 720 IF LEFTSCT R EX="HAD 1 “THEN PRIMT Y
220 MEXT J 7o IF LEFTH(I8: E)="WaS 1 *THEN PRINT =Y
290 CLSS T4B IF LEFTHRCI%, TV ="HAS 1T "THEH PRINTVES:
SOD LINE INPUT Zs:IF LENCZ®) (1 THEM So@ 750 00TD EE@
FL1B 1IF Is="e" THEM 810 TER IE - AMDCSH] 1 AND INSTROL. I8, "FMy=1sB THEN PRINT HIDG(I®: 6) ELGE BRINT
IZ0 IF Z="#" THEM PRIMT:PRIMT®ven “Ct. "saybe “DRiPRINT:PRINT:DOTO 208 TR RETUAM )
20 BeB+l TER TF RMD{Z)) 1 THEN PREINT HID#{I#.7) ELSE. RRINT
FEASCORIGHTSOES, 103 i IF X{ES THEN I8=LEFTSCZS, LEN(I3#)=1) 10070 348 TH98 RETURW
Esrln B3R '"erint sunmery
IF X=ET THEM ZheLEFTS(I8: LEMCIEI=1) E1@ FOR Je@ 70 A
FArRIGHTROIE 1} £22 GEULEFTHIAR: TS, S5
IF INSTR{1. G F3110- THEN 458:% yes 238 IF l:-'l-“.m:. 1 DR DH==HAD I"DR GHe HAS I=THEN A% cJToHID% BRIl 71
1F IMNSTRCL, D% FEX1 8 THEN SBOI" may e B&@ PRIMT At
' ho BE@ NEXT T
F=RND (9} 268 GOTo Ia@
RRINT® *::0M [ COSUE SE3. 570, 508. 599, 6108. E10. 61 6. 610, 610
478 GOTO T

EES, 678. EED, £92, 780, 718, 710, 710, 718

Option

Peter Lewis, B = ]
Widnes, VICEOD)
Cheshire. |
WHEN FROGRAMMING 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
aliernative: is o 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 tmes a second by using the IRQ
routine.

It is initiated by the command SYS 673 and
can be switched off by restoring the Vic.

o =673

i5 EEAD H

=8 IFA= 792 THEHW EHND

e "IihEI =)

24 I=I+1

26 GOTO 1@

28 DATA 189, B is e

44 LIATH 33;154. JrﬁJ@L;_ﬁ 1

o8 TORTA 185,19 B I 1 P

S8 DATH 201,068,208, 61 .36, 285, 14, 14

rE DARTH 15591#..251|4| 24,81, ﬂhJi'$J14;
28 DARTH EEIJIEJEEEJU}}?E 238,14, 154,35
2R DRATH 523

188 EEM ###% SYSEF3S TO START w5

118 EEM ##%% FEFEESTORE TO EMD fs#

Lawn mower

Shinge Sugiura,
Putney, i :3
Londan.
HAVING FAILED all your O-levels you could
only ger a job as a lawn mower, but the garden

is 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 your oil runs out. you will be
vaporised.

When you first run this game you will be
greeted by a short instruction. Then you are
asked to input your speed, level and the loud-
ness. After this the game starts with a shore
burst of music. You must puide the mower

around the garden whilst aveiding the ericket
balls and the rocks and gobbling up rhe oil
cans, but this is not all. If vou mow over an area
already mowed, vour oil will decrease burt vour
score will stay the same. So the trick is to avoid

areas that vou have mowed.
All this furious action is accompanied by
music in the background and a constant updare
fcontinued on next pagel
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{continued from previous pagel
of the score and high score.

If vou want to change the speed, level or
loudness simply press Escape. This will start
the program again without clearing the high
SCOTE.

Lines 10 to 280, main program; lines 290 to
450, initialising procedure; lines 460 to 490,

SOFTWARE FILE

introduction music; lines 500, 510, data for
introduction music; lines 320 to 540, delay
procedure; lines 550 to 650 set up the screen;

lines 660 to 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 to next screen
procedure; lines 1070 to 1090, music ar each
new screen; line 1100, data for the music at the
end of the screen; lines 1110 to 1180, music
during the game; lines [190 to 1390,
instructions.

When typing the program in leave out line 10
and put it in after the program is running.

19 OH ERFOR GOTO S8
28 hixediscreeni=l
23 MODELPROCEni % FROCE nat
48 Lives2
58 scoresi zcreent=l
o8 ¥VDUS3:18.32:0.18:8:17, 138,12
78 PROCwall:PROCobst: PROCcans FROCintra
B PROCEniE
5@ REPEAT
189 FROCErint_nauer
110 PROCuzit{waitiy
120 PROCAisPrlay
1328 PROCmusic
148 IF IHEEY.-58)=-1 THEH A®s“LEFT"
158 IF IHKEY( =&7 da=]1 i
168 1F INKEYS =73 ==]
17@ 1IF IHKEY(-10%
180 WOULT. 5,30 k#4233

IF AE=“LEFT® THER =Xe<i-1
200 IF A="RIGHT" THEH =il
218 1IF AS="UP" THEH uX=muX-1
220 IF AS="DOWH" THEH wXegis]

252 1F eilcsd THEM SOUHDI,Z: 1.1
268 IF ofld=B THEH FROCend
278 UMTIL FALEE

ELSE SOMDELS,-9.8.8

292 DEFPROCImI®
200 RESTORE 117568
318 AE="RIGHT" i mx=15 :5-;'[5-911*40
320 ENVELOPEL . 1,656,625 5;2
335 ENVELOPEZ 4,6 =3,=3, 4. 1.0 53,50
248 VDU23, 224,295,255, 255, 255 215 255 255,255
3%a vauza,ees,:zs-lzs. 55125, 126,24, 24,68
FEO MOU2Y, 226, 68, 24, 24, 126, 125.255; 128, 126
A70° VOUE3, 227, 112, 188,169, 175, 175, 165, 168, 112
JE8 MDUZI. ZEE. 19,21, 143, 24%. 245, 145,21 . 14

358 VDUZ23, 225, 60, 126, 255, 255, 833, 255, 126, 62
490 VDUZ2I, 230,0,0, 26,62, 124, £04, 855, 187

418 VOUS3, 231,24, 24,24, 255, 126, 126,126, 126
428 VDUZ3. 232,73, 42,8,98,8, 42, 73,8

430 VD23, 233, 238, 219, 177, 155, 245. 156, LBS, 170
440 VDULS. 2.2:8: 19, 3,2/

A58 ERDPROC

488 DEFFROCintro! RESTORE 588

ATE FOR music=l

220 DEFPROCUALEL TH)
530 FOR delawk=] TO THOHERT delas®

Ss@ EMDFROC

258 DEFPROCwall

TER WDHULT . 1.31,.2, 300 PRINT OIL *, TAEC 2. 31 3 "SCORE .
=73 FRINTTABL 15, 30 7 “MOHER:

538 FOR wallel TO 38

(] WEUZL a1 12 229051 e 11 28, 224
G518 HEXT wall

£20 FOR wall=1 7O 28

&30 WOUEE - 1wl tL 228,31 ,38, wall. 224
&40 HEAT wall

658 ENDPROC

550 DEFFROCobat : COLOURL

670 FOR shat=1 TO acreeni®i+c

[=-1-3 WOUZL . BHD 34 04+ 1, RHDE 28 0+ . 220
&30 VDR BHDC 34 3k 1 RHDE 26 0+1 . 230
o IF locudnasssr0 THER SOUNCO.=13.6.1
710 PROCuaitd10a)

720  HERT obet

230 VOUSE colxsPOINTC=E¥32+16,( 31 -wR 7EIZHIED IF colid>2 THEH PROCcheck
T4l Acoresscore+R. 1 oil=sil—0.1 IF scorerSliscraen’ THEH PROCuFdate

200 R R e R R SRR SR LSRR RS P S S e

255- 129 —1.8,-10, 126,68

TO 18:READ Fitcheduration: SOUHDE  =C loudnessy 2 Pitch. duration'H ne@

S LEFT *ilive:TAB(33, 31 )i "SCREEH
28 FRIHTTABC1S.31 b “HI-ECORE " TREC 13, 85 "o IMOHER X"

730 EHOFROC
748 DEFPROCCHNS : COLDURS

758 FOR cans=i TO levelx VDUSL  RHDC 34 5ol BHDC 2E 341, 231
= 1IF loudnessi>@ SOUMHD2.1.1.1

77a FROCLAIECTRR 2 HEMT cana

70 WDULIT 8. 31:19.1%. 228, 17, 3,31: 16 15 PRINT" RERDY " ' PROCwai tLOE0E 3

750 ENMDPROC
208 DEFFROCE i nt _sswdr

g18 IF AS="RIGHT" THEH VDUIT.0.31.x,9%,.228
828 IF RE="LEFT" THEH WDULT. 8,31, =% 9% 227
630 IF As="UF" THEH YOULI7.8. 51 .00 9% 225

B49 IF AR="DOWH" THEH WDULT Q.31 =i 3X: 226

B350 EWDFROC
B8 DEFFROCCheck

Bve IF colXes@ oil®oil+Z2/IF loudnesdi>d SOUHDE,1.1.1
888 IF =ol¥x=3 THEH score=azere-. |l

58 IF coli=1 THEH FROCend

208 ENDPROC

218 DEFPROCAiISF 18y COLOURL

228 IF scoredhiX THEH hiX=icors

2328 PRINT
249 ENDPROC

S0 scoreRd AFR1S

550 VEULT 8. 30 PRINTYDERD
1888 REFEAT UHTIL CET=3Z COTO4Q

1818 ENDFROC
1pE8 DEFFROCuFdate
1838 SOUsDELL . —0.9.0

958 DEFFROCend SOUMDS. 1. 0.1

SE8 EOUNDAT L. -8.8, 8 -S0UNDLLZ. 8.8

979 1ive=1live=1"'1F liver=0 THEN &0 EHDPROC
a8

TRSCE, 300 INTE0il 3™ "iTABCE. 31 3 INT Cscore 1 TRABC24, 313 hi i

B NDUT B, 3 e 0%, 252 PROCUA I L3028 )

PRINT=Preszs SPACE BAR to Play asainl®

1848 FROCEmint _mousr WDULT.8:31. 11,14
1058 PRINTTSCREEH “ screenti® COMPLETED!":

PROCHEWS Sraen

1068 FROCuAIECEDOD ¥ screens=acraani+l | GOTOED  ENDPROC
1878 DEFFROChewscraen RESTOREL100

1680 FOR nusic=l

TO & READ Pitch.duration: SOUNHDL. =C loudnesaid, pitch, diration
183 HERT muaic: ENDPROC
1188 DRATABL. 3,101,323, 117 3129,

+117,3.125.5

1110 DEFFROCHUSLE. IF AGUALC=E 51 THEN ENDPROC
1120 READR pitchX.duration® IF Pitché=8 THEH wvolume=R ELSE wolumes—C loudnaassl
1130 IF duraticn®esS5 THENM FESTORE 11508 EMDFREOC

1148 SOUHDL, wolume i tohic durat ion

1150 DATA

IO S 120, S O 1205 1173,

EHLEROC
1822, 017 A, 1215, 181 4, B, 1, 181 . 4,0.1

1160 DETA 11,4, 121, 5008, 121 .5, 1172, 189.2,117.4, 121 .5, 181 .4, 6. 1,181 .4.0.1
1170 DATA 101.4.89, 50,8, 89.5.61.5,8,0.81,5,73,6,0.7, 181 . 5,89, 5, 8,.8,.39,5

1130 DATA 81,3,0:0,91.3:7
150 DEFFROCLnat
VBLLP, 1, 3105, @, 225

T3 6.0, 18, 535, 285
FRINT" MOREFR *.CHR$225

1218 VDULZ. 2,31, 10, 3. 221 PRINT® By Shirdo Susiura " CHRSZ3L:COLOURI

ExXT mazic
480 PRINTTABILS. 150" " PROCWAL 0 3083 > (526 PRINT A
49@ ENDPROC . th 1i o
503 DATAIPI. T, 121,32, 137 .5, 180, 2, 125, 2, 12142 1292, 121 i 4: 117.3 Sl M e e i
=i DATAISL .. 181, 5. 0537, 5. 1212, 125, 2,121, 2, 129,2, 121, 4. 117.,3 5

logive cricketballs

“1240 COLOURE PRINT®
1250 COLOURI PRINT:
1268 VOULT.

tlscreeny

-. FRINT®
W =

c‘.E‘rn LHFI"LI!" FRIN
lﬁfn PRINT " Tnput le
LIS FRINT i 1%
1370 FRINT "
CETE D UNTILTR

1380 FRINTY *S

1230 ENDPROC

FRINT. I
Preas

Having failad Ili ol 07

0. 2155 11. 231 PRINT® -
iy CONTROLS » =~

e e T,
OUEQPRINT = TPyt sPeed ]*fP‘T‘ o SCSLOWR "1 REPEAT
T 15 e
1 1iHARD
',a_um'_ar-_r;—g
Trfut loudness OCSILEHT 2
=1 loudngesiiad Th=11
SFACE BRAR to Play Same!"™.

Tavels youronly Job waz as & Lawn Fow

Thera are wany hazards to this job. Fer instance there are exp
h wou must cbvicusly avold andthers are rocks which wou |
Dl toF
To chenda leveli Prazs ESCRPE.
Press SPACE BAP ko cantimuel®i
RS, AT 1030, 158/ PRINT"

LETE WDULT 1.3 .5, 2,224 -PRINT"
Tl Rl .55 208 PRINTY
7. 2D F*Plrrr

of this wour mower OI iz limited. =

PE_P‘EFIT UHTIL GET=32:CLG

___—--—-l):'l. Can. .

LEFT. . ":PRIHT*®
“ PRTHT

THETRL " 123456768

Ela

o BCEASY) " REPERTIN=INSTRO “12345" GETSL UNT

ta SCLOUG Y ") REPEATIX=IHETRL "Q123435780"

REPERT UNTIL GET=32

On the grid

Stephen Vine,
Redhill,
Surrey.

THis PROGRAM for the Vic-20 plus a printer
will create those puzzles in which a set of words
are hidden in a grid of lerters. All you have to
do is to think of the actual words you 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 difficulties. It is possible to 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 &5, O

CLR

POKE 648, 32 (return) {run/stap-restore)

Do this after entering and saving the
program. After that vou will not be able to see

feontinued on page 14.7)
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18 IMPUT"SIZE OF GRID":X.Y:DIMGECK.YD

20 DEFFHRCAY=INTCRNDCLD¥RY+1

A% FORI=1TO8:!READXK I ¥{I) ‘HEKT
48 FORI=1TON

50 W=LENIHECI) Y R=@

6@ GH=FNRCHY : Pi=GK

78 GY=FHRCY X FY=GY

AR DR=FHR<E? " KO=<(DR

a8 YD=sY(DR)

188 FORJ=1TOW

138 HEXT
148 FORJ=1TOW

160 MEXTI: GOTO308
208 R=R+1 ' IFR>MAMYTHEH2TE
218 GOTOSE

250 POKELGE., 8 WAITIGE, 64 POKERSETE. 8
270 PRINT"INOT RBLE TO FIT IH

el REM

318 T=06

320 FORL=1TOM-1

380 IFWECIICLFCI+1000TO30

258 HEXT

3660 IFT=1THENZ19
378 TEf=CHR$C16)

25E CRE=TEF+MIDFCSTRECCRY, 20

"LECT M
2686 PRINT"AHOTHER (TRY R SHORTERQMED."
9@ IHPUT"XUORD"; UECI)  POKE3SAFS, 27 GOTOSE

20 TMFUT"MUMBER OF WORDS';M:DIMM$CH+INTCNA3+12): 003UBERG

1190 IFGECRH, PYOCONIDFCHS LT, T, 1 Y ANDEECFE, PY 2 <3 " " THEN2Ba
128 PRaEPX+HD: PY=PY+YD ! IFPRC10ORPEIKORPYC1ORPY > Y THEN2G2

150 CFCOX. OYI=MIDECHECTD, T, 10 GH=0MHRD: GYa0Y+YD : NEXT

258 FOKE3EES7E. 15 POKESSATSE, 220 POKEISATS, 26

FLERSE ENTER

B4E WE=FC D) WU I e c T+ 0 UEC T+ p=lE Tl

I\E CN=C30-28K-2) /2 CHE=TBS+MIDFCSTRELCHD L 22
S81 GRE=CHRECE) ( THERCHES (1T} ‘CR=CH+2%x

flisting continued on page 147T)
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20 is a portable computer
e typewriter kevboard,
creen, printer and micro-
ility actually built in. A
ith a rechargeable power

| : it's large enough for writing
Sand manipulating data

ywhere, yet small enough to

g briefcase.

lef the size fool you. The HX-20 is
cky toy or an excuse for a calculator.
n machine using a full extended
crosoft BASIC with 16k RAM,
sandable to 32k and 32k ROM
o 64k, RS-232C and Serial
ASCII typewriter keyboard and
iable keys brings ten separate
ions to your fingertips.
lhow. ;
15 on its own power supply for
can be easily recharge
use, with the ability to

retain its memory in RAM even when
switched off.
Keeping you in the picture.

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

Print Out. Built In.

The 24 column dot matrix impact micro-
printer offers 42 LPM in a crisp, precise
5 x 7 matrix for perdect hard copies. Every time.
And you can choose from a wide range of
peripherals from bar code readers to acoustic
couplers for total capability.

Epson. Reliability through Research.

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

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

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

Which is a bad day for ducks.

Epson (UK) Limited
Freepost
Wembley, Middlesex HAS 6BR

Freefone: 273
Telex: 8814169




Personal Software Services

GHOST HUNT

Gobble your way
through a maze -
Ghosts, power pills efc.
All machine code.
Super fast action,

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.
Highly recomended.
SPECTRUM 48K £4-95
ZX8116K £395

SPECTRUM 16-48k£4-95
ZX81 16K £395

Code Redundant!

Now there is no needto spendlong

tedious hours writing and debugging

your programs in labborious machine

code-let MCoder from PSS do all the
hard work for you...

MCoder |$1he first real integer compiler for

The Sinclair Spectrum. This very sophisticated
piece of software will simply translate basic
programs info 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 200 times faster.

Step iuto. the unkuown with.

THE FUTURE MAKERS
Arcade Style Games for the ZX81 16K
and Spectrum

PSS makes Machine

KRAZY KONG

All machine code
version of the popular
arcade game.This
program has all the
features of the original
and is every bit as fast
3 different screens
make it difficult to
beat.

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
February 1983).

ZX8116K ZX8116K £3-95

£3-95

MCODER WAS DESIGNED TO BE AS SIMPLE AS POSSIBLE TO USE...

RUN and debug
your basic
program

'I Load MCoder.

- Write or load your basic
program as normal.

Compile your program using a single print
USR command.|f you have made a mistake
MCoder will tell you exactly where,allowing
you fo correct it before it is foo late.

As an additional feature basic programs.
canbe compiled and “Stacked” above
each other in memory - giving you

frue flexibility in your programming.

(6K or 4By Costs ony - B9D
7-95

THE ZX81 VERSION IS ONLY

Enter The PSS
*COMPETITION

Ist.

| prize-£500
-2nd.

prize-

VALUED AT £250

A PORTABLE COLOUR TV

To show our faith in our product we are offering
£1000 in prizes for the best Spectrum programs
using MCoder. They can be GAMES,
EDUCATIONAL, UTILITIES, in fact anything you care
to write —The only restriction we make is that they must be written using MCoder.

10 runners up-

'WILL EACH RECIEVE A PRIZE OF £25

WE ALSO GUARANTEE TO MARKET THE TWO WINNING PROGRAMS UNDER A ROYALTY AGREEMENT WITH THE AUTHOR . # CLOSING DATE 31st MAY.
.RESULTS WILL BE PUBLISHED IN SINCLAIR USER MﬁG-AZ]NE ENTRY FORM ENCLOSED WITH EVERY COP‘l" OF MCODER.

SEND CHEQUE OR PO, TO PSS 452 STONEY STANTON RDAD COVENTRY CVé SDG




fcontinued from page 138)
what you are typing so go slowly. Now type
Run and Return. Now you have to input the
size of the grid — the number of letters in X
and Y directions, try 18,18 and press Return.

Next you are asked for the number of words:
20 is a reasonable amount. Then you type in
the words, be careful if you have no screen.
You will have to wait a while as it fits them in,
if the screen border goes red it wants you to
enter a different, preferably shorter, word.
When it wants another input this will be the
title. After typing that it prints the solution plus
the puzzle and list of words. Press Y for
another copy of the puzzle or press N for
entering a different one.

Those with expansion fitted will have no
difficulties. The printer used was the Seikosha
OP-100VC.

SOFTWARE FILE

{listing continued from page 138)

385 OPEH3. 4

287 IMPUT"TITLE":TLS

388 CTmIMNTCA@=LEMITLF) ) CT#=TEF+MIDFCETRECCT 20

Z8% PRINTH3. CHREC14}"SOLUTION: " {PRIMTH2S

390 FORJ=1TOY:FORI=1TOX' [FOFCI, J)=""THENPRINTHI. " ",

395 PRINTHI GFCI. T2 'HEXT ' PRINT#3: NEXT :FRIMT#3 'PRINTHZ - PRINTH3
408 PRINTH3. CHRECL4ICTETLY  PRINTHI, THS

418 FORI=1TOK:FORJ=1{TOY: IFG#LI, Jo=""THENO*{L, J)PCHR#(FNR(26)+64}
428 MEXTJ.I

425 PRINT#I.CHE" ' ‘FORK=2TOZNM: PRINT#E, "="; INEXT ‘PRINT#3, "~ "OR#

438 FORJ=1TOY PRIMTH#3, THECHE" | ") FORI=1TON-1

440 PRINTHI, GECI,J2" ") HEXT:FRINTHI. OfCX. . J)" |"CRE PRIMNTH3, THECHNE" ["CEE" |"OR*HNE
XT

441 PRINTHZ, THECHE" v FORK=2TOZMX  PRINTHI, "—"; *NEXT :PRIMTH#3, "4"

445 CIl®aCHRECIG)+"2T" :C2fmCHR$( 160+ 50"

446 PRINTHE: PRINTHI FRINTHI, THE

447 AB=INT(H /3+.5>+1

458 FORI=1TORB:PRINTHI. WeCIoC1¥US(I+ABICISUS CI+RAE¥2) ( MEXT : PRINT#2 "CLOSES
468 PRINT"IRNOTHER COPY C(Y/H>'":POKELSH,d

470 CETAF: IFRFCO"Y "ANDASC> "H*THEN4TE

480 IFAF="Y"THENOFENZ, 4 :FRINT#Z: GOTO4@20

458 RUN

508 DRTAL.8.1.,1,8,1,=1,1,=1,8.-1,-1,8,=1,1,-1
PR FORI=1TON

510 IHPUTHE: IFHE=CHR*¥{13»THENE1A

A0 WEC T )mlis: MEXT  RFETIIRN

Drumbeat

David Squires, S AR
St Andrews, SPECTRUM
Fife.
THIS SHORT program, written for either
version of the ZX Spectrum, expands the idea
of machine-code sound effects to produce a
rhythm generator.

It is deliberately not too long or elaborate as
this would mean losing some of the speed so
essential to the program. The program irself

suffers from the Spectrum’s usual lack of

volume but even without headphones or | drum. The other letter that can be input is P,

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 rumn, it asks vou 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 BESSPPSBBP 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 yvou dre using headphones or
amplification, the Mic socket gives a more
faithful reproduction of the sound you hear
from the Spectrum’s own speaker but the Ear
socker gives a sharper, louder, more percussive
sound.

18 REM %*#Rhythm Generalor x¥¥ ¥ 1i@ FOR k=1 TO b

5@ REM iFor 16,48k ZX SpectUm* 120 FOR v=1 TO (LEN a%$)

%@ GO TC 6@ 13@ IF ag(vl="b" THEN GO SUB 4@

40 POKE 32505, (Lb¥t) ,2: POKE 3 14@ IF ag(v)="s" THEN GO SUB 5@
Esgg;éBHEEgEé;gERtSQEBé REEEENS tlg? IF as(v)="p'" THEN PRBUSE t+1{

(Ls%%T2) ~ =5

25@7,8: LET c¢=USR S2500: RETURN 16@ NEXT v: PRUSE t+{(t=@): NEXT

60’ CLEAR =5499 k: STOP

7B GO SUB 228 208 FOR a=32508 TO 32526 .

8@ INPUT "Tempo (@-5)17";t 218 READ n: POKE &,n: NEXT a

g@ INPUT "Lenth bass drum 7Z2i@-— 228 DATA 1.3197.33,;315., 1,17 1.8
S)"; Lb: INPUT “Lenth snare ?(2-5 ,b220,28S, 1si L2288 17,160 @, 167,
1hils; LET ls=iseS. INPUT "No. b egg 93,125 25¢ 556,323,537, 183,16

rE i »

196 INPUT “Rhtum "iag 238’ RETURN

Millipede

M G Crossley, =
Heywood, w53
Lancashire.
THIS PROGRAM is written in Jupiter Ace Forth.
It is entitled Millipede and is based upon a
program written by Andrew Weekes in
Spectrum Basic published in Your Compurer,
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

self-explanatory. However, this is at the
expense of memory and is not strictly
necessary, The program as it stands occupies
approximately 2K, 4 bytes, and requires a
memory expansion o 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 is used. At the time Once-More is
being defined Millipede does not exist in the
vocabulary. Therefore, it is necessary to define
Once-More omitting Millipede and then when

all the program has been typed in, edit Once-
More putting Millipede in its correct position
and then redefine Once-More. Anyone who has
used the Ace for a short time will understand
the procedure. A similar situation — recursion
— is covered in the "Ace manual chapter 3,
exercise 7, page 53.

One interesting definition which I think is
not covered 1n 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 ASCII value of the character at the print-
head position on top of the stack.

8@ YARIARBLE SEED
@ YARIABLE R

8 YARIABELE
@ WARIABLE
@ YARIABLE
2 VARIABLE
2 YARIAEBLE
a

" W I I O @

VARIAELE

n
m
-
c
o

1 LOHG=DELAY
Zegee @ LO LOOP

+ SHORT-DELRY
28 @ La Loar

« ZDUP
OVER OVER

i FRINT

AT
+ " MILLIFEDE"

+ RIGHT
23 8 b0 I DUP PRINT LOOF

+ CEWTRE
23 @ 0O 1 11 PRINT LOOP

* LEFT
23 @ DD I DUP Z2 SWAF - FRINT LOOP

* TITLE
19 @ D CLB RIGHT SHORT-DELRY
CLE CEWTRE SHORT-DELAY
CLS LEFT SHORT-DELAY
LOOF CLS CEMTRE

Y {continued on page 143)
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DOWNSWAY

ELECTRONICS (UK) LTD. / /

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 Svregulator. Trade in
your old 16K RAM Pack (any make, any age, any condition)
for £12.50 against a Downsway 64K Memory to bring the
price down to only £47.45 plus p & p. Without trade-in, it
costs just £59.95 plus p & p — still incredible value!

If you only want 16K of memory for your ZX81, the
Downsway 16 K BAM 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.

Please send me:
City.

Item Price Total
SPK RAM Board (Issue 1 Spectrum) £4250

32K RAM Kit PSSuc 2 Spectrum) £32.50

64K Memory for ZX81 al trade-in price  £47.45

E4K at normal price’ £58.85

16K HAM £2485

Post & packing £2.00
Total =

Viking

Software

CBM 64 AND
VIC 20 SOFTWARE
FROM VIKING

*BASIC FRENCH learn and test your knowledge of everyday
Emdic-Eranchs P e o Da e i = o B £5.95

*FRENCH TEST now prove yourself and test your memory of
commonwordsandphrases. ... ....... .00 i £7.95
PONTOON gamble your money away in our casino with this

TAVOUNtECANd QaMIB . .. . v s v ie s aim e sie e s e s £5.95
DRAUGHTS the familiar board game for all the family . .. .. £4.95
OTHELLO can you outwit the computer in this testing game of
SUEERY L et o T e e M R b o et URDRE 2 GBS £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 printouts if required. Full cost & selling

o S e S e e e e S AR L e £14.95
CODEMASTER break the hidden colour code set by the
O o i e s nb s e e G S £5.95

**=*CODEMASTER NOW AVAILABLE FOR THE ZX SPECTRUM®=*

Prease specify VIC 20 or CEBM 64 when ordering,
“Requires a minimu of 8K extra RAM on WIC 20.

Dealer enquiries welcome. Quality software produced and packaged by the exports.

Please make chegues payable to:
VIKING SOFTWARE
Unit 3 Meadow View Browston Lane, Browston,
Gt. Yarmouth NR31 9DP

MORE MEMORY FOR YOUR
ZX81 OR SPECTRUM!

NEW! 32K RAM FOR SPECTRUM

A full 48K of memory forthe 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 memaries are fully tested and guaranteed,
but should you be dissatisfied for any reason, just return the
memory within 14 days for a full refund (and your old 16K RAM
pack, where appropriate).

Please allow up to 28 days for delivery.

DOWNSWAY ELECTRONICS (UK) LTD. DEPT. M, DOWNSWAY HDUSE, EPSOM ROAD, ASHTEAD, SURREY.

My cheque/P.O./Money Order is enclosed
Please debit my Barclaycard NO. . ....ocvmeoeiiiiii i i o
ARy s S I el o BBy oy .

VISA

r ZX SPECTRUM & ZX81
EDUCATIONAL SOFTWARE

Spectrum Junior Education £5.50
Use your Spectrum to help your children with their school work.
This cassette contains eight attractive, easy-to-use programs for
the 7 1o 11 age group.

Topics include English comprehension, spellings, homophones,
juniar science, maths and history.

% Entering your own questions and answers allows you to adapt

_ two of these programs for exercises in any subject area.

* Moving colour graphics and sound are extensively used to
improve motivation.

#* Use the “draw’’ program to produce pictures,
diagrams.

Suitable for the 16K or 48K Spectrum. Program notes are

supplied.

0O-Level Chemistry (C1) £5.650

This cassette contains four clearly presented rewision/tutorial
programs. The subject matter has been carefully structured to cover
the most important aspects of:

maps and

* Elements, compounds and mixtures.

* Structure, bonding and properties.

* Redox, electrolysis and the activity series.
* Acids, bases and salts.

48K Spectrum ahd 16K ZX81 versions of the cassette are available.
Please specify which you reguire.

Profassional Computer Assisted Learning materials from:

CALPAC COMPUTER SOFTWARE
108 Hermitage Woods Crescent, 5t Johns,
Woking. Surrey GU21 1UF.
Overseas orders: £6.50 ($11.60) per cassette; includes AIRMAIL
L PO

S
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SOFTWARE FILE

fcontinued from page 141)

! HI=S0UND
G0 Ie@ BEEP

LOW-S0UND
&2 l2@ BEEP

: PAUSE ]
BEGIN IHKEY UHTIL HI-SOUKD LOW-SOUHD

HARDHESS

CLE CR CR

<" Enter The Hardness Level (E2=-1B82"CR
BUERY LIMNE DUF DUP 11 < SWAP 1 > AND
IF H I 1eeR @ DO LOOP

ELSE DROP HRRDHESS THEH

INSTRUCT IONS

CLs

«° Hit any kew to comtinue™CR CR

- Gurzle down the Du@s"CR CR

" Hithout hitting the walls"CR CR
« Left “Z'" B SPRCES ." Rifht ‘M'“CR
PARUSE

MIL
6@ 185 182 165 1@2
185 126 &8 1

BUG

&4 &2 133 126 &9
255 60 219 2
GRAPH
B ¥ 11263 + DUP & +
DO I°Cl ~1 +H.OOP

© DEF-GRAPH
MIL GRAPH BUG GRAFH

HALL=FRINT
20 DUP A B AT 46 EMIT
B B AT 46 EMIT

RAHDOMISE
SEED B V3 Uk 75 @ D+
2DUP U = - 1- WP SEED ¢

RHD
RAHGOMISE Uk SWAP DROP

v BUG-PRINT
15 RHD 1+ 5 >
IF 28 R & DUP B B SWAP
-2 - + AT 2 EMIT THEH

SCREEH-PEEK
AT 15388 & C&

OHCE-HMORE

CLS

" DO YOU WANT TO PLAY AGALIMYCR
BEGIH IHKEY TDUP UNTIL DUF 121 =
IF DROP HILLIPEDE

ELSE 1@ =

IF CLE CR CR

- " Bue for now."CR LONG-DELRY RBORT
ELSE UMCE-NORE

THEN THEM

+ EHDIT
CLle 5 @ DO
. YOU SHUBBED YOUR NOSE ON THE'CR
- " TUNHEL WALL"CR LOOP LONG-DELAY CLE & @ AT
=" You scored " S B 10 - DUP .
=" Points."CR CR
«" You ate " G @ DUP ,
=" @srubs"CR CR
o That’a " + ,
- in total” LONG-DELRT OMCE-MORE

CHECE-OUT
SCREEN-FEEK 46 =
IF ENDIT THEH

HOSE-SHUE
15 F @ CHECK-0UT
16 P & CHECK-OUT

|G+
GCE i1+ G !

i ¥

¢ EAT=8LIG

16 P & SCREEM-PEEK 37 = gw=
IF G+ LOW-SOUND HI-SOUND THEMW

MIL-PRINT
15 P & AT 1| EMIT

T BCROLL
22 32 AT 32 EMIT CR

: SUPDATE
S®I+ 5!

FRPDATE

H B CUP RHD SWAP 2 » = TDUP
IF 3 RND + M}

ELSE MUFDRTE THEMW

AUPLATE
AR DMPE =1 >
IF M@ + THEN A |

BUFCRTE
B& DUP 31 <
IF e+ THEM B |

{ REZUPDATE
A2 DUF 1 <
IFMEABS + A | 6EEMEABSE = B !
ELSE DROF THEH

' BEUPDATE
B & DUP 28 >
IFMEABE -8B | ARBMERES - A |
ELSE [DROF THEW

'\ UPDATE
SUFLRTE MUPDATE RAUPDATE BUPDATE
HZUPDRTE B2UPDATE

¢ MIL-CLEAR
15 F & AT 32 EMIT

\ GETEEY
IHKEY [UF 122 =
IF DROP P @ 1= P |
ELEE 15 =
IF-P & 1+ P | THEN THEN

! MILLIPEDE
SETUP TITLE HRRDMESES INSTRUCTIONS
DEF-GRAPH BEGIH WALL-PRINT BUG-PRINT
HOSE-SHUB EAT-BUG MIL-FPRINT SCROLL
UPDATE MIL-CLERAR GETKEY @ UNTIL

Blitzkrieg

the characters which are defined are placed in
the floating-point variable space. The program
uses a machine-code routine to draw the

Martin Exall,

Drayton, m

Norwich.

destroying all the buildings then the plane will

land and then take off again for another go at a

WRITTEN FOR a fully expanded Acorn Atom, | more difficult level. The program is written in
this program uses high-resolution graphics and | 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.

148 GOSUB 188A;REM MACHIME CODE
150 GOSUB 2008;REM DEFINE CHARACTERS
{68 GOSUB 3808;REM [NSTRUCTIONS
178 GOSUB 4809,REM DRAW BUILDINGS
188 GOSUB =280, REM PRINT SCORE
158 B=#3000;Y=0;L=0;E=0
202 IF 7#B2081{128 OR E<}@ GOSUB Taae:
REM BOMB DROP
218 M=¥,;Y=i;C=9; GOSUB SPPa
222 V=W+1:B=R+1:[F W32 GOTO 248
238 Usli+ ] ;Y=0; B=#0000+LE255
248 IF B=#4331E COTO 8860;REM LAND
253 IF 7B<»@ GOTD 9992;REM CRASH
268 X=V;¥sW;C=5; GOSUE 5000
278 607D 208
383 END
1283 REM MACHIME CODE
1218 REM TO PLOT CHRRACTERS
1822 PRINT =21
{38 DIM 2201 ).Pi=12
1@42C
1858:228 LDX ®3;LDY r@
1268: 721 LDA (RE2).¥;STA C#3@. 1)
1878 INY
1088 DA #80;CLC;ROC BH28:ETR 420
1232 L0R #31:80C @3;5TA #81
1188 CPY B8 BME 771
{118 RTS
ii2a1
1132 PRINT 85
1148 RETURN
2208 REM DEFIME CHARACTERS
2010 Z=428089
2020 | Z=8TESATESA; 2! 4=#7ESATESA
2838 T!8=#3ATATESA:Z! 1 2=RPESASATE
2040 Z116=%7ERETESRS; 7| 20=B7ESSTERE
20Te Z124=#3C3C1818; 2| PR=#7ESATE24
2052 Z!132=R18183C3C;:7 | 36=#5A7ESAZC

2878 Z!40=#18181818; Z! 44=#7ESSTERC
2080 Z!48=3C0200000; 7| S2=#0A3F 7FFE
2008 2!56=#3C183C7F;7158=4183C7E7E
2108 Z!64=472TAIRIC; 7! 6=H#cO7A7ATA
2110 2!72=0;2176=0

2{20 Z!0B=40R26221C; Z104=#1C2220
2138 Z193=k00001008,7!92=£100208
2148 ZI96=§1CE2221C;: 7! 100=#3E2020
2158 Z!194=0aCP2221C;Z| 108=#1C2202
2160 TI112=83E140004;71116=6R40404
2179 ZI120=8023C203E; 2! 1 24=4102202
2183 Z!123=83C20201C; 2! 132=k1C2222
2198 Z!136=82004023E; 7! 140=6202010
2208 I!144=81C7P221C;7! 140=0102222
2218 Z!1152=R1E22221C; 7! 156=#1C02072
2220 RETURN

3082 REM INSTRUCTIONS
3218 PRINT %12

3828 PRINT " BLITZ!"** .

3032 PRINT “"YOU &RE IN AN AEROPLAME FLYING
304@ PRINT "OVER A LOT OF BUILDINGS. YOU L}
3238 FRINT "HAVE TO FLATTEM THE BUILDIMGS BY™
3858 PRINT "DROPPING BOMBS OM THEM S0 You "
3A72 PRINT “CAM LAMD O THE GROUMD,"™**

3888 PRINT "Y0U DROP THE BOMBS BY PRESSING
3892 PRIMT "THE shift KEY."’’

3188 PRINT °n PRESS ANY KEY WHEN REROY"
3118 LINK #FFE3;REM WAIT FOR KEYPREZS

3128 0=35,REM DIFFICULTY

3132 S=9;REM SCORE

3148 RETURH

4992 REM DRAW BUILDINGS

42182 CLEAR 4

4828 FOR Z=2 TO 29

4838 C=RBSRND:3

4248 FOR H=21 TO (21-C(ABSRHDXD+1)) STEP -1
4070 M=Z:Y¥=H;GOSUB SP88;REM PLOT CHARACTER
4868 NEXT H

4870 C=C+3 :
4BBA X=2)Y=H)GOSUR 0P8 -«
4892 NEKT 2
4180 MOVE B, 15;0RAN 295,15
4118 RETLURH
5080 REM PLOT CHARRCTER
5210 THEI=HZE
5220 TREZ=Cia
5230 7THO1=#80+Y
5248 TH8G=K
T8%0 LIMK ZZ8
5858 RETURN
6088 REM PRINT SCORE
0818 STR 2,540
5820 7=
5232 po
5048 C=5407Z; C=C-33
G250 H=19+Z;Y=23
s36A GOSLE Seoe
AA7A Z=Z+1
6032 UNTIL 54@72=CH","
6820 RETLURH
7088 REM DROP BOMB
7aie IF E={ GOTD 7038
7820 E=1;F=Y:G=l; [=B; =0
7230 ¥=F;Y=C;C=0:GOSUE F003
7940 GaG+]; [=1+254
7058 IF 7108 AND TIC0ATS Jmj+1;S=041;XaFiY=G;
C=3;G0SUB 5902
7268 IF G=22 OR J=5:E=@;GOSUB £ARA;RETURM
7878 H=F;¥=C;C=7.G0SU8 5000
7880 RETURN
8220 REM LAND
B010 FOR Z=@ T 5
E028 PRINT &7
8832 MEXT Z
242 D0
{comtinued on next pagel
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n 4 11
fcontinued from previous page) ggﬁg
e
8092 M=V ¥=ll; C=5;GOSUR Spoa saze
BAER V=42 IF Y33 Yen sg3a

GOTO 172

REM CRASH

Yeiy=1 ;B=8-1 ;[0

=i ¥=ll; C=8;G0SUB Sooe
FOR Z=8 TO 1@:WAITINEXT 7

9028 FOR Z=2 TO 120;UATIT:MEXT 2
9232 PRINT %12

2100 PRINT +22:m

2118 PRINT "¥QU SCORED "g°¢
9128 INPUT "DO YOU WANT RNOTHER GAME“$%540

you crgehed

BR7E Li=l-1 2048 M=V Y=ll; C=3; GOSUR 5000 2130 IF ?54@8=CH"Y";COTO 160

8080 X=V;v=li;C=6:GOSUR Spen 9050 Li=ii+1:A=Ra28E 2148 IF 7H48<3CHN";PRINT $11:LINK #FE22:G0

8058 UNTIL Wag 960 LUNTIL 7B(>8 OR 7 B+256 =295 at%a END H#FEZ2,C0T0 5128
8180 D=D+2 9878 ¥=ViY=i:C=8:G0SUB Teen >

Multiline delete

Chris Dellarocas,
Athens,
Greece.

THE LACK of a Delete command in ZX-81
Basic has been in my opinion a major short-
coming in a machine where the lack of Datal
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
Multiline Delete routine. It just rakes 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 to locations
FirstL and LastL., see programs, While — and
this is most important — conserving all existing
Basic variables.

The routine is relocatable with no changes to
be made when moving it up or down in
memory. The only point needed 1o be taken

into account is the locations of the rwo words
FirstL. and LastL. I consider it more useful to
move it above RAMrop and have it sit there
during Loads and Saves. That is why I have
writtén an optional relocator occupying 12
more bytes. You can easily omit that if you
wish to do so.

The routine is written around rwo 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 to 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, relocare, lines 10-20, drive the
routine and also demonstrate some of its
features.

Create a | Rem statement with 66 full stops,
and then iype POKE 165%10.0
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 to TE00, while lines 30-70 will use the
same routine to delete unwanted lines 0-199.
When vou now List, vou will find yourself left
with lines 900 onwards. Type Goro 9000 to
discover that A3 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 to enter the exact starting and finishing
lines of the block you want deleted.

The routine usually — but not always —
causes the Basic program from which it is
called to 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.

1K 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 Ilisting locations  16523-24
respectively.

Calling addresses are:

USR 16514 for the Del routine if not moved
USR 16568 for the Relocator

: 16514 T 4 PQP_HL E1l TENT BRASIC ARIABLES .
- JP @9A0H c3 Ak a9 4 REH
DEL : 5 IF 15 <:42 THEMN GOTO
LD HL, i(FIRSTL) 2R BGC 7F FIRSTL=32708 130
CARLL @aD&H ch DS 99 LASTL=32702 18 POKE ABEED, 127
PUSH Hio 2@ LET o=USR 16568
PUSH HL ES - 3@ POKE 32700,0
LD HL, [LASTL) 26 BE 7F RELOCATOR FOR ABOUVE PROGRAM 49 POKE 32701,0
THC 3 23 SIERT . 1cs5es LENGTH: 12 5@ POKE 3272 ,208
CALL acSbaH CC D& @9 E@ POKE 32703,8
EX DE,HL EB RELOEC : 7@ LET @=uUs *2EG1
LD HL ., {(DFILE) 2A @C 4@ LD HL ,4892H 21 32 48 99 REM
AND A ar LD DE, 7EQDH fa) 11 283 TF i@@ FOR =1651 16579
SBC HL ,DE EC S= LE BC,a36H @1 36 99 11@ INPUT HE
Lag MC ,MOLAST 30 @4 'EE'F Eg B3 ]133 POKE X,CODE A%$*15+CODE A$(s
1 3 1
LE DE, (DF ILE) ED SB B3C 482 130 PRINT AS$;"
NMOLAST : (2) DESTINATION ADDRESS-CAN BE 14@ NEXT X
LD HAL , (E-L INE) 2A 14 4@ CHANGED TO YOUR REQUIREMENTS . i5@ SToR
PUsH HL ES 198 SAUE “DEL"
AND A A7 199 BRUMN
SBC HL,DE ED S=2 S008 PRINT A
PUSH HL ES : 9987 REM
op 8t o LN e FORErnacE EASUer ORT EWB S s e
E EB ; ; P
B RE Fi 0B 72RNDE=-RND FRST @@ cosus & 9598 PRINT "DELETE FROM “;
POF DE (s 5B T AT FOR LET SGM PRINT GOSUB F 58891 INPUT &
PUSH AF FS O SGH GOSUE = FAST AT LPRI 9992 POKE FL,A-256+INT (A-/256}

IR EC B@ 3 2  GOSUB [a2al S993 PORE FL+1,INT (A 256)

EX DE,HL EB 1 REM (C} CHR. DELLRAROCAS 9934 PRINT 68;: TO *;
FOP DE ol ATHENS GREECE 95395 INPUT &

D A A7 3 LET A$="S4 BYTES OF M CODE 98968 POKE LL ,B-2S63INT (B/256)
SBC HL,DE ED S2 ARE EMNOUGH TO ALLOW Yoau DELETE 3@ POKE LL+1,IMT (B 256)
PUSH H ES ANY HUMBER OF PROGRAN LIMES WH 9955 PRINT B
POP B ci ILE »>>MNOT << DESTROYING THE EXIS Qa8S LET @=USR (127+2568)

Sound edltor V is the Voice or sound channel selected, N the | example

J W Harrison,
Wigan,
Lancashire.

—

SOUND EDITOR for the Atari 400/800 runs in
16K and uses the variables: V, N, D, L., where:

note, I 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 swirch off any voice, key in:
V.0,0,0

where V is the voice to be switched off: for

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 rogether.

10 REM << SOUND EDITOR >>

15 REM % by J.W.Harrison %

16 REM #x SET UP TITLE PAGE #%
20 GRAPHICS 17

20 POSITION 3,4

40 ? #6;"1%% SOUND %3%"

30 POSITION 3,8

&0 2 #6;"8%% EDITOR #%%*

70 POSITION 3,12

80 ? #63"PRESS [STARTI"

90 POSITION 5,14

100 ? #6;"T0 BEGIN®

110 SOUND 0,66,12,8:S0UND 1,60,12,8

(continued on page 1439)
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THE IDEAL HOME
FOR YOUR

HOME (OMPUTER

| g ] I 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
@ Supplied as a flat-pack. Easily @ Easi-glide castors allow you to and the NOl‘thern Computer Fair

in i mov i i : ; . ¢ ! -
assembled. Full instructions ove your computer installation And now including design features based on our discussions with home

provided. where you want it.

@ Smart teak effect finish. ® Houses computer, disk drive / computer users. Send for yours TODAY.

@ All cables can be neatly and cassette recorder and monitor, with

safely ‘hidden.’ ample space for tapes, books etc. NOW AVAILABLE TO YOU
@ Ergonomically designed. Overall height - 0.83m. BY MAIL ORDER DIRECT
Sliding shelf positions the Computer shelf height - 0.70m. FROM THE SUPPLIER.

keyboard atthe right distance from  Width - 0.70m. )
the screen to suit you. Slides away  Depth (with shelf closed) - 0.38m. i Micro Aids, 2 Boston Close,
after use. Saves space. At home with your computer. | Culcheth, Warrington, WA3 1BR

ORDER BY FREEFPOST - 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.

=== To: Micro Aids, FREEPOST, 2BostonClose, (YRPEE
D000000000000000 | Culcheth, Warrington, WA3 1BR ORDEH I

aTy ITEM ITEM PRICE TOTAL
£49.95
£8.95

— System Care Desk

— 4-Way Master Plug

: ‘ Post / Pkg £4.95
“| | enclose a chegue/postal” order payable to Micro Aids for £
| * Please delate as applicable. :
To ensure safe
operation and

Improve
appearance.

Signature S R e

PLEASE PRINT
Name: Mr/Mrs/Miss =

Address — —
Tel: —




- Atlast.
A range of software

thats as well desi

ed

as the Dragon 32

Six months ago, most computer
users thought a Dragon was

something out of an adventure game,

Howtimes change.Nowadays,it's
almost impossible to pick up a
computer magazine without reading
some new tribute to the Dragon 32.

THE FIRST
FAMILY COMPUTER

We called it the first family
computer. And we believe that much
ofits success derives from the fact that
it has been superbly designed for the
job it has to do.

Design that incorporates 32K

RAM of memory at a real value-for-

money price level.

Design that utilises the advanced
6809E microprocessor.

Plus a range of features that help
make the world of computers 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.

-world, to help

SOFTWARE TO MATCH

Designingarange of software that
doesjustice to the Dragon was a task
we approached with as much care as
designing the computer itself.

The results are now available -
games,educational programs, hints on
A R T

programming -
conceived by
some of the
best software
houses in the

users get even
more out of
their machines.

“TVnotincludedin 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

cartoons - then bring |

them to life.

Personal Finance.

This cassette allows
you to keep track ofall
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
ghosts!

Chess. A great
| partnertoplayagainst

| againandagain-with

| one major drawback

Al Tts very hard to beat.

Test yourself against
nine different levels.
On cartridge.

Typing Tutor. Only
a keyboard as sophisti-
cated as the Dragons
could allow you a pro-
gram like this. You use
the Dragons own key-
board to learn to type.
On cassette.

Cave Hunter.
Finding the hidden
gold is hard. But
surviving the attacks
of malevolent crea-
tures may well prove to
be impossible. Cave
Hunter is on cartridge.

Dragon Selection.
I A cassette of utility

Ml programs, allowing

il youtocreateyourown
database. Write your
own tunes - or learn
other language
vocabularies.

Starship Chame-
leon. A cartridge game.
You find yourself
under attack by the
dreaded Gabolators!
Their task is to take
your planet - yours is
to protect it.

Computavoice.
This cassette actually
enables your Dragon
to speak to you.

These are just
some of our titles,and
every month, we'll be
adding more and more.

et out of a computer

What you
dependsonw tyou utin. And with
a Dragon 32 and Dragon software,
theres enough challenge and
satisfaction for anyone. But then, that's
what it's designed for.

DRAGON 32

The first familycomputer.



Make much more

of your computer!

16k RAM Cartridge for VIGC-20

Non switchable

More sound from your ZX Spectrum!
Echo

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

Control Volume, and adjust tone of sound!
Load and Save without switching leads!
Audible cue facility for tape programs!
DIN compatibility!
No additional power supply needed!.
Attractively cased — looks good

— SOUNDS GOOD! -
Only £23.50

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! ==
£29.95 &ty

¥,- by using TANDEM System!

16K Expandable RAM . . . ..
16K Expansion Module. . . . . £19.95

More memory for your VIC-20

Vixen ram Cartridge for the VIC-20

Switchable between 16K or 8K + 3K.

Gives you the option of full 16K RAM or 8K and 3K RAM in one
package. When added to a Standard VIC-20
gives 16384 bytes of extra memory in
memory blocks 1 and 2 or
3092 bytes of extra memory
into the 3K memory block AND &
8192 bytes of extra memary
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.
Please forward me the following products: I

......................................

3 STONECI—IIP !
| ELECTRONICS '

g “'more ways to make more of

| your ¢ _puter ;
N N . I I
DEALER ENQUIRIES WELCOME  Delivery approx 14 days
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feontinued from page 144} 270

115 REM *x CHECK FOR [START]1 BEING PRESSED %% 280 IF L>15 THEN 270
120 IF PEEK(33279)<>6 THEN 120 285 REM 1%

130 SOUND 0,0,0,0:SOUND 1,0,0,0 290 IF V=0 THEN
135 REM %% SET UP GRAPHICS 1 WITH TEXT %% 300 IF V=1 THEN
140 GRAPHICS 1 F10 IF V=2 THEN
150 ? "SELECTION WILL BE DISPLAYED ABOVE——-" 320 IF Y=3 THEN
160 2 "WHICH VOICE (0-3)"3;:INPUT V 329 REM 2% TYPE
170 IF V>3 THEN 160 330 ? #6; "sound
175 REM %% CLEAR TEXT: PRESS [ESE]., THEN 331

176 REM PRESS [CTRL] AND [CLEAR] TOGETHER %% 340 SOUND VW,MN,D,L
180 ? "}":REM ¥% CLEAR TEXT %% 343

190 7 "NOTES GD FROM HIGH(Q) TD LOW(Z255)-" 346

200 ? "WHICH NOTE (0-255)";:INPUT N 347

210 IF N>255 THEN 200 350

220 7 "}":REM %% CLEAR TEXT %% 350

230 7 "DISTORTION EFFECTS VARY (EXPERIMENT)-" 370

235 7 "EVEN NUMBERS OMLY——=" 280

240 7 "WHAT DISTORTION (0-14)";:INPUT D 390

245 IF D>*14 THEN 240 400 7 "}":REM ¥%¥ CLEAR TEXT *%
250 ? "}":REM ¥% CLEABR TEXT 2% 410

260 7 "VOLUME RUNS FROM OFF(Q) TD LOUD{(15)-—" 420 END

? "HOW LOUD (0-15)";:INPUT L

DISPLAY SELECTION TO GRAPHICS SCREEN %%
POSITION 0,0

POSITION 0,4

POSITION 0,8

POSITION 0,12

sound IN INVERSE VIDEQ %%

TEVE", "Nt tsDs e, el o

REM %% 4 SPACES BETWEEN LAST QUOTE MARKS 1%

REM ¥x COLOR 28 SELECTS GREEN POINTER

REM %% COLOR O ERASES IT. POINTER USED

REM %% TO INDICATE LAST SELECTION KEYED

COLOR 0:PLOT 18,0:PLOT 18,4:PLOT 18,8:PLOT 18,12
IF ¥=0 THEN COLOR 28:PLOT 18,0 '

IF Y=1 THEN COLOR 28:PLOT 18,4

IF V=2 THEM COLOR 28:PLOT 18,8

IF v=3 THEN COLOR 2B8:PLOT 18,12

GOTO 160:REM %% RETURN FOR NEXT SELECTION %%

Memory display

| K Biddle,
MNuneaton,
Warwickshire.

il

A ] HYNDS' program, December Your
Comprier, is quite a useful idea for memory
display bur has two distinct disadvantages.
First, it requires about a page of user memory,
and secondly Page must be altered in order o
prevent the initial program being overwritten. I
wrote this machine-code program with these

considerations in mind. The program uses no
memory allocated to the user since it is locared
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 type
CALL 5% <CR>

The program should then wait umil 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 exit, 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 1o
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,

A0FORI=0TO1 :PE=2D00: 220.CH2 CHFPHAT 410 BNE LP3 H00 JSR RFFE7 790 LOAKNS20
SE=FL:LOFTI*3 230 BCC LFP3 420 .HUL CLEC 510 {0 B B e 800.LP2 JSR &FFEE
30.INFP LIDXKO 240.CH3 JSR &FFEE 430 CLD 520 LDY %73 B10 LEAHEZO
0.LF1  LDA MX,X 250 5TA &70,X 4450 LOXAROF L300 STY 5819 820 JSR AFFEE
70 CHPHAD 260 LDA $70,X 450 LA 470 540 LOY %74 830 LDA &D7
BO EEQ get 270 CHFH& 40 440.LF4 AIC &70 if-a =TY %80 B4C CHERAED
50 JSR AFFEE 280 BCS SUB 470 DEX 80.LP5  TXA 850 HEQ LP8
100 INX 250 CLD 480 ENE LF4 B0 JSR 38570  ggg INY
10 ENE LF1 200 SEC 490 ALE 571 580 TYA 870 BNE LFS
120.9et LDY#HO 310 SECHR3O 500 5Th 373,71 690 JSR %854a 880 INCEE 1
130.LF2 LDX#0 320 STA &70,X% 510 CRY#RO1 700 LEACES0),Y gop T
140.LP3 ISR &FFEO 330 JHF OK 520 BER FNT 710 JSR &BSSA 200 HENE LPS
150 CHPHZ I 340.8UB CLD 530 INY 720 LOACEBO),Y 910 LFB RTS:1
160 BCS LF3 350 SEC 540 ENE LF2 730 CHFR&20 F2ONE=FX+1 :#HA=CHRS 12+
170 CHPHESE 350 SECHE3Y S50.PNT  LDAR1A 40 BCS LF& “Type in start
160 ECC CHZ 370 STA &70,X% 560 JSR AFFE3 750 LIANE2D e
150.CHI  CHPH&S IB0.0K  CRXHSO 570 LDAK: 2 740 JHF L7 PTONEXT
200 BCC LFP3 390 EEQ HUL 5B0 JSR EFFE3 PP0.LFé& CHFH3ZE
210 JHF CH3 400 IHX av0 JSR EFFEZ 780 BCC LFZ7
Forth conn ection 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 is to | alternate goes.
P Sharp, 5 get a row of four counters in a grid. This is The computer tells you whose move it is and
Maidstone, JJ‘_?"!)J_‘,‘] done by using the Repeat key 1o 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.

19E=8;L=8,8=0;F=]

2OCLERARD

381IN. "INSTRUCTIONS Y/N"ViIFY=Y GOS.x
480IMARL4; 1=0

S@1=1+1;AACI =@ IF I<13 G.50

GACLEARD, A=@, D=@,H=0; G=0) T=H#BF ; U=#18,5=#40; Z=0) I=p

70F.%12" 0 WINS "E"
801=I1+1;AR11=#881F+1; TRAL1=HFB) [FI<32
s81=0

188 I=1+1 A=A+, B=H#E8B64+A; TB=H#FE) IFI<14
110R=A~28;D0=D+54;A=D, IFDC>448 I=6,GC. 100
1201=8

G.28
G.1@@

138[=0+1H=#B@E4+0) THa#FF ) G=G+32) IF I<{l6 G.138

1402=2+2,C=2) [FG <16 1=0,G.13@
1581F F=1 k=U;G.17@
168ak=T; 0=#8F

% WINS "L;7#E801E=5; THB@1Cas

178AAL2=AR12+1) IFAAL2=43 G.uw
1887#8@43=X, THB134=¥; THB13E6=#14
19074B8137=T, THE139=RAD,) THE13A=T 7HE130=H16, THB13C=HS
2081=0
210I=I+1;AR13=8#8155+1; [F I<{8 G.218
220bI=0
Z381IFC THBBAZ Mb4< >E64G, 268
240IFTHBRAL{ HHFF G.c
£2586. 230
ZERIFQ=2; TC=5
Z70C=#B8045+1; I=]+2; TCu); B=2 WAIT) IFI=14G. b
280G.238
299cIFC=#8043G.b
388 IF C=#8243 M=6-ARZ2;ARZ=AR2+1:G.h
318 IFC=#8847 M=6-RA3)AA3=AR3+1:G.h
fcontinued on page 151)
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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.

COMPUTER RENTALS LIMITED

50

Just £4.95!

New

slimmer,

lighter RAM

Pack for the
ZXB1—no wobble
problems, and com-
pletely reliable—fully
printer compatible.

New SPACE TREK

All the features of the favourite
‘Star Trek’ game plus graphic
warp drive and arcade type
klingon shoot-out make

this program a

must for the

dedicated

‘trekker’.

Buy the two together as a budget

pack for only £ 2 9. 95!

19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (0903) 65691

I

Other JRS FAST LOADING
16K Programs for the ZX81

£495 GAMES Il— 3 arcade-style machine code pro-
grams (City Bomb, 3-D Battle, Gndbail).

£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 Issue).

£495 BATTLESHIPS—The classic game of Battle-
ships and Cruisers—You verses the ZX81.

TO JRS SOFTWARE LTD, 19 WAYSIDE AVENUE
WORTHING, WEST SUSSEX BN13 3JU
Qty. | ltem Price Total
BUDGET PACK £29.95
JAS 16K RAM Pack £26.50
! SPACETREK £4.95
GAMES || £4.95
LOST ISLAND £4.95
BATTLESHIFS £4.95
| GRAPHICS TOOLKIT | £595
DPIease tick for free catalogue Total E

{Note all prices include VAT, p&p)
| enclose Chegue/Postal order/Money order® for
Eats made payable to JRS SOFTWARE LTD

Mr/ Mrs/Miss
Address

*Delete as applicable

ST. GEORGE
AND THE DRAGON

Software for the Dragon 32

Only £6.95. Send to:

DEPT. YC
140 Whitechapel Road
London E1
Telephone: 01-247 3004

DEALER ENQUIRIES WELCOME

ST T T T

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 introductary
price of £4995 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
£4995 (payable to RD Laboratories Ltd) to
Oept T at:

R D Laboratories Ltd

20 Cour: Bond Escets Cwmbrsn Guon: ANEGE TAS O

[OBIEE FaImm

(Dffer appbes ta LK only)

Send starmp and address for details of the

RD 8700 Moadular interface System for automatc
monitonnyg, test and control
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SOFTWARE FILE

(continued fram page 1489)
928 IFC=#B804% M=6-RAR4;AR4=RR4+1:G.h
230 IFC=#804B M=6-AAS5)AAS=RAS+1:G.h
348 IFC=#8040 M=6-RA7PAAT=RR7+1;G.h
358 IFC=#B804F M=6-AAB.AAB=ARB+1.G.h
360 IFC=#AAS1 M=6-AA%)RR9=AAS+LiG.h
378G, 160
JERhIFMC 16,230
3981=0)R=0; A=A+M

418G, 400

420C=#8843, IFX=UiG. 2
438KX=L,0=#58:G. 170

440xP. 912" CONNECT 4" "

470P. ‘ "CONTROLS"’ ' "rept TO MOVE"

490R=A+1,WRIT; IFAR<330G, 450
Sa6R.

S401FARA14=8 F=1;AR14=1;G.48
SSQIFF=1 AR14=0;F=0;G.48
560F=1;G.48

48@1=1+M; 7C=8;C=C+64, 7C=K;P. %7 A=A=1; IF A=@G.u

et .

450P.''"TD WIN GET A LINE OF o » . INA "
468P. "VERTICAL,HORIZONTARL OR DIAGERNALLINE"

480P, " "shift TO DROP COUNTER"?'"two Plasers only";:A=@
S510uTRE134=033, 748135=#54 ; 7HO1 36=401; THE137=HEC ; 7HE130=4B5

5207#8139=#80; T#A13A=H81; T#A13B=H94, THB] IC=H#B5
530L1. #FB70: IN.’ ' "ANOTHER GO Y-N'R; IFR=N;G. 570

SPBE.

SBBIF X=T AAld4=1
J98IF X=U ARld=z

600uTC=x, [=8

E101=1+1;W=C; =0
6201F I=1 N=R2
E3BIF [=2 N=66
E40IF I=3 N=2
638IF I=4 K=64

G6@W=L+N

678IF TW=x A.Y(>3 Y=Y+1,0.660

6EBIFY=3 G.r

698 IFW(»X G.718
—=~] 708G, 668

T10H==N;W=C
728U=W+H

TIBIF?UH=X A.Y(>3 Y=Y+1,G.720

T7481FY=3 G.r
+ 7S@IFI{5G.618

760906, 420

F7Ori=W-H; I=6

780 TW=0;7C=0;A=#8133

7901=1+1; ?A=5)A=A+1,P.&7; IF1<9G6.758
8Ba7THB136=#17; THB137=T; THB136=H0E
B10IFK=T E=E+1;G.538

82@1FK=U L=L+1;G.530

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 to
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 data 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, 28,11, 26,
15,23, 16, 24, 17, 25, 18, 26, 18, 20, 15,
2222 X 23T E S T e 20015
s Il e i e e Rk e i o il [ s Ha il 1
6, 17,5 18,4, 10,6, 11,6, 14, 4, 11, 4, 6,

16, 2, 15, 1, 1520515, 12, 15,
15, 9, 15, End of data.

List the program and delete lines 1 to 10
inclusive, by typing Line Number Newline.
Do not use Run or Clear, or you will lose the
data you have just entered, which is a list of the
print positions for the cards.

You will need a copy of this exciting
program, so get your recorder into a recording
mood, type Goto390, siart 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 getring the game to come
out, it will stop with message 9/380 and Cont
Newline will start it off again.

I it fails, it will display the Ace that stopped
it in the borom left of the screen, and afier a
pause try again. Eemember this is a program
with hidden data stored within i, 0 10 restart
from a listing use Goto 11.

The computer plays at about two games per
minute, and if such haste makes you dizzy, an

11, 15, 10,

265 PAUSE 100
will slow things down a bit, or if you dislike the
sereen 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 SLOW

This will speed things up by not displaying
the cards until after they have been ser 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 to read:

LET X = 13
and alter the first subscript of the arrays in line
370 to read 13 also.

If desired, the program can be altered to
delere line 335. Replace it with:
235 PRINT AT {20+ 1**1),0:D%
236 PRINT AT {20+ 1*°1),0:""

spaces)

o (twao

This will cause the card in the bottom 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

7.5,6.4,5,3. 4 3,10, 2 81,8 0,7, 3, | extraline: known.
1 OIH CHi{l13,4,2) 9@ LET P=INT (RND*LEN B%)+1 258 LET COS=C&iX.,Y)
2 DIH A{13,4,2) 18@ IF P-2-INT (Pr2)=0 THEN GOT 278 LET TiX)=T(X!-1
2 BOR Mel¥o 12 Oy 382 EeT con,m =B (P TO_P+i) 528 LET Yavom o Toeven
= 1 c =] =2 =
85 FOR M=1 TO 4 120 LET B%=B%{ TO P-1) +B%iP+2 T S22 IF ¥=8 THEN GOTO 330
& IMPUT AiN,H, 1) T %lﬁ PRINT AT A{X.Y,1) RiX. .Y .21,
7 OIMPUT AlN.H,&21 138 GOTO 16@ o
& NEXT M 14@ LET C%(H,M) =BS(P-1 TO P} 515 LET R=R+
a3 MNENT M 1S@ LET B4=B%( TO P-2) +B%(P+1 T 33; ém-g E1 THEN GOTO 370
ia STOP (n 155 ]

11 FAST 15@ MEXT M EZ3@ FOR N=1 TO 189

12 RAMC 178 MEXT N Z3E PRINT 21 D%

15 LET A=1 175 SLOU 343 HNEXT

28 LET K=13 i82@ FOR H=1 TO 4 S5@ CLS

33 LET Q=12 1898 FOR HM=1 TOD 13 Io@d FOTO 11

4@ LET J=11 203 PRINT AT AIM.HN,1) AiM, N.3}; I7@ PRINT AT AT1,4,1) A11.4.2);

5@ LET T=10 82 o CE (M.

5@ LET Bf="AS5 5455565 758595T @ MEXT H 2898 STOR
SJERSKSAD2D3D4DSDED7DBSDADTDJDADK Z2@ MEXT _HN &8 SO0TO 14
DRAC2CACLCSCECTCACACTCJCRCKCAHZHS 225 LET R=0 323 SAVE CLOCHK
Hd.HSHEH?HEHQH’THJHBHKH" 23¢ LET X=i 4@d EO0TO 11

FOR N=21 'ro a3 240 LET %=T (X} .

‘-’5 I.ET TI'H 250 PRINT AT RIX.Y,L1) ,AIX,Y,2);

30 FOR HM=1 TD 4 7

Music maestro

Roger Keatley,
Wolverhampton.

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:
EISTARTHITEXT)

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 inro the line using the I’

command in the form:

HSTART)HTEXT)
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:
P{LINE NUMBER]

Where Line Number is the line to play — 20
{continued on next pagel
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(continued from previous page)
lines are available. Leaving the line number off
will cause the Dragon to play all thé lines
entered.

The L command changes the line number
which music is entered into. Use:’

= [LINE NUMBER)

Do not leave the hne number off. The
command New removes all the symbols from
the lines. Use this to start again. When you

SOFTWARE FILE

have complered your masterpiece you can save
1t on to 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 you try to 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 Diragon off, then on again before loading
this one, as the program uses PClear] to save
memory.

18 . DRAGONZ2 MUSIC WRITER

28 -

38 FCLEAR1: CLERRZ888:DIN MECZa)
@ CL=1

CLs
68 PRINT: PRINT: PRINT
7B PRINTEZZ, L:PRINTOBZ, 2: FRINT@52. 3
88 FOR T=1 TO 3
90 FOR C=1 TO 8
188 FRINTUSING

ugv O
118 NEXT €
128 PRINTUSTNG"#"; B;
138 NEXTT

148 PRINTUSING=##"; 12:

158 PRINT@IA, “"LINE: ";CL

ie@ PRINTRiZE. ME(CL )

I78 PRINT@ZES. STRINGECIE ¥ "
188 PRINT@L92. " T

198 FRINT

288 PRINT"INPUT COMNARND STRING"
218 LINE INPUT " 2" C#

268 FOR C=1 TO 28: HX$=NX$+HE(C): NEXT C
278 F‘l'.ﬁ? Mag: HEE="": GATO 158

288 - NTER.

298 IF LEFT:S{ES;.‘HC.)"E‘ THEN 4@
ZBd PC=INSTR{Z. C£: "7

218 PN=VBRL MID$(CS, 2, PC-2)2

228 INS=RIGHTR(CS. (LENCC#3-PC)
I30 BE=LEFT#(MECCL ) PN=-1)

348 B¥=ps+[N$

Z508 IF PN2=LENCM$(CL}) THEN Z7@

IFE ME(CLI=BF

388 6OT0 158

398 ... CHANGE LINE. .....

488 IF LEFT$(C$., 2){>"L=" THEN 458
418 CL=VAL(RIGHTF{CE, (LENCCEI-2)3 )

438 PRINTBISZ: STRING$(22, ® "}

448 GOTO 158
458 7...5ARVE. . ?IPRIIT

468 IF LEFTE(C# 42 2"SAVE"
470 FE=RIGHT${C$: (LEN(C¥2-5)2

488 PRINT:PRINT"FRESS ENTER RHEN RECORDER RERDY"
438 IF INKEY$="" THEN 458

588 FRINT: PRINT*0UTPUT OF "F$"

518 OPEN "O". #-1.F#
528 FOR C=1 TO 2@
538 FRINT #=1,M$(C)

THEN 57@

IN PROGRESS™

J48 NEXT C

558 CLOSE #-1

T80 GOTD 4@

I78 IF LEFTS$(CE 4)C2"LOAD" THEN 658

JEB F¥=RIGHTS{C¥: (LENCLC¥)=50)

558 PRINT:PRINT"PRESS ENTER WHEN RECORDER RERDY™
688 IF INKEY$="" THEN &A@

ei8 FRINT" INPUT IN PROGRESS"

228 IF LEFT$(CS 1)C>"P" THEN 290
238 F=0
248 IF LENCCS)>4 THEN F=1:PN$=RIGHTF(CE, (LENCCE)I-12)

£5d [F F=1 THEN FPN=VALC(PN&}: PLAY M$CPN): GOTO 158

_d2e IF CL320 THEN PRINT:PRINT™ 2@ LINES ONLY !!*:(L=1:S0UNDL8E, 17

628 OPEN "I". #=1,F%
638 FRINT"FILE:
648 FOR C=1 TO 28

658 INPUT #-1.M$CCH

718 ... INSERT,

728 IF LEFT$CCH 15C>"I" THEN §i@

730 PCaINSTRC2: Cf: "/ ")

748 PN=YAL(MID$CC3, 2, PC-23)
7o INS=RIGHT#(C$. CLENCCEI-FCI)
768 B¥=LEFTE(MECCLY, (PN-113)

778 BE=B$+INF

60 B4=BE+(RIGHTH(MECCL), LENCMECEL) Y~ (PN+LENCINE -1 523 758 BE=B#+RIGHTS(M$CCL Y, CLENCMECCL Y 3 —PN+433
758 [F LEN(B$3232 THEN GOSUR 528 Nf(ﬁL?ELEFTl(E-L 323 ELSE N$(CL)=B$

888 GOTO 158

218 SOUNDISE, 19: GOTO 158
2> TRUNCRTION {<": SOUNDLIEE. 28
830 FRINTRISZ, STRING$(1S5, * ")

8208 FPRINT: PRINT"
S48 RETURMN

"F$% FOUND AND LOADING®

L]
638 [F CF{O"NEH"™ THEN 7ie
BLN

Box spin

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:
W Meadowcroft, A = Maximum width of sides
High Crompton, B = Maximum width of ends
Oldham. T = Angle of turn
THE EXCELLENT graphics capabilities of the E = gﬂ::gg: ::g:: Z: ZI,?;:
48K Lynx are demonstrated by this program, S = Perspective
which draws the visible sides of a rotating 3-D W = Reduction in width of sides
box. If lines 230, 250, 270 and 290 are omitted, F = Reduction in height of ends
100 LETA = 100 360 DRAW 12B-D-P4W, 150-5+F
110 LETB = 25 370 DRAW 128-D-P+W, 100+3-F
120 FORT = 0 TO 360 STEP 10 380 DRAW 1284D-P-W, 100-S-F
130 LETD = A * COS (RAD(T)) 390 DRAW 1284D-P-W, 150+S+F
140 LETP = B * SIN (RAD(T)) 400 ENDPROC
150 LETS = 2 * P/3 410 DEFPROC ENDA
160 LETW = ABS(S/4) 420 MOVE 128+4D-P-W, 100-5-F
170 LETF = D/25 430 DRAW 12B+D+P+W, 100-S+F
180 CLS LYO DRAW 1284D+P+W, 150+5-F
190 INK2 450 DRAW 128+D-P-W, 150+3+F
200 MOVE 128,70 LUBO DRAW 1284D- P—’h! 100-3-F
210 DRAW 128,180 470 ENDPROC
220 INKT 480 DEFPROC SIDEE
230 IFP<0 THEN GOTO 250 490 MOVE 128-D+P-W, 100+45+F
240 PROC ENDA 500 DRAW 128+D+P+W, 100-5+F
250 IF D-W<W-D THEN GOTO 270 510 DRAW 1284D4+P+W, 150+5-F
260 PROC SIDEA 520 DRAW 128-D+P-W, 150-S-F
270 IF F>0 THEN GOTO 290 530 DRAW 128-D+P-W, 100+3+F
280 FROC ENDB 540 ENDPROC
290 IF D+W>- (D+W) THEN GOTO 310 550 DEFPROC ENDE
300 PROC SIDEB 560 MOVE 12B-D+P=W, 100+3+F
310 PAUSE 5000 570 DRAW 128-D-F+W, 100+3-F
320 NEXT T 580 DRAW 128-D-P+W, 150-3+F
330 RUN 590 DRAW 128-D+P-W, 150-3-F
340 DEFPROC SIDEA 600 DRAW 128-D+P-W, 100+3+F
350 MOVE 12B+D-P-W, 15043+F 610 ENDPROC :

Extra colours
Patrick Hill, A
W;fsarf_ W 5

|

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 CI1.
‘This gives about 30 usable background colours
which will support the wusual graphics
commands. [ have used Draw for the alternate
lines though Line works equally well.

10 CLS0

20 FOR A = 0 TO 1

30 PMODE3, 1 :SCREENI ,A:PCLS

40 FOR C = 1 TO 4

50 FOR CL = 1 TO ¢

0 P = 1

70 1P P + Cl = C'THEM F = P 4. ({C
1 # 1)ELSEP = P + (1}

80 TFOR J =1 TO 196 STEF I

90 DRAW "BMO," +# BTRS (J)

ion DRAW "C" « STR% (C) + "M252
+ + ETRY (J)

110 DRAV “BMO," + STRS$ (J + 1)

120 DRAW "C" + STRS (C1) + "“M2z5
T." * S3TRS (J + 1}

130 NEXT J

190 CIRCLE(1Z8,%6).75.P

140 PA INT (12B,%0),F,P

170 FOR K = 1 TO 1000: NEXT K

180 PCLLSY 2

190 NEXT Cif

200 MNEXT C

3210 NEXT A .
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THE FULLER BOX...

- 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 to design: explosions,

laser blasts, trains, birds etc. It's based on the popular
G1-AY-3-8912 chip, and is supplied with a demo program.

Finally, the Joystick Port enables you to use any low-priced

tari/Commodore joysticks with your programs.

The Fuller Box fits neatly on to the back of your ZX Spectrum,and does not
|merfere with any peripherals, PRICE (INC. VAT)

including the new Spectrum microdrives. £29 95 + 80p p&p

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

The Fuller Orator an amazing Fuller Sound Amplifier Box, including

Speech Synthesiser which C?jn be programmed Audio Amplifier (non-expandable) pG Q5 + 80p p&p
to say anything you command, using the T oy
keyboard or demo cassette. It uses the tl:‘;!tjlerﬁogaﬁoraui:’grade kit (postage free 5;;;:;
Gl SP0256 AL voice synthesiser chip; and giitnsice EUler BoX S A OB i vivn Incilids Faller box)
comes complete with the Fuller Box Fuller ‘Master Unit’-including Orator, synthesiser,

g amplifier and Joystick port in Fuller Box
£39 .95 =t BOp p&pmc. VAT) £54.95 + 80p p&p (inc. VAT)

: : Our new advanced keyboard has the same, fine
This famous, best selling specifications as the FYD42 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,

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 108
operations. ITS SO EASY TO INSTALL! You simply
unscrew the ZX PCB from its case, screw it to the FD

18K Spectrum owners- upgrade to 48 K with a Fuller
Spectrum Upgrade Pack- Complete vith full assembly

case, and plug in the keyboard. No soldering or technical  (nstructions. Model 2 or 3 only. £34.95(inc.vAT) p&p FREE!

knowledge required.

NOW ALL ONE PRICE! £29.95 (inc. vaT) +£2.50 p&p
16K Spectrum Expansion Module - to fit into back of Contact us for a Special Fuller Introductory Pack
Fuller case - £24. 95 (inc. VAT & p&p). We are looking for dealers throughout the U.K.!
RAM Adaf:tor Board - enables you 1o fit 16K Expansion

« inside Fuller case— £0_7 5 (inc. VAT & p&p).

'——----——————--
Please supply the following items:

MICRO I ITEM |QUANTITY| PRICE |POSTAGE TOTAL
SYSTEMS I
i
I | enclose cheque/p.o. O
Or, please debit my Access/Barclaycard MNo.
Name
l Address

Mail to: FULLER MICRO SYSTEMS, i
The ZX Centre, Sweeting-Street, Liverpool 2. Please send me further details, | enclose SAE. [ i
Telephone: 051-236 6109 ¥Ca 83

----—-—------J
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@ virgin Games Ltd, 61/63 Portobello Road, London W11. @ Tel: 01-221 7535.
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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 last
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
hOuI'S o gath&l’ as many sLOnes as you <an aftc:r
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 to an edge. Each globe is connected
to its immediate neighbours via a closed rube,
and one stone is to be found at each end of
each tube. Once inside a globe, you 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
you 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 to
be completed was: “a Commodore 64 allows
me to do se much more . : .”. Many entries
called for musical accompaniment: “I’ll still
need it, 'l still feed it, when I’'m sixty four®™
was M Clark’s version of the Beatles lyric. E

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.

THE PYRAMID
OF AGPAR

BY ANTHONY
ROBERTS

Cross adapted the song Shenandoah to give us §
“0 Commodore, I long to hear you, rock on
you rolling micro”.

Orher enrrif:s' were more jokey — like A
Stewart’s \h wife said she would leave me if
I I got one™; ] Finnigan said “It's pot more

bytes than a ship’s cat hosting a flea

Solution to the
February
crossword which
offered a
Commodore 54
as the prize.

convention”. Rob Munday was refreshingly
direct with “Reasons! Why do you always
want reasons! Just send the computer” while
the Rev D Tordofl made the special plea that
“VICars need much bigger memories —
without the temptation of Apples”

The 64’s relation to the rest of the
Commodore family was a common theme. P
Farey confided ““A Pet can be so restricting,
don’t you think?” and P Birch suggested that
“It’s 64 of one and half a cousin of a Pet”.

These were all in the running but after
| much deliberation we awarded the prize to W
| Bellini, 27 Edgecombe Park Drive,
| Crowthorne, Berkshire, who turned 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 Scott, 35
Huntley Grove, Peterborough, PE1 20Q0W, did
not supply a program solution but explained
that it was much easier to consider the bomb
as a two-by-two by two Rubik’s cube. Several
other entries took the same approach. ]
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THE NEW COMMODORE 64

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

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

You pay 10% down, then 10% per month for a further
nine months (to nearest penny). Example: Atari 400 48K.
Cash price £299. Credit terms: £29.90 down, then £29.90
per month for nine months. Total £299. Credit quotations 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, 4BK RAM (AF37S) £249.00
Atari 800, 16K RAM (AF02C) £399.00
Atari 800, 48K RAM (AF55K) £440.00

* All above with BASIC & handbooks
Carriage free, delivery next day
by Datapost

Other hardware:
Cassette Recorder
Disk Drive
Thermal Printer

(AF28F) £50.00
{AFOBG) £299.95
(AFO4E) £199.95

The amazing new British computer
with a full-travel standard keyboard,

;s : Epsol'l MXSUT Mk "I fAF38H:I fsgggs W ;:Fﬁ‘f”mﬂrﬂﬂlﬂlﬂl BRI L A ;IiL
a 16-bit microprocessor, 32K RAM Epson MX8OF/T Mk Il (AF40T) £447.35 yi af??rr?ﬂ'ﬂﬁ G
fitted (expandable to 64K and later to Printer Interface for 400 (AF41U) £59.95 il
256K!), 9 colours, hi-res graphics Printer Interface for 8OO (AF42V) £59.95 ER amapecs
and Microsoft extended colour Interface Modula (AF290G) £135.00 P s
Versawriter (AF43W) £199.95
BIT‘D.SIC (the very best BA_SIC to learn 16K RAM Module (AFOBJ) £55.00
with). It can be used with virtually 48K RAM Module for 400 (AF44X) £99.95
any ordinary cassette recorder, it has 48K Upgrade for 400 (AF45Y) £75.00
a printer interface (Centronics-type), EL“DS':::E'% ::ﬁi;&.{]p fgi‘;g
IOVSII‘CI‘(S are available and it's in- Joystick Controllers (Pair) (AC37S) £13.95
credible value for money. Paddle Controllers (Pair) (AC30H] £13.95

For full details ask for our hardware leaflet {XH54.J) SAE appreciated

JOIN THE U.K. ATARI COMPUTER OWNERS' CLUB

An independent users’ group. Four issues of the club magazine tor only £3,00! Address your subscription 1o Ron

issue 1 of the club magazing featured a tutorial on character set redefinition and contained a collection of demonstration and
games programs and lots more. Issue 2 featured a tutorial on player. missile graphics, an article about graphies on computers. a
selection of members’ contributions 1o the program library #nd much more,

THE FINEST SELECTION OF ATARI SOFTWARE

Toach Yoursell Programs

(AF57M) Only £199.50.

Lots of new Dragon software
available.

EC-24x BO1IM L1706

AtiiraWeed Procosier  -1CRIAD-4BK-YGAZV £30 95 Ot Geotcote's Cavern 10-48K-KBME £21.95 G

Convensations! Franen

SC1EE-YGH4X £3955

Fexd Wiaard

1D-328-BO0AH £T5 00

1C-16K-KBI6F £10.9%

Escape From Valesn s ke 300K KBIOH £2075

) 938 £30
Conversaional Goerman SC-16K-YGAsY £314095 wMan Word Protessar 1C-32K-BG08) £14.50 2ok | 10 -32K-ROS4C 209 95 EIL]J ';gf "'::"'3“ ':2: £
Converidions] Spamsh B0 15K VG484 £38.55 File It 2 10 48K-BGIOL £33 87 Zork 1| 10.32K-AOI50 £39 95 i atr Tans
Conversational ijaksn SC16K-YATE £3995 Filemanager 8O3 10-40K-BGSAP [75 G0 Zoek 1) 10-32K-KBA1 S L2985 e -IEIC \ﬂ'; i'_. }f_1 :..
Teweh Typing 2C V8K -TGABD £18 15 Graph-It -IC-1BK-TGBIE £14 85 Al Baha & The 40 Thanes  -10-328-BOPEK £25.93 1C-BK.YEEEK £14 95
States B Capials 10-16K-YGE5L £14 88 Sranistics 1C-10-¥ G520 £14.95 = Tomgle O Apsha P 1) 1G-30K-BOBSG £27.45 2 Sl s

Ewo Coumnes & Copdais

#kids 1 {3 Poogramal
whids 23 Programsi
Py Frnt Alphabet

Learm Paogramming

Tnatadaon Ta Progeammeng 1
Emtatssn To Prograrening 2
Inwtation To Prograrmeming 3

wEagicE of AnimaLen
sPilgyer Mesaile Graphics

116K -Y357M £14.95
10 168-BE00A £11.75
1C-1 8K BGOZC L1075
10-FIK-KBIIA £29 95

1 EICVGAIW L1995
IC-BK-BOGTX £2295
2C-8%-BOEEY £329%

1C- 168 -BOETM £14 50

10-32K-BOSSP £21 26

Mosigage & Loan Anahoid
*Bob's Busness

» fescue At Fige!
*Datestones of Ryn
= S1ar Wan s

=Ny aged |

AC-1ER-BOGEW 14 95

1C-32E-BG1IM L1053

1C-32K-BO140 £14 B0
16-32K-KBISC £14.50
1GC-16K-RGTES £14 95
FE-32K-BORIX L3I0 TS
1C-32K-BOZZY £13 80
132K -BOTLE £27 45
TC-AZK-BOD5D £14 55

»lppe’ Reaches (Part 2
& Cuase O Ra (Part 3
Cvagon's Eye

Crypt OFf The Undead

e OF The Orweremind
i Adther s Hir
wLaorcs O Karmas

1C-32K-BOATU £13 80
C-32K-BOaswW 13 83
040K KEIIK £20Th
10-40K-KBIL £20.75
TC-S0K-BGTIO £21 95
1C- 18X KB [20T5
1C- 40K -BGTIL £14 96
1D-40K -KB350 £20 75
10-325-BO3IL £1695
VC. 24K BOOOA £17 95
1C-24%-80018 E1788

wTardk

BO-32K-BGESY L1886

10488 BOAEG £28 55
IC-1EK-KBOOA £25 %5
1 - -BGHAT (3895
1G-4BE-BGTIN L1896
1C-24K-BG9I8 £17 45
YC- k- BGAIE L1 3%
1C 32K -BGE1C £1198
1C-97K-KB308 £28 05
1C-A0K-KBD1E £28 85

-

wlhisplay Lisis 16-16%-B051F £14 50 wimvasion Ovson 1C-24K-BO234 L1725 Maigepn | Ipossibie 1¢-34K-B0O02C £1795 1D-32% - KB4OT £17 55
wiHor e Verheal Seroiling _IC-1EK-BO5IH L1450 *GFS Sorooess 1C-48K-KBIED F21 95 Voodeo Costhe 1C-24x-BO03D {17 85 10 1ER-BGESY £11 05
aPage Flipgang 1C-16K-BO55E £14 50 1C-24K-BGATW £1195 The Count IC-24E-BOMME £17.55 1C-16K-BOBTL £11.86

wSownds & Music
wlrcky Tutodats First &
Page €

Business Programs
Wincake

NC-n6e. BGOSE £14 50
IC-32K-BGOEG £63.95
10-24K-X8248 £27 50

10-JIR-YLIAM £1 7836

Mission Astermd
Wizard & The Prinoess
Ubysies B Golden Flesce

10406 -BGE0- £14 95
1C-3IX-KBIEF £2045
AC-A2E-BORIE £30 75
10-408-BOEIY £17.189
1D-40K-BOPSC £20 79
20-40K-BOAZA £20 64

Sarangs Dayssey
Miyseery Fun Houss
Pyramid ©f Doom
Ghost Town

Sa shana |
Savage letand 1l

16~ J4K-BOO5F 1795

Arcade Games

Star Hasior
= Chopliftar

1C-32K-BG856G £11 85
1¢-32K . KBATU £2005

TE-BR WGLOAW . (2993
1E=1 B2 -KBRTU {34 85
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iz ACRO ASSEMBLER
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» SOFIWARE E

i | _, - -
all e 4

THE NEW

MAPSOFT CATALOGUE

48 full colour pages of Atari, Dragon
and VIC 20 hardware and software.
A comprehensive guide to what's

o=
(il P
available. Price £1. %
THE NEW :
MAPLIN CATALOGUE
contains full details of all the

computers and most of the software
shown here and much more. On
sale now in all branches of W.H.
Smith price £1.25. Or send £1.50 to
P.O. Box 3, Rayleigh, Essex.

ATARI SOFTWARE continued

*Protectr

wSpacy Chase
Gord
Andromeda
Bombar Atteck
Azleroids

*52allad Shuttla

SpBoe Invaders
Deluxe Irmvedes
E-raay Britiers
*Aoar Guard
*Shootsut AL QK G
Datendar
Golaxian

Theres hoidl
=Space Games (3 Programa)
wLunar Lander

=Sea f’lrwc"
K-razy Shaat Out
#5hamus

Sepaciling
Cenzipeds
Angle Worms
*Bug OHl

*Bug Adsaci

Clmem Jumpes
*Chacinn
= Cpnygn Clhrper
«Frogpe
& Prappas
* Pacific Coast Highrary
Fire Bird
-A.l-:lr"m- <
Track
B,

unter
wJawbreaker
Meuskstach
Korary Antiks
Patnfinder
+Lakyrirah
=Crassfire
Tureisle Bugs
Wizard OF Wior
wTime Bomb
Thunser Inland
TT Aacer
# Dodgs Aacer
wMnicheacer
« B Buggins
wlaxzon
=Moon Shuitle
Rondracer Bowder
*Shoahng Gallery
#Shonting Arcasde
Roasterblaginr
D' § Midright Magic
Super Bresiout
*Cigwens & Balloons
Gune 04 Fort Dehance
MBUTEaN ShooL
*Tank Trap

Heree Entareni
Seram
Enotkeul
Beakelbal
Cypher Bowi
Swnday Golf
GoH Chadlenge
At B 8-Bali Pl

Fas: Gammon

=1E-SK-EBa3W £34.95
-10-16K-BO804 £20.05
-1E-EX-BGEIG £3495
-1E-16K-KEBBY £34.95
~1G-168 BG4I L1098
1E-=18K-KB44X £3435
-10-24K-RB17T £22.50
-BCTOM L1195
E-HK=-YGEOD [25.96
-1C-15K-KB45Y £23 50
-1C-16K-B0350 {14.95
~1E-BE-YGEAL (2096
~1E-BR-YGTOM £29.95
-TE-16K-REEIW £31.95

1E-8K-BGE1F £34.095
-1C=16K-KE4TE £14.80
_IC-16K-BGITF L1495
-1E-1EK-BEF 100 £29.95
=1E-1BK-KF1 1M £29.96
~1C-15K-EB53H £24.95
-1C-16%-BCA25 £16.95
=1 D-d0K-BG18U £27 64
~IC-F2E-KESER L1795
1C-24%-80168 £10.96
-1C-32K-KBI3P £27.50
-10-48K-KBSTM £23.50
-1C-16K-RO5AM L2495
=IE-BK-BOEIT £38.98
~1E-TEK-RBA0X 3495
-1E-OK-KBEO0 £34.95
1E-1AK-BOOM £29.95

1C-BK-BGEOE £10 85
S1C-16K-KBEIR £21.95
1C-24K-8GI6P £23 95
-IC-18K-KBEIT L1795
1C-16K-KBASY £23 50
-IC-1GK-BGIER £16.95
1E-16K-KBETX £18095
-1E-16X-KES1Y £34.96
C=18K-BGA4X £23 60
C-16K-K858Y F12.96
C-T6K-KBDTH £21.95
C-1GK-BG1IR
VE-aK KB T0M
=1C-1E-KBBIA
-1D-32K-KBOSF
-1E-BX-BOTIN
=1 0= 1% =B OGAL
-1C-16K-BG17T
-1D-32K-8077J

1E-BK-KB185
-10-32K-@TIIL 4
~1C-18K-KBTIN
~-1E-1EK-KBAJE
10=Z240 05 4 G,
-1E-1 6K -KBIMT
-IC-18K-BG40T &
E=-108-BOETS
1C-16K-KB730
-1C-1EX-BGIIG
=1C-10K-BG3VS
1C-16K-KB 740
~BC=1 6K -EF 206V
-1C=18%-KF22Y {
-1C-16K-BGHIH
1C-1EK-B036P
1C-16K-BG15R
-1D-32=-BGI50
-1 D-a8K- KB THE
-1E-BE-YGETX £
-1C-16K-KBTIL o
1C-32K-BGTEK
~1C-15K-B01 2N
“1C=18K=YLI4M

=1C-18K8-YGEEN £18.96
~1C -16K-KBE1C L1485

|'F BE-YOEIR £24 08
K-BOAOW £29 60
1 GE-BO13P £109%
1(: 16K-KBRID £17.18
1E-16K-B045Y £19 95
1C-18K-85G478 £13 B0
1E-BE-YGEIT L2495
~AC.BK-YLIAL 18,95

= Gomaku -1C-16K-80T8U £14 95
*Ravers: -1C-16%-B01 8V £14.96
wAtqure -1C-16K-BGEEW £14.95

1C-32XK-BGY £14.95
~1C-1EK-BO43W £14.95
-C-1BK-B01 7T £10.95

wEincis & Bonds
Crithege & Dominoes
= Pokar Soliawe

Hiackjnck -1C-BK-YGA2S £14.95
Hargman “IC-BK-YIG54) £14.95
Wordiace -1D-FIE-KBDOE £10.65

Wonkace [Part 2] 10-F2K-KBI0L {1566
Abuss =1D-40K-KB11M L1566
4e Cubgd & Tilt -1C=1EK-BO4BC £14.95
Humaty Dumpty Jack & il =1C-16K-BO3AR £14.95
Hickany Dickery & Baa Baa  -1C-18K-BOI9N £14.95
Eurcpean Scane Jrgsaws -2C-16K-BOSIU [1495

Viceo Easel -1E-GK-BOTIF £24 96
Mizrs Pasntae 1D=-48K=-BGSEL L2750
Fairt -1D-4BK-KBI2Y £20.95

TE-BK-YOABC £35.95
1C-BE-BO34M 1995

Mus Composes
Mavin Thamas

Compiner Langusges
Ansamibier

Sy Assemblar
Agsembie Ecdiior
Masro Assambler

-1C-16K-YLI2K £21.95
~1D-4BK-KEBIE L3005
~1E-BK-YGEEY [34.80
10-32K-B0730 £59.95
Basic A= & OpSymiem A -10-48K-BO3IK 159 95
Banic 10-320-BOT4R [55.95
EHTor -1E & 2C-16K-BOTES £79.95
Pited (Cansumer} -1E-GK-YGESA L5400

05 Fonh VO-ZAK-YLIRG L6295
Ty =~1D-48K-BGS52S £67.80
Incer-Lisp/ 65 -10-48K-BGHIR £99.00
Ukilities

SAM [Speech Syribesmen)  -1D-12K-KB18R £47.18
Programeing Aids Pack 16-16&-BGEO0 £10.95
wfage Ro L -1C-16K-KBG4F £24.956
#6502 Disassambler 1C-8K-YLIOH [9.98
A Warkd ~10-40K-BOZTE £57.55
w30 Supergianhics -1C-40K-B029G £31.95
Tha M Step -1D-DEE-BGEAD €37 .64
K0S =1D0=3ZK-BOTHH (5885
Dy =10-37%-EBEBET £39.95
Dk Managar -10-FER-BGEEN £17.50
Disi. Delecroe D= 16K-BGSTM £33.50
MACES & Op Syatoma- =10-3ZK-BO30H 58895
Teinfesh -1E-BK-YGEDP {1195
®Dugk werdeond alss avadably thooph prce and
memmary Sae may be adlferend

Books
Master Mamary Magp XHEIM  £4.00
D Re Aran WEBBL £16.95

Operating System User's Manual

& Hardware Manual SWALEA [16 95
Atari Basic-Laarning By Using SWGEEE  [6.24
Games For The Atari “WALTE  [4.45
Atgri Basic ~WWGOSF £7.65
Arani Sound & Graphes -WAZIN (825

Yaur Arari Computar ANAZDT £13.45
E502 Assambly Langusge Subrculines

-WADSF £14.30

Advanced G502 licsng -WWA4TL £11.64

Bayond Gamed (85021 ~WAdEY £13.00

Computars For Peaple WADDA £BI5
Ansdog: Thie Magazing For Atarn

[6 issued) Annual Subseripleon  -GG248  £9000

Send sae now for our new software leaflet with
Entails of 8l the Above Brograma.

Ordar Ax XHE2ZE — lssue 3

Kay: C = Cassatie. O = Dk E = Carinicgo

IC = I Cassaltod ate BE. 16K dhows
memory requinemant

M

VIiC20 COLOUR COMPUTER

Hardwaras

VIC20 Consals LAFATH|
CIN Cassetie Unit PAFAEC]
VIC Printor (AFaa0)
WIC Disk Drive IAFBOE)
3K AAaM Carridge |AFS1F)
B RAM Castridgs (AFE2G)
18k RAM Cartridgn JAFEIH]
Joysticks snd Pacdles

Single Joystek (ACEIH|
Pair o Joysticks ACITS]
Le Stk [ACAEY)]
Pair of Pacdles [AC30H]

Programming Ald Carvidgss

Super Expander; 3K RAM and Hi-res
Graphics WACEL|

Programemang Ald: Asgiticnal Lommands.
funclion Kéy programming sl (ACEEK)

Machine Code Manitar ALBEL|

Softwara (all 3K unless stated)
Introduction to BASIC Cassattan

Part 1 [ACETM)
Part 2 1ACSEN]

Game Programi
Avangir Cartrogs IACESP)

Star Battle Carradge [ACED
Super Slol Camrnicge ACEIR]
Jedly Bondlacs Canmdge ACE25]
Ablien Cariridge [ACE3T]
Super Lander Carfridge ACELL)
Road Race Cartridge LACEEY)
Rat Roce Cartridgs JACEEN
Blitz Cospalle PACHTN)
Mole Attack Cadtridge (ACESG)
Adveriurelgnd C wan [ACBET)
Pwate Cove Chrlfioge [AC3aF)
Migsion Impoasivl Canrdge PACETU)
Wacdea TRt Canidgs ACagv)
The Count Cartrusge CACEDW)
Sargan 2 Cheds Canrdps [ACT I
Gaorf Cartridge ACHOX)
Ohmegs Race Carlridge BACeY)

Anothar VIC in The Wall Cassetite

JACTEE)
VIC Panic Cassaite (ACTaL)
Cosmisds Casaeite PACB0E)
Backgammon Casseiie [=3K) LACHICH
WIC-Maen Casseite RCEI0)
VIC Asteronds Cassate LACEIE)
Buginess Pragrams
Simplicale Digk [+16K) (ACH2A)

£185.80
£44 95
£230.00
£399.93
£29.95
£44.95
£59.95

ET.50
E1385
£14.55
£1385

£34.05

£34.95
£34.98

£14.95
£14.93

£132.95
£19.93
£13.95
£192.95
£19.95
£19.95
£19.95
£19.95

£4.99
£24.95
£24.95
£24.95
£24.95
£24.95
£24.95
£24.95
£24.95
£24.95

£7.00
£7.00
£7.00
£7.00
£7.00
£7.00

£24.35

Simplicale Cassette (+168} (ACH3B) £18.85
VIC Stock Contiol Cassaits [+8K) (ACS4C) £19.95
YIC File Diak {+1 6K} [ACESD) £24.95
WIC ¥Vinlar Disk {+BK} [ACSGElI {24.85
WIC Wi Cassetie |+BX) (ACETFI L1986

Education (CSE & GCE 07 Leval Revisicn)
All cassetie based and require at least BK axpansion
mEmory

Engliah Langubge PACHEG) £9.99
Mathematics 1 [ACHSHI  £9.99
Mathematics 2 BCoga)  £9.99
Biclogy (BCO1BI £9.99
Chamstry (BC02CT £9.99
Plip3ics BCO30  £9.99
Compuler Slusies [BCO4E)  £9.99
Geography (BCOSF]  £9.99
Higtary {BCOBG)  £9.99
Apithmetic for B to 11 year olds [BCOTHI  £3.99
Roading for 9 10 11 year oids (BCoAn £9.99
Gangrsl Knowlgage for 910 11 year glds

(BOO9K) {993
Spelling for 9 1o 11 year okds (BECIDLY  £9.89

Home Progiams
Al cardelie baged and require 85 lepsl BK axphriiien
BTy

Quizmaater BC1IMY £3.893
Enow Your Gwn 10 BC1ZN) £0.99
Junied 10 @CI3PI  £9.99
Know Your Own Perdonality [BCT40) (999
The Acbert Carrier Family Ménu Plannes
(BCTSAT £9.99
WIC Manoy Manager (BC165)  F399
WIC Ropd Uger & Highway Code  (BC17TI £9.99
Garden Planner BCIBUI  £9.939
nlerior Desigriar {BCAEYV]  £9.99
BEC “Ask The Familby BN £998
BRC "Masiermand” (EC21X)  £895
‘Mastermind”’ addibonal General Knowdedge
Data 1 " [BC22Y) (280
Data 2 [BCZ3A)  £2.50
Dats 3 IBC24B)  £2E0
Data & (BC2BC)  £250
Masterming ' sdditional Specialist Knowiedge
[BCIBD)  £2B0
£2EO
B Games £IED
: (BC29G) £I50
Books About WIC
Learn Programmung on the VIC WAL £250
VIE Reveatad WAIZKD £10.00
WIG Programengrs Ralerencs
Guide WIATELI  FESS
WIC Graphics (WALBC) £10.00

Lots of new VIC20 software now available.

Note: Order codes shown in brackeis.
Prices correct at time of going 1o press.
(Errors excluded),

NMEPLIN

Maplin Electronic Supplies Ltd., P.O. Box 3, Rayleigh,

Essex.

Tel: Southend (0702) 552911

5541556.

Demonstrations at our shops NOW. See the computers in action at
159-161 King 5t., Hammersmith W6. Tel: 01-748 0926

284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 554000
Lynton Square, Perry Barr, Birmingham: Tel: (021) 3566 7292.
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ZX KEYBOARD FOR USE WITH 80/81 SPECTRUM

Our neww cased keyboard has 52 keys, 12 of these are used far the numernc pad. The numeric pad offers some useful features, you can cursor with
one hand and it will be a boon for anyone whao enters a lot of numeric data. The pad is a repeatofthe 1-9 keys plus it has a full stop and a shift key. The
numerc pad keys are caloured 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 (either 80/81 or spectrum| fits neatly inside. You wvill have to remove the computer from its original case, it is
then screwed to the base of the case. The case had all the bosses already fitted and the screw holes are marked. Also fitted inside the case is @ mother
board (81 model only) which allows 16K, 32K and 64K ta be fitted in the case. All the connections are atthe rear of the case i.e. Power, Mic, Ear, T\,
and the expansion port. The case is large enough for other add ons also
to be fitted inside. One of these could be the power supply. then you
could very quickly fit a mains switch, or a switch on the 9V line. This
means you have a very smart self-contamed urit. This case does not
stop you fram using any ather add-ons that you may have e.g. Printer
etc. We are convinced that this is the best keyboard available at
present. It offers more keys and features than any other keyboard in its
price range

Iy} i -I III f
i|||||||||I||||:':::I:'[ﬁ'_llfl'lllfll I j "llllll||:|:l!|'::'1ll it
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NOTE

Ihe case can be purchased separately with the keyboard aperure
uncut. soif you have one of our early uncased keyboards, or in factany
ather suppliers” keyboards, these could be fitted. The keyboard is
CUlN e led 1o your computer by a ribbon cable and this has connectors
fittec wiich simply push into the Sinclair connectors, It is a simple two
minute job and reguires No electronic skills. This keyboard does not
need any soldenng. Please specify on order whether you require the ZX
8l or Spectrum case

SPECTRUM MODEL

This 15 supplied with spectrum legends, and a slightly different base
for fitting the spectrum inside. again all the connectors are at the rear of
the case and there is plenty of room for the power supply (and other
add-ons). Should you want o change, we can supply both the

Spectrum legends and details of updating your case which will enable
modificaton from the £X 81 to spectrum. PLEASE-specify on your order KEYBOARD

whether you regjuire the 2X 8l or spectrum case, lSPECTRUM’S' '

SPECTRUM LIGHT PEN S;’,,Fﬂ

i = P 3 The 16K uses:
The pen enables | e b = - Static Ram anc
you to produce high e : : using the Stat
resolution  drawings speed low po
on your own eewvi- the computer
Internal ﬂxjng for sion set, saving a vast which comes
Zx 81 keyboard case. amount of tme over where. Positic

using basic program-
ming statements, such
as Plot, Draw etc. You
can erase, modify and
save drawings and it
comes complete with
software  program
The superb light penis Spectrum M
available from DK, | Upgrade your

Internal fixing for tronics. R\\Y Lissimply slip
ey ; are supplied, :
spectrum keyboard £ 1 9.9 5 tme. The fittir

Cdase. 5ame a5 Sinc_.'g

64K Memory
All the abowve
advantage lie:
56K of usable
the use of oth
8192-65536. T
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ZX 8

. ~81 Specirum
HARDWARE

| -

| SPECTRUMI81T 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. it stands out
from the rest of the field.” The ZXED is a powerful editor for use on the
exparded ZX8l . Itis intended for use by the serious BASIC programmer
and offers several useful and time saving features most helpful during all
stages of program development. The facilities provided are as follows;
ALTER, BYTES, COFY, DELETE, FIND, HELP, INSERT, KEEP, MOWVE,
RENUMBER AND VERIFY. The Spectrum Toolkit contains most of the
features above plus autcline numberer and append, and will run in the

4K GRAPHICSROM £24.95

The DK Graphic module is our latest ZX 8] accessory. This module
unlike most other accessories fits neatly inside your computer under the
keyboard. The madule comes ready built, fully tested and complete
with a 4k graphic ROM, This will give you an unbelievable 448 extra
pre-programmed graphics, your normal graphic set contains only 64
This means that you now have 512 graphics and with their inverse
1024. This now tums the 81 into a very powerful computer with a
graphic set rarely found on larger more expensive machines. In the
ROM are lower case letters, bombs, bullets, rockets, tanks, a complete
set of invaders graphics and that enly accounts for about 50 of thern, -
there are still about 400 left {that may give you an idea 3s to the scope of
the new ROM). However, the module does not finish there, it also has a
spare holder on the board which wvill accept a further 4K of ROMIRAM.
This holder can be fitted with 3 IKIZK/RAM and can be used for user
definable graphics 50 you can create your owwn custorn character sets.

WHY WAIT?
ORDER TODAY FOR FAST DELIVERY

FLEXIBLE
RIBBON
CONNECTOR

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

T

16/64 MEMORY ¢
FORZX 81

16K Memory £22.95
16K [uncased) £19.95
4K Memory £52.95
O4K [uncased] £49.95

famic Ram Chips. We use the dynamic as they are much denser than
f less space. They are alse much cheaper than the equivalent product
The Ram is manufactured with high quality materials, and uses high
5. Itis supplied ready-built and only needs to be plugged into the rear of
= components are fitted into holders. This massive add-on memory
LJIIy assembled and tested is the cheapest 16K memory available any-
mory from 16384 to 32768. (S5ame as the Sinclair memory. |
16K [UNCASED) £19.95

slon £52.95
Hon on the 16K also applies to the 64K Memory Expansion, but the
54K 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 s to be used in this area. Position in Memory:
From 8192-16384 is switchable, 64K [UNCASED) £49.95
Expansion £35.00
i to 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 screvvdriver and just two minutes of your
25 no electronic skills. Position in memory from 32768 to 65536, [The
ade to 48K].

I
l
F
|
I
|
I
| =
|

I Please state type of machine, which Rom memory size, quantity and place when ordening

e e — — — — — — — —

Pleasesendme. ..... @El
Pleasesendme. .......ooonn.. (R T A el A L L L
Please SeiTehme; et e s i S o e |

Please add on £1.25 for PIP |
In enclose cheque/P.O. payable to DK Tronicstotal £ .

or debitmy Access/Barclaycard[ [ T [ [T T 111 | '||
SIODBULINE o ks sl B e S e e L T R e A E EI

Send toDK Tra-mcs 23 SuSSEJ( Road Gorlesmn Gt ‘n‘armcuth Norfolk I
Tel: Gt. ‘r’armoum (0493) 602453
=i|

m
an colour brochure now avallable, send SAE for quick return

— — — — — —
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B J C. B/B|C|
iMicrocomputers

VAT included where applicable

QUALITY DISK DHIUES

Single drive 40 track single sided 1 = 100k . E200.00
Dual drive 40 track single sided 2 x 100k . .. E350.00
Du;ﬂdme‘iﬂl[rdckdnuhlﬂ&rﬂude2031( E ] 3 - ]
Dual drive B0 track double sided 2400k .......... ET99.25

All drives are cased with own PSU for rehal::lht!.I
and include connecting cabiles and utilities disk.
Delivery £4.00.

SOFTWARE FOR THE BBC MICRO

MISSILE CONTROL the first implementation on the

BEC Micro of the popular arcade game. [32K).. .. £9.00
MAZE MAN an authentic version of the pmpular

arcade game. (32K} . A s win e n na s EEOQ!
BALLOONS a highty urugunal gaﬂe that soon becomes

compulsive playing. (Z2K) ... ... ..o £6.00

DISSASSEMBLER the memory dump routrne inciudes
a scrolling back in memary facility. {(16K) .
MISSILE CONTROL, MAZE MAN it EALLOOVS
use the Keyboard or Joysticks for control

30+ PROGRAMS FOR
THE BBC MICROCOMPUTER

This Book contains program listings, with explanations &
tips an using the BBC Micro
GAMES UTILITIES GRAPHICS & MUSIC
Most programs will run on Model's A B B
Edited by C.J. Evans, various Authors,
A pair of cassettes with all the programs is available.

BOOK £5.00
BOK & CASSETTE SET £9.00

LEADS

The BBC Micro comes without a cassette |ead

7Pin Din to 2 < 3.5mm & 1% 2 Smm minijacks . ............£4.00
7Pin Din to 5Pin Din & 2.5mm mlm}ack .................. £4.00
7Fin Din to 7Pin Din ; 55 Elncd e 0L
JRinDIinPLUGS . ... . ........ . Twa for £0.65
GFin Din PLUGS {for RGH sock .. Twa for £0.685
5Fin Din PLUGS (360" for HS232II .. Two for £0.65

RS423 TO R5423 (BBC Mu:m tD.EBC Micral
Two metia cabla £4.00 Four metra cable £5.00

TELEVISION/MONITOR LEADS
full range available

Phono plug 1o Co-ax with high quality cable 3 Metres. .. .. .. £3.00
BNC Plug to BNC Plu T e T £3.10
BNC Plug to Phona

li.e. BBC Micro 1o Rediffusion TVRM)

PRINTER CABLES

BBC 1o 36 way Cantronics Type connector

BBC to 25 way D Type {For use with RS232]
BRC 1o 40 way edge connector (Centronics 738) ... ..
TORCH to 36 way Centronics Type connector

BLANK C30 COMPUTER CASSETTES

Ten for £4.50

16 Way D Type Plug with Cover £2.75
Computer graphics design pads 100 sheets £4.00

BBC UPGRADE KITS

RAMUPGRADE (TO0RS). . 1. ve i e :
KIT A Printer & /O Port ............. f
KIT B Analogue Port . .
KIT C Serial [/O & RGB. ..
KIT D Expansion Bus/ Tube
Full Upgrade kit

2B82Es

All components full specification

STAR DPB480 PRINTER
FROM £250.00 INC VAT

80 CPS ; BD/96/132 COLS
BIDIRECTINAL LOGIC SEEKING
TRACTOR WITH FRICTION FEED
CENT BONIES. i e e s e £217.39 + £32 81 VAT = £250.00
. E236.00 + £35. 25 VAT =£270.25
Hsph Res Graphucs opﬂon 1o allow BBC Screen dumps
£15.00/£20.00

{2dHR SECURICOR DELIWVERY FOR PRINTERS £8.00)

VAT included where applicable

Send SAE for full Price List of our large range of accesscries,
E: POSTAGE Add S0p per order or as stated

Microcompuiers

Dapt (YC), 25 HENRY AVE, RUSTINGTON,
W. SUSSEX BN16 2PA (09062) BB47
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Battle of Britain

By Microgame Simulations for the Spectrum

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

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

British and enemy squadron movements are plotted on a superb
high resolution secreen map of south east England with
communications signals presented both visually and in morse
code.

Features wvariable difficulty levels,
movements,

full control of sguadron
randomly selected targets and bomber routes for

each game, intelligence reports, refuelling etc.
A tense game of strategy for one player.

48K Strategic
Wargame

only £5.95
linc. p&p)

73 The Broadway, Grantchester, Cambridge CB3 9NQ

DRAGON

BBC B

If Your Computer says it's good
. . . what more can we add?

DEATH'S HEAD HOLE — a unigue adventure for the Dragen and BBC 8, writtan with
the advice of cave rescue experts — you'll aimost belisve it's true! Hours of
enoymant and excitemeant

Dragon/BBC B £5.458

LIOMHEART our terrific new two-part graphics adventure for the Dragon, inspired
by Richard the Lionheart's Third Crusade to the Holy Land. Masses of features
DCragon only £5.45

CHAMPIONS! — Fancy your chances 3s the next Brian Clough? This is the mosy
complate, reslistic and engrossing nan.sr,e‘nem game you ‘Il find. If you dor't give two
noots about feotball, you'll be hooked — if you do, yeu'll be playing all night! Buy and
5 avers, kegp the bank hapay, cope with players’ suspensions and the club’s
aroblems, then get your strongest team ready as each Saturday approaches. Features
weakly updates of league table. promaotion and relegation, allows checks on
opponents’ teams, transfer market, and moch, much more. Thisis the game that we

playl 1
Dragon/BEC B £5 45

WORDS AND PICTURES
7 HAWTHORN CRESCENT, BURTON-ON-TRENT

EASY ORDER: Clip the coupon, of simply note your Aame, address, computer anc
programs required on the back of your cheque.

Yes plaase send 8Y RETURN OF POST for the
[ Ioragen 32 [Jescs
[:I[Jm.:n s Head Hole DLIO"-’\BJ!I :Ir-'hﬁ":\f-‘iuf"s'
[, [ L5 o1 PSRERRESREEREH
Aodness. ..

ALL POSTAL CUSTOMERS RECEIVE PERSONAL

PREVIEW OFFERS ON NEW PROGRAMS




FED YOUR DRAGON LATELY?

ATTENTION ALL DRAGON OWNERS!

THEN TEMPT HIS TASTEBUDS WITH THE MEATIER MORsELS FRom Active Software! <~
our poLicy 1s 100% customer satisraction — TRY US! %

8 CHALLENGING GAMES ON ONE CASSETTE — EACH GAME INCORPORATING THE
specTacuLAr FEATURES oF THE DRAGON 32:—

*BRILLIANT COLOURe ¢IMPRESSIVE HI-RES GRAPHICSe ¢EXCITING SOUND EFFECTSs (; 3

f’f—

1) Interplanetary Trader — 20Kk +!
The year 2283. Occupation: - Space Trader. Tour the Solar
System in this real time game. Very challenging and

i feature packed.
3) Wumpus Mansion

— 20Kk +!

Incredible Fun!! Qutwit the Wumpus (if you can....) and
raid the treasures of the Mansion. But don't trigger the

: — TIME BOMB! —
5)Hi~Lo — 20k +!
Is it skill or is it luck?? Turn £50 into £1,000,000 with
this simple, yet highly entertaining game. Super sound.

Brilliant colour, and graphics.
7) Atom Hunt

Full colour, sound, and graphics add to the excitement of
this addictive game of deduction. Features:- 1 to 4
players: individual scores and ratings.

wod

* All 8 programs supplied for the realistic price of just: —
* All 8 programs double recorded on our own quality tape.

2) Execution
A hangman style game with a difference. Play the
computer oran epponent. Lots of extia features. Good

. graphics and sound.
4) Wipeout

Compulsive, exciting, challenging game of fast reaction.
Begins easy but gets progressively harder. With sound

f and graphics.
6) Snail Pace

Announcing: - SNAIL DERBY~! Super entertainment!
Computer calculated odds and form. 2 - 8 snails per
race, Beat the bookie! Full Graphics.

8) Air Assault
Blast the skyscrapers with ultra- high explosive bombs
and clear a space to land your crippled aircraft before
crashing. Hi-res graphics and sound.

\
.
.\59'3

* No - quibble replacement guarantee. * 48 hour dispatch.
Send Chq/PO. to: Active Software, Temple House, 43-48 New St., Birmingham B2 4LH.

SPECTRUM SPECTRUM

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 searching he has finally discover-
ed the ancient tomb of Grake and is now about to realise
his ghastly ambition to become a true demon on earth!
Time is too short to mass an Army aganist Velnor. There
is only one hope for mankind. That one brave adventurer
may be able to penetrate Velnor's defences, defeating his
guards, avioding the traps and surprising Velnor 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 adveniure you may be a Wizard,
Warrior, or Priest, as a Warrior you are best suited to
battle, but how will you cope with the fiendish spells of
Velnor ? As a Wizard your spells are devastating, but
beware, your magic iz lmited and armed combat doesn't
come easy ! As a Priest you may protect Yourself with the
devine powers and you have no fear of the undead, but
how will you handle the ghastly Trolls ?

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 importance,

Only £6-50 inc. p+p

Cheques or P. O, to:

NEPTUNE COMPUTING (Dept. YC1)
98, Howe Street,

Gateshead, Tyne & Wear NES 3PP

VECTIS SOFTWARE
6 Victoria Rd,

VECTIS 1o of Wight
OFTWARE PO36 E?AP

F\“ﬂ/‘,—& a@ 16K and 48K . . . FAST ACTION
e 5 MACHINE CODE.
PONY EXPRESS (frogger-type game). Can you cross the
desert and the river avoiding INDIANS, WAGON TRAINS, &F
CAMNOES 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

S -

= T

zx s tﬂ.lm FAST ACTION by KEN TINDELL
pec IBM Cup Winner for 3.5K machines.
DEATH MAZE OF MANDRAGON difficult

and addictive, not for the faint hearted. £4.95 M
FURTHER MAZE MODULES for the above. v A
£4.95

trouble whilst surveying Magron 1V? How many
numbers can your snake swallow? 2 addictive

ASTRO DODGER and SNAKE can you avoid é
games. £4.95

EDUCATIONAL TAPES for ZX SPECTRUM and
VIC-20 . . . 3K, BK and 18K. OI:) Z
CHEMISTRY TEST helps to revise ‘0’ level 7
chemistry. Please state which computer when H
ordering. £3.95,

IMMEDIATE DESPATCH
Al pirces include post and packing.
Quality products from VECTIS SOFTWARE
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HAVE YOU GOT A BBC MICRO?
THEN YOU NEED:

Z5E N\

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 polyester/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.

ERS AVAILABLE . . . BBC DUST COVERS AVAILABLE . BBC DUST COVERS AVAILABLE . .. BBC

Please supplv me with: A sample copy of LASERBUG @ £1.00
A 12 Month subscription to LASERBUG @ £12.00 for 12 issues of the magazine
A 6 Month subseription to LASERBUG @ £6.00 for 6 issues of the magazine
An overseas subscription to LASERBUG & £14.00 (Surface Mail — write for details of air mail)
...... LASERBUG Dust Cover(s) @ £3.25 cach

I enclose a cheque/PO for £ ... .. ‘.. ...made payable to LASERBUG
L L e R T e T RS R B R A e B e e e A I B e e S R AR S B e e S T o

1. GREAT BRITAIN LIMITED
You are PM and Chancelior. 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
Telephone: 01-882 0681/6936

DRAGON and
TANDY COLOR software = 2. INHERITANCE

1, DEMON Machine Code Moniter COLOR/DRAGON .‘s 95 é._, A 2 part game packed full of features. Try
a m for entenng machine c to gain your INHERITANCE in part 1 and
2 No. 4 “Easy it if successful takecover the PARADISE

of Tandy Color owners as woell COLA Co. in part 2

Pl Dd:LCIEIE Machine Code cartridge £18.40

outd Save you a st % TAanNDY COLOR

BASIC [+ ro DRAGOMN B.l'\.bl\. S

DRAG F AGON type o
gare othar BASIC! (Proves- it v ¥ i (] v back ag: ginty N all

n take advenis |q\ uE al that lowvely DRAGON

ACORM USER: “Highly enjoyable’.

ZX COMPUTING: A challenging game”.
MICRO UFDATE: “& dream for
megalumdnww

£5.95 on casse

oA MUST FOR ELECTION YEAR"*

PERSONAL COMPUTER WORLD: “Well
presented and good value for money'.
£5.95 on cassette.

Wi R WIS
software! mtroductory price

3. DASH Machine Code A

A0 assembler for the DRAGON an putar. Assembly stater e
' 4 L.\_lrn|_|'||,§ Usae BASIC

-||u|n|| gndd no time vwraste e HEF AN Nevy COrm

3. THE WORLD TRAVEL
GAME

A sophisticated product fc.: a |Iun'|.|.-ulm-q task A game far 1 or 2 players. Your aim is to
4. SPACE RACE Machine Code COLOR/DRAGON cartricge £18.95 collect 8 souvenirs from an?und the world
cassetle £/.93 it {from Russia to Falklands) in the shortest
Action packed arcade game. Chage arownd the track destroying hordes of aliens L e po&sible T
wateh out for the mines! Uses keyboard or Joysticks. 15 skills levels, high resolution e = Cope with HIJACKS, STRIKES
graphics, sound Addictive 3 : Az ) e T TH!E‘I.I'ES, CASH SHORTAGES.
5. C-TREK BASIC COLOR/ DRAGON cassette £7.95 e e mea 2 BANKRUPTICES. BAD WEATHER ETC .
oty e e b B b it D e g .. World Map & full instructions supplied.
6. DESERT GOLD BASIC wum DRAGON cassatie £7.95 BEC OMNLY: {6.95 on cassette
High resalution disploy and good sound et B ——
7. POKER BASIC U'-Uf DRAGON T Available from your local computer shop or direct from:
Fast acuion, excallent HI’U“"II:.“ and sound, machine code assistec 5]
8. PIRATES AHOY BASIC COLOR/DRAGON : i SIMON W HESSEL SOFTWARE, (Dep. YC4)
An adventure game, Solve the puzzles to find ail the treasure absorbing 15 L?tham COU!"!, Cardwell crﬁ‘sceﬂt.
BOOKS 3 g " =
Leventhal — B80S Assembly Progrsmming F12.10 Sunninghill, Berkshire. Tel: ASEG‘! 25179
p&p 0.500
Aurhonsed Distribuiors for Speciral ine. USA, TSC Inc. USA, C5C ne, USA 24 Hour desparCh i Vearguaranfee
Introductony offer any three BASIC games for £189.95 LS s e S A AR = = —— e — ———
Tectar by ACCESS VISA ar dheque by telephone or post o
RCE e 24 r|.-J.';r:sr.-z--':J:'r:l':'lltx' se:.'n-:r-'-L' ity BEC 32K SPECTRUM 48K
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store..

GROGVED FOR

ADVUSTABLE TO STACKING

tect

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 withup to 14 " screens,

MicroBase suits most computers - Sinclair, BBC, Atom,VIC,Oric, Dragon, Lynx,

ete., plus room for accessories. Price £20, postage £2, VAT included.

To Order... Dealers...

P'-;':‘aﬁ:-: 9']‘-“" your Pagt'";"eﬂt ‘05 MicroBase will enhance your
er Furlon u nit displar d fits.

South{:oast%aad ind. Estate, i RV Yt | Bl

Check out our special offer.
Customn display units supplied.

Peacehaven, E.Sussex BN S8NA.
Tel.(O7914) 81637 ACCESS, VISA.
Please state make of computer.

GEMINI
SOFTWARE

ZX81 (16K) SPECTRUM (48K)
STARTREK

Features an 8 x 8 Galaxy, Klingons and Starbases, short
and long range scans, Torpedoes and Phasers, Cc:mputer
etc.

PLUS Normal or Hyperdrive: choose your speed but
watch the energy level.

Galaxy Map: keep track of where you have been. Also,
shows whether any Klingons remain there, and where
the starbases are.

Visual display of Enterprise’s position and movement,
Visual display of photon torpedo.

Messages from crew members.

5 levels of play. And much more,

Cassette plus full instructions.

ZX81 £4.95
Spectrum £5.95 (colour and sound too)
Sae for other programs.

Gemini Software

36 BADMINTON RD, LEICESTER LE4 7RQ.
TEL: (0533) 64915

@0@@80@@@@@0@@30@@@@@@@DE@BBF

THE NEW SPECTRUM

NOW WITH ADDITIONAL
SWITCH-TYPE

JOYSTICK PORT 81 ADN\
SCESR-50) e S
S~

COMPLETE your SPECTRUM with our Multi-purpose
Sound Generator and Joystick-port Board ! With one
low-cost purchase you can obtain the following
outstanding improvements to your ZX SPECTRUM:

@® THREE CHANNEL 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
effects. The output and volume of each channel can
be separately controlled, with gun shots, explosions,
drums ete., produced under the "'sound envelope’.
MOST IMPORTANT TO NOTE — the CHIP is
‘processorindependent.’ 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 shoating
game. Hide behind the cactus plants and moving 3
chuck wagons until they are shot away. Shoot
yaur opponeant and aveid getting hit yourself, v/
The second player can be the computer, but

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 offthe road, if they can, |
Ten skill levels determine the number of opposing taxis, 1he
speed atwhich they drive and the amount you earn per completed
journey. MAXIMISE your earnings before you lose your entire
fleet. This program is FIRST CLASS.

BUILT each £6.75 + VAT

o - .
ACHINE CDDE PROGRAMMERS —

ACS SOFTWA -
ASSEMBLER . NOW OMNLY £5.95 + VAT

DISASSEMBLER ... NOW ONLY £4.85 + VAT

BOOKS
LARGE RANGE FOR SPECTRUM AND ZX81

ENF ¢

NOTE: We stack (and market) PROGRAM POWER
OFTWARE for the BBC, ACORN, SPECTRUM and

L@@L R @ GHJ’\CDN 32. Send 5.A E. for appropriate catalogue.
A=Y AR T A/ programs sre now available at all good dealers or
-::4 LR direct from MICROPOWER LTD.
ept. Please add 55 |
BB BEGENTSTREET, orer P& | WE PAY 20% ROVALTIES
LEEDS LS7 4PE, ¢ VAT at15% | FOR DRAGON, spscmum
Tel. (0532) 683186 or 696343 BEC PROGRA

ROCRAMERUEN
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ZX81 SPECTRUM DRAGON TANDY BBC

16/48

16K

ADVENTURE

* Owver 200 places to explore in this machine code game using
advanced data compression technigues.

* 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 miniature submarine. Navigate the
arteries, veins and heart to the brain, where a blood clot must
be destroved. Features a real vasular map. You will be
attacked by lymphocytes which must be destroyed using
arcade game type graphics.
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.

Everything you do uses up |

LEVEL 2 A/B

AWARI

* The ancient African game of logic. It takes 2 minutes to learn
the rules but far longer to master the tactics.

* Select the *Goat-herd’ level of play and it’s an addictive game
for children (8 +) that exercises their minds — not their laser
fingers.

* Select the “Witch-doctor’ level and it’s a threat to your
sanity. We haven’t beaten it and we wrote it!

PRIZES

** Buy both Awari and Adventure and enter the ‘Foilkade
Challenge’ competition, Details with cassette or send SAE.

FOILKADE LTD

DEPT. PR9

66 LITTLEDEAN,
YATE,

BRISTOL BS17 4UQ

ALL GAMES £5.95 EACH, 2 FOR £9.95, 3 FOR £13.95

| (ANY MIX) INCLUSIVE.

MAKE AMAZII\IG SOUND EFFECTS
WITH YOUR ZX 81,

TIMEX Sinclair 1000

or SPECTRUM

THEZONX
5 £25.95

incl p&p & VAT
# The ZON X SOUND UNIT is completely seff-contained and especially
designed for use with the ZX 81, TIMEX Sinclair 1000 and Spectrum
Computers. It just plugs in = no dismantling or soldering.

* No power packs, bareres, aads or athar extras.”

* Manual Volume Control on pangl — amphe volume from built-in lowd-

spoakor.

Stwandard Sinclair — 16K Rampack or printer can ba plugged into 20N
X Sound Unit without affecting normal computer oparation

Huga range of possible sounds for Games, Music, Halicopters, Sci-Fi,
Space Invaders, Explosions, Gun-shots, Drums, Planes, Lazers,
Organs, Bells, Tunas, Chords, 81, of Whatewer you devisal

* B full octaves. Usos 3-Channel sound chip giving programma control
of pitch, volume of tones and noises, #ll with envelope control.

*  Easily added 10 existing games or programmes using a few simple
“BASIC™ lines gr macheme code,

W No memory addresses used — 1.0, mapped.

FULL instructions with many examples of how to obtain effects and the
progremmes, supplied, fully guaranteed. British Made.

*Excapt with Spectrum, you need rhe Spactrum Extensicn Board Order
Mo. SEI — Price £6.80 incl. VAT,

Payment may be made by Chegue. P.O.
Gire: No, 388 T006, Postal Order or Credit
Card.

Expart orders :— Bank Chegque.
International Money Order. U5, § or £
Starling.

BI-PAK i+
[ ] G3A, Hign Streal, a2
Ware, Herfs.

164

Access & VISA accepied
Ring 0820 3182 for
immeciiate despatch
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&1 NEW! SPECTRUM s
16KI48K
VERSION
£5.95 AT ==

[

e . o

ZUCKMAN

FROGGY
ZX81 (16K) ZX81 (16K)
*ALL MACHINE CODE | *MOVING CARS,
(10K) LOGS, TURTLES
*¥FOUR INDEPENDENT | *ALLIGATORS,
GHOSTS DIVING TURTLES
¥HIGH-SCORE 'HALL *FOUR ‘SCREENS’ OF
OF FAME’ ACTION
*AUTHENTIC ARCADE | *ALL ARCADE
ACTION FEATURES
*TITLE/DISPLAY *ENTIRELY MACHINE
MODE CODE
ONLY £5.95 INC. P&P | ONLY £5.95 INC. P&P

N X! DRAGON 32 SOFTWARE >+ "W

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




man DRAGON AND
ware

DRAGON 32 SOFTWARE

DRAGON-TREK . . . £9.95 WIZARD WAR . . . £7.95
GOLF . ..£7.95 GRAND PRIX .. .£7.95

GAMES COMPENDIUM D1 . . . £7.95

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.

Installed in 3 easy steps. ..

| Peel of the touch sensitive key pad.

2. Plug in Klik-Keyboard (no soldering) and place in position.

3. Apply self adhesive two-colour legends to the keys.

This full 40 key keyboard has a positive click feel as the keys are
depressed but as it replaces the original touch pad it becomes a
permanent part of the ZX8| without bulky boxes or trailing wires.

KEMPToN

MICRO ™ ELECTRONICS

Dealer enquiries welcome. Programers wanted: Good royalties paid.

BBC MODEL ‘B’ SOFTWARE

BBC MODEL ‘B’ SOFTWARE
DRAGON RIDER . . . £7.95 TANKS ... £7.95
GAMES COMPENDIUM . . . £6.95

EDG GRAPHICS PACKAGE . . . £24.95

--------

LEON][NOEL

C10 COMPUTER TAPES

CJTEN CASSETTES PLUS LIBRARY BOXES,
SELF ADHESIVE CASSETTE LABELS, &
LIERARY BOX INDEX INSERTS £5.50

(120 SELF ADHESIVE CASSETTE LABELS ..£0.90

/50 LIBRARY BOX INDEX INSERTS £0.90

ZX81 16K SOFTWARE

COCHANGMAN £3.00
With this educational game your computer will have 150 words
to choose from

EPONEDON. e ER00
See you get your computer to own you money, not easy, but
it can be done

[JBANK ROBBER £3.00
See how much money you can accumulate before you're

__caught and sent to jail

CICASSETTECOVER............... R ot £3.00
Put your ZX printer to work and make your program collection
look impressive

CJANY TWO PROGRAMS ON ONE TAPE... £5.00
LJALL FOUR PROGRAMMES ON TWO TAPE'S

Mail order only — please make cheque/PO payable to:

LEON - NOEL
24 Dudgeon Drive, Littlemore
Oxford, OX4 4QL

\ Dept vC4, |80a Bedford Road, Kempston, Bedford MK42 8BL J

All prices include P&P, UK anly

e e e e e e e e S A
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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
execute 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 arder).

‘DRAGONFORTH' is professionally packaged, sensibly priced, guaranteed for life and will
be despatched by return complete with free demonstration graphics program.

AUTHORS: Oasis Software will market high quality programs you write in 'DRAGONFORTH'.
We pay a lump sum on acceptance and a generous royalty. Let's hear from you!
0OASIS SOFTWARE, LOWER NORTH STREET, CHEDDAR,
SOMERSET. Telephone 0934-515265.

INC. P&P AND V.AT

| ACCESS ORDERS
TAKEN BY PHOME
DEALER ENQUIRIES WELCOME 24 HOURS A DAY

A

THE VERY BEST
|l FORTHE ZXSPEC

el

From Warp
Factor Eight

L = .\l\\“
ERFILE : 5 N~
t-,;:;ﬂ:._il e el | Lift-off into I

83with H|-STAK

® makes your computing easier, faster,
more reliable, less exhausting and simply

1 owners. more enjoyable.

ERFILE-16. ® angles your computer neatly to the ZX81
ith 7 pre-defi correct ergonomic position for the most
nd we have found efficient keyboard operation. SPECTHUM
s nd i : - ® provides extra ventilation for hot ZX81's VIGC20
2 z 2 and Spectrums TRSSO
® instantly applied. NEW BRAIN
L5 ® styled for ‘83, adds that professional look
1 . _ 10 your set up. JUPITEH ACE
il \ 3V n ‘| ® oprecision injection moulded in quality Etc.
J i = ‘ : ABS, non scratch = non slip base.
3 les,-'lch ars 3 ¢ % — R —— R —— R —— N —— A ———  ——— i ——— R ——]

Order form. Please send me HI-STAK set(s) (at £3.95 per
set). | enclose cheque/P.0. for

6K ZX8] gm'pa almost identical spec to GULPMAN  £4.75 Name
THE |FAST ONE he pre e Address

Ilover the world now. 5

Campbell Systems, Dept.(YC),
15, Rous Road, Buckhurst Hill, - Fosteode

Essex, |1G9 6BL, England.

Telephone: 01-504-0589 To: Warp Factor Eight, Dept. YC.

& Pelham Road, Braughing, Ware, Herts. SG11 2QU.
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TYRANT OF ATHENS
(Dragon, ZX81 and Spectrum)

Can you survive long enough to turn Athens
into the most feared state in the Mediter-
ranean? Train troops, build warships, fight
battles by land and sea against hostile
Greek States and vast Persian Empire.
Many more features in this, our best selling
game. (Dragon version available).

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 16K
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, give aid to wvillages and
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)

PELOPONNESIAN WAR
(ZX81 and Spectrum)

Set during the great war between Athens
[you) and Sparta. You must use all your re-
saurces of troops, warships and diplomats
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 reference.

Also available: WARLORD for 2X81 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.

£

NOW AT LAST! S
LOW COST WORDPROCESSING

(UNDER £500 ON THE DRAGON 32)

_"u.\

TELEPHONE FOR
* PACKAGE DEAL *

i -

| DRAGON 32 MICROLINE PRICES
: : £173.48 + VAT M80
PROGRAM TAPE & MANUAL PRINTER CABLE PRINTER

£13.04 + VAT £199.00 + VAT

EEEEEREEERER "

(A TR T N
H‘ﬁ‘---l:"'ﬂ-l
C R R

SINCLAIR
SPECTRUM

COLOUR
GENIE

SINCLAIR
ZX81

TELEPHONE FOR
* CURRENT PRICES *

SEIKOSHA EPSON RANGE
GP100 j

* MAIL ORDER & CREDIT FACILITIES AVAILABLE * LARGE RANGE OF SOFTWARE *

INEUWAY COMPUTERS

141 NEW ROAD, CHATHAM, KENT TEL. (0634) 826080/ 681547

AMBER 2400

YOUR COMPUTER, APRIL 1983 167



THE FLEXIBLE COMPUTER SYSTEM FOR THE FUTURE

How can Tangernne promise you a This makes the ORIC-1 substantially more all leading manufacturers.
professional computer for only £99.957 reliable and versatile to work with and We can give you prompt service, quality,
Because, unlike most computer builders, what's more, at £99.95, you get a reliability and full technical backup: The

we have designed the UL A. ourselves. professional system well below the price of ORIC Computer System will guarantee you
’ - : that and more:

@ 8 colour graphic display (8 foreground + 8
background)

@ 40 character by 28 iine colour text display

@ High resolution graphics (240/200 pixels)
240 across screen, 200 down

® 96 User defined graphics symbols
® Microsoft BASIC software
@ 6 octaves of music with Hi-Fi output and

LR

EsC 4 preset sourid effects — Shoot, Explode,
-ﬂ------------ Ping, Zap
F i ® Centronics printer interface (compatible

with a whole range of standard printers)

@ Optional Communications Modem
{allowing access to 200,000 pages of
Prestel and direct link with other computers)
® Typewriter style keyboard

@ Protessionally written user manual by
well-known computer authors

@ Oric Owner Magazine included with each
ORIC 1 purchased

@ Tan-Forth supplied free with every mail
order 48K Model

CTAL

SaiET SHIFT

[@ﬁm-lﬁiﬁil_l--*--

(Please allow 28 days for delivery)  Subject to availability

Order your ORIC-1 direct from the designers @ Extended Basic (BBC etc) available soon
BY POST: You can pay by chegue, postal .BY PHONE: Just ring our telesales number ® Full range of business and leisure software
order, ACCESS - BARCLAYCARD-VISA ELY (0353) 2271/2/3/4 coming shortly.

Please delete/complete as applicable. ttem Gty | Prica Inc. VAT | Total
*| enclose a cheque/p.o. nayat;‘_!a to TANGERINE : ORIC-1 16K RAM £99.95
COMPUTER SYSTEMSLTD. For £ —_——— i
Please charge my Access, Barclaycard, Visa No. ORIC-1 48K RAM | £169.95

ORIC Communic,alimls_Mujem j ETA.00

ORIC Owner Magazine (Bi-monthly) £10.00

If you require a VAT receipt please tick EI Please send me a full colour brochure D Postage and packing £595
TANGERINE COMPUTER SYSTEMSLTD. 3 ClubMews, Ely Cambs CB7 4NW TOTALE




South London'’s Largest
Micro Computer
Centre

COMMODORE 64

64k
£339.95

VicZ0 5k £129.95
21k £169.95

includes 5 Free programmes.

VIC Cassette £44.00 16K RAM Pack (Switchable
VICPrinter £229.00 For 3K Programs] £39.95
VIC 1541 6K RAM Pack

Disk Drive £299.95 {Expandabie To 24K) £49.95

Ideal for Commodore computers

@ Seikosha GF*100 \/C Printer £239.95
Commodore 64 Software Now in Stock

Main Commodore Dealer for

New 500 series, New 700 series Business Computers.

ATARI 400

/‘WW'

Less Basic

Programmer Kit £39.90
48k Up Grade for Atari400 £73.50
Atari 800 16K inc Atari410Cassette £49.00

basic £399.00 Atari 810 Disk
Atari 800 48K inc Drive £299.00
basic E469.95 Atari B22 Printer £199.95

Plus Daisy Wheel and Dot Matrix printers
for the Atari range From £99.95

Atarl 400 Typewriter keyboard. Direct easy
replacementforstandardkeyboard  £78.95

New Vic Software 3-D Man _
Krazy Kongl Brilliant! You are down in the

Dodge Kong's barrell’s as you maze like a Pac-Man, dodge the

climb the stairs. ghosts and find your way out!
STDVIC. Joysticks. £6.99 ExpandedVIC Joystick £9.95

Largest Stocks of Software in South London.
Available on Cassette, Disk or Cartridge. Massive
ranges for:

Atari, Spectrum, ZX81, BBC and Dragon

Exterminatorl Motorway Manlac .
Blast the centipede while Accelerate towards on-comin
dodging the spider amongst the traffic while dodging from lane

toadstools. Fast action. to lane! :
STDVIC, Joysticks £6.99 ExpandedVICJoystick E9.95
Defender on Tri

Antl-splatter-matter]

Make space invaders look like
childs play, superb graphics.
STD VIC. Joysticks. £6.99
Vikman

Guide your ship through the
maze on 4 different screens.
Fantastic colour and graphics.
Expanded VIC Joystick £9.95

Choose one to three ghosts. 100's of other programs.
STDVIC. Joysticks £6.99 Send for VIC price List.

Printers

We carry a wide range of printers including:

Amber Dot Matrix £89.95
Seikosha GP100A £229.95
Epson MX80FT3 £389.95
Smith-Corona Daisy Wheel £549.95

Cables and interfaces for most home
micro’s in stock.

THE AMAZING ORIC -1

Colour Computer

"a % 40 Columns x 28 rows.
T, " ool asc
: % & Bullt-in Sound
Synthesiser.
%* High Res Graphics.

48K Microsoft Basic £169.95
16K Microsoft Basic Phonel
Come in for a Demonstration. :

DRAGON 32 £198.95 85

Limited stocks available. New software coming in

Sinclair Spectrum Colour Computer

16K £123.95
48k £173.95
We carry massive

stocks of Software
for the Spectrum.

SinclairZX81 £49.95
16K RAM £27.95
Printer £59.95

¥ please send for our comprehensive list.

all the time. Come in for a demo or send for our list.

pro d abo?;stkouf Access/Barclaycard }l———?\“_fiw ol
ffer excellent part exchange deals or cash PFSEF?E‘S g:! E | 4I f Tfr
Yo your old machine: T L B W
3 Eden Walk Precinct,

VISION STORE

Export All our hardware and software

is available Tax-Free to overseas customers,

Epson HX-20 plus wide range of software In
stock now.

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

Mail Order — send for our comprehensive list.

I ol | LK FRECHCT
' (&)~ o ision
AL S %m

All our prices | F
include VAT | s ‘\\
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3 GREATEXCITING GAMES

BVENGER wton oy ori fiyen

for the ZX Spectrum (16/48k RAM)
for the ZX81 (16K RAM)
TURES

fnr the ; ZXIH W1lh 16K RAM

SENTINEL written by Kovin Fiyan 18 Eighi cffaret typos of target. PROTECTOR wriceaty sevinrirs
for the ZX Spectrom B Rapid mancuvering of ship. for the ZXB81 (16K RAM)

SENTINEL is an entirely original ARCADE STYLE B Quick firing of bombs and lasers, Protector is writte 1 in MACHINE CODE to give an
game, written in MACHINE CODE to give fast action- B ‘Imelligent’ alien interceptors. arcade style all action game. Using the Sentinel's
packed performance. The gateway to your galaxyis B Realistic bombing trajectory. laser you must defend the planet Zargon from the
quarded by the Sentinel System. Only your skill and B Continuous display of MISSION TIME, aliens which are bombing the planets vital
initiative stands between the advancing enemy’s SCORE, SHIELD & LASER installations. On screen Alien score, your score,
space fleet and the destruction of the galaxy. You TEMPERATURE. number of shields left and number of Laser shots.
have 4 space ships per station each armed with B End of mission repor. Watch out for the Damacles Missile which may be
photon-cannons and guided missiles. Make use of B Five levels of play. detonated at the alien commander’s discretion.

the Force Field when ever possible. L]

Only £5

Only £5

Full useof sound effects and colour.

Only £5

OtherAbacus Games

BODYBUILDER: VIC-20
62K
don't know whether I'm coming or
going. 5o many doors - 50 many
mansters chasng me. Somabody mast
haore my hesd. .y amm.., my bed...

£4.50

FOR THE DRAGON 32
imd ‘\"ICrZI} glﬁanM}

%li;iﬁtmaa of the sorceres

ﬁgbmummarphem e
Tanipulate.

TS PO CAT make before the
cursa balls yow Arleast 13 ways
13 bose, but only one way o &
win....frustration quarantesd. -~

®alss 13 magical events

@ For the youngest spectrom
nser.

SPECTRUM GAMES
PACK 2

NINE LIVES:

Carch the mice before the dog caches
you. Six leveds of play.

BULL TABLE:

Do your sums quickly before the Bull
upsats your table. Seven levels of play.

meuman:kuwghﬂwnwvmq
racze. A great game for two players,
TARGET:

All the fun of the fair.

All four games on one cassotte

for £4.50

DONAIN:
Probably the best version of
Eingdoms you are over oely 1o see,

£4.95

ESP ZX81 (16K RAM)

An exploration of INNER SPACE.
Undertake & soricus inFestigation of
your own Extra Sensory Perception.
Test your and énds - an
educational and schontific exparience.
ESP Package includes twe 165
programe with commentary.

£4.95

SPECTRUM GAMES

MICROMIUSIC: VIC-20
(62K RAM)

Mo previows of mumic is
necessary io cse this entertaining and
educational Create mumc
speedily eazly nzing standard
notatior. A must for the budding
ImABStTo.

£4.50
ABACUS CONTROLLER

. !!aphm!rh I..O.HDING
ol . o

on

ZXal CONTROLLER: Singl
nlamndTAi.K,SMl'E.CUE&
LOAD modes. Buili in

PECE1
mmmmmw
the sonar to locate and
Fubmarines before they sink
ICEBERG: Stees your icabraalar
thrgugh thickening pack foe 1o pick

LR FUTVICTTL

.WﬁNTEDo Machine code Programs.
Wi grarantes 1o bater all ethes offers. Wite now for hunher detalls.

View before buying - Selected items from this advert are available at mest branches of W.H.SMITH,
the BUFFER SHOP LONDON and JAY DEE COMMUNICATIONS PORT TALBOT.

MONEY BACK GUARANTEE. CASSETTES DESPATCHED WITHIN 48 HOURS.
Al prices inclusive of p&p. Send chegue or PO to:

186 5t. Helens Avenue, Swansea, W.Glam. Tel.{ﬂ'IEZ} 50232

‘Abacus Programs

mder ket for :m;dw
Teliable program naming and cusing.
Frice £9.55

.
e

i

‘OlmmSpmumhxdm-Mnul
have Teviemred, this one oSt
impressed me and is the only one I
shall always use.” >

Chzcte from PCW.
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DRAGON 32........

MRC
Air combat and ground strike, “joystick” controlled
_ Ssights cannon fire and bomb release. Full colour
\\hf—res graphics 3D and sound £6.50 inc.p & p.
Fruit
Compulsive, addictive, fruit machine. Using your skill
i with the holds, turn your £5 stake into £10 and beat
Ef ' the system. Hi-res graphics and sound. £4.95 inc. p& p
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,
. comprehensive edit facilities, menu and cursor driven
" ﬂ £25.00incpé&p

| N QUARK DATA P.O. BOX 61, Swindon, Wilts. Tel. (0793) 40661. |

: ¥ [ Please supply S5
Tango Foxtrot 01 ' e TR = N
Using your skill, locate the airstrip with the radar i e e R e s T R S SR B
scanner, fly your aircraft through hazardous ] Chegue for total amount enclosed . . .
crosswinds and air pockets to land safely. Watch your gMName........ ...........cooiiiiinaio..
fuel: watch your artificial horizon; be sure you are Sellresaiie s = - 10 s WsTial  DNOR SR
level on final approach. Full colour, hi-res graphics, oo e s
3D and sound. Eﬁ.50€nc.p&p e L P L T L N

FOR THE
S%UALE-;E B Q G JOIN THE DRAGON USERS, and

e i @ MICRO
TAME THAT

The only full feature machine-code version of the arcade game available for the BBC
micro. Feawres include: scrolling screen, radar display, checkpeint flags, fuel gauge, Q

S
(Cl-)_\ J

smaoke screens, B skill levels, rankings, incraasing ditficulty and sound affacts.
-~
. f/

GALAXIANS (32K £6.50 Cassatta/ £9.90 Disc

Fast action version of the popular arcade game. 4 types of Galaxian lin 3 initial screen
formatipns) swoop down individually or in ﬁroup\s of twe or three. 8 skill levels, hi-score,
rankings, bonus laser bases, increasing difficulty, superb graphlcs and sound
CENTIPEDE (32K} £6.50 Cassette/ £9.90 Disc

Incredible arcade type geme featuring mushrooms, flies, snails, spiders, and the centi-
pedas of course. Excelleny graphics and sound. 6 skill levals, hi-score, rankings,
bonuses, and increasing difficulty as the spiders become mone active and the
mushrooms incraase.

FRUIT MACHINE [32K) £6.50 Cassette £9.90 Disc

Probably the best fruit machine implementation on the markets. This program has it all . .
. HOLD, NUDGE, GAMBLE, moving reals, realistic fruits and sound effects, multiple
winning lines. This is THE fruit machine program to buy.

ALIEN DROPOUT (32K] £6.50 Cassettel £9.50 Disc

Bassd upon the arcade game of ZYGON, but our version improves upon the original
arcade game liself. You have to shoot the aliens out of their “boxes” before the "boxes™
fill up. Once full, the aliens fly down relantlessly, exploding as they hit the ground.
Suiteable for use with keyboard. or joystick.

INVADERS (32K| £6.60 Cassattal £9.590 Disc

Superior version of tha old classic arcade game including a few exiras. 48 marching

-

invaders drop bombs that erode your defances, and Eepres of spaceship fly over Dragon Users get a monthly publication packed with
releasing large bombs that penetrate through your defences. I-score, Imcraasing 1 r H

difficulty, supert sound effects and graphics. proegrams, hardware tips and information about the
SPAGE FIGHTER (32K) £6.50 Cassettel £9,90 Disc Dragon 32.

Arcade-style game based upon features from DEFENDER and SCRAMELE. 5 types of - : .

menacing alien fire at you alnd may atempl mT_ram gsouH_SQPEI'Eﬁ: il_'rack g:islllz?! f:::{ DI‘EIQOI"I Users will be able to hU‘f hlgh qualltv softwware
S:ﬂ‘:’;;s?“”“”‘" s 1 ey o T L e T produced by our team of professional programmmers at

special discounts.
*WE PAY 25% ROYALTIES FOR HIGH QUALITY PROGRAMS®
Pleass add 50p per order for p. & p. + VAT at 156%

***Daaler anguiries welcome Plus a whole lot more.

It costs £10 to become a Dragon User, which includes
a subscription to our high quality publication {£20 for
overseas readers),

SUPERIOR SOFTWARE
Dept. YC6

69 Leeds Road,
Bramhope, Leeds.
Tel: 0532 842714

Make out cheques and postal orders to:

Co-Operative Computers and Communications Ltd
20 Wynford House, Wyntord Road, London N1 90QY
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BUG-BYTE SOFTWARE, MORE THAN A GAMI

All about me was darkness. Tens of thousands
of screens stared blankly into space. Minds drifted
aimlessly, dulled by lack of stimulation. The world
was grey, drab, lacking . . .

Then suddenly it happened. First one, then
another, then tens, hundreds, thousands of tired
screens felt a surge of power and flickered back
into life. They were much as | had seen on my
own planet’s microcomputers — the ZX 81,

ZX Spectrum, Vic 20, BBC Micro and ORIC-1.

The minds paused to take stock. They clustered
round the screens, their nimble fingers excitedly
flicking the controls back and forth. At last they
had found a challenge . . . action and adventure
with cunning tests of dexterity and reaction.
Everywhere, conversation was of Asteroids,
Mazogs, Panic, Another Vic in the Wall.

Unable to resist, | too had a closer look. There
before me was vivid colour, high resolution
graphics. | could practically feel the spine-tingling



...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. I 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!

Too late now, | remembered this was no
ordinary software. I'd been warned, as | now
warn anyone buying from Laskys, W.H. Smith,
Currys Micro C, Spectrum and Klrger




e




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 THE REAL -
28 rows x 40 characters high resolution B ~O/PUTER SYSTEN
eletext/viewdata compatable graphics

ctaves of real sound plus Hi-Fi output
-entronics printer interface and cassette port
:omprehensive user manual e

[IONAL MODEM OFFERS COMPUTER PHONE LINK FOR:
ELECTRONIC MAIL ® TELESOFTWARE ® PRESTEL

G SO0ON, TO COMPLETE YOUR SYSTEM: ERIC MICRO-DRIVE DISCS & SPEED PRINTER

FOR HOME: The ORIC-1 is the professional alternative for home computing.
tbly styled, the 57 key layout is based upon computers costing many times more
ne ORIC, and will help the whole family to learn and understand computing,
firom day one. The ORIC incorporates an improved version of Basic
> of programming and use. For the enthusiasts the computer has laser
explosions, etc. pre-programmed for games use, with Hi-Fi
for incredible effect. The communications Modem will
lesoftware, message sending, and Prestel use.
R BUSINESS: The ORIC-] is the answer to many
‘day problems. Software is becoming available for
ccounts, stock-control, and many more systeims
p your day to day business organising and control.
n, the ORIC COMMUNICATIONS MODEM will
you to access up to 200,000 pages of Prestel
nation, to send and receive ‘electronic mail,
© book hotels, and flights (and pay for them) and to
ook at the latest stock-market and share indexes.
- IC=11s a must for all businesses

% W TO ORDER YOUR ORIC-1: By phone:
Justringeur telesales number Ascot (0990) 27641. 4
t: You can pay by cheque, postal order 48

Please allow28days for delivery).
Money back 1ot satisfied.
Copyright ORIC PRODUCTS INTERNATIONAL 1962



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
vou, the user. New and
original games for the ZX8I,
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
your cheque, postal order, or
credit card number for the
appropriate amount.
Alternatively, vou may place
your order on our 24 hour
Ansaphone by phoning in
your Access/Barclayeard
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.
’I‘ry us and see for yourself —
we go out of our way

especially for you.

E
:
E |

PRICE £9

OTHER TITLES AVAILABLE FROM SOFTWARE EXPRESS.

FOR THE VIC 20...

VIC Chess—£7. VIC Asteroids—£7. VIC Panie—£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).

WNBLI3dS XZ FHL H0d

BEST SELLER

PRICE £8

FOR THE ZX81 ...

Mazogs — £10. Dictator - £9. Invaders - £4.

ZXAS (Z80 Assembler] — £5.

£XDB (Z80 Debugger) — £6.50.
ZXTK (Z80 Toolkit) — £6.

{all programs are for the 18K — ZX81).

Only programs listed on this advertisement are available from Software Express. Forotheritemsin the Bug-Byte Catalmj

see your nearest dealer,

All dealer enquiries to: Bug-Byte Software, 100 The Albany, Old Hall Street, Liverpool L3 9EF.

|
|



 ALL TIME FAVOURITE

FUOH THE BBL MIGHU

RICE £

fUH IHE BBC MICRO

"OHIIIN 788 IHL Yod
FOR THE BB MICRD

=
e

FOR THE BBC MICRD

¥

(

0HOII 988 JHL Hod

"OHIIIN 989 FHL B0

THE
SOFTWARE
EXPRESS
EASY-REPLY
COUPON

Please mail me the following
Software Cassettes.
(All prices include VAT and postage).

T e

PROGRAM PRICE INSERT

- QUANTITY
nvADERS | £D

SPECTRES £8
ASPECT £9

tHE casTLE | £8
nvapers | £7.50
GALAXY |
WARS £7.50
serence | £7.50
MUSIC
%Y}g—}-}gSIZER
COMPOSER £9.5_0

OTHER ITEMS

TOTAL
PRICE

I enclose cheque/P.O. for____
Or please charge my Credit Card No.

: Barclaycard only please.

24 HOUR
ANSAPHONE FOR
CREDIT CARD ORDERS:

051-548 2020

Mail to:

SOFTWARE EXPRESS
FREEPOST

(No Stamp Required)

Gores Road,

Kirkby Industrial Estate,
Kirkby, Liverpool

L33 TUA. vo



SHELVE YOUR COMPUTER
STORAGE PROBLEMS . ..

MICRO-STAK

J he unigue and sturdy Micro-Stak has been designed by micro users to
house all your equipment ready for use, and also serve you as a work
desk/station for your computer activities.

Mot just a stand or a table, but an elegant piece of furniture, available in top
quality, durable melamine, in oak or elm finish, measuirng only H.87cm =
W.56cm x D.53cm when closed.

® Handy slide out bottom shelf for easy removal of YDU/monitor.
® Glide out keyboard shelf.

® Lift up writing/manual table on door.

® Adjustable height shelf for cassette player, disc drives, etc.

Avszilable by mail-order. Send your order today, or contact us for more
information. Personal callers welcome.

Price: £79.50 inc. VAT + 5 camriage = p=—=—=———————————— e ——————

ORDER COUPON
Flease supply one MICRO-STAK in wood finish
my cheque for £84.50 is enclosed/debit my Access/Barclay Credit

.
Flat packed for easy assembly :
card| wol LTI IITTIITITLT) ]

I

MICRO-STAK

{One of the Rey Hopwood group of companies]
- 10-12 OAK ST, HAZEL GROVE
STOCKPORT, CHESHIRE SK7 4EJ
061-483 8271

Allow 21 days for delivery

=EN!

h———————--—--——“———————-

The sole SINCLAIR agent for il Mini-games:— 4 per tape, simple but
the Arab World — now also ¥ compelling! £5.05
agent for JUPITER ACE and _ : - J0e] S
APPLE! g Surprise:— spells, giants, a magic ring,
We are interested in by 23 but this is no relation to the ‘Lord of
software, publications, add- | i the Rings £8.45
S mis‘:';'ase;;mmniw . 8.5 | Amazing:— series of 5 mazes, written
send samples of all you have to: A for children but interesting enough for
[ P -3 everyone £5.95
La_l_"IH_!J b 48 Stockmarket:— try and make a million
P.O. Box 147, Jeddah, : 3 in this realistic game £5.95

Saudi Arabia, Tel: 6604212,
Telex 402 276 Autoram S.J.

For all these please ring:— 085-982-239
anytime between 9a.m. and 9p.m. or
write to:

are working to develop an ARABIC computer =

an',_-ong.::l;ir_estad Dlaitst.cunll::lf.tul‘.l_s.- ] ; - Bamhy SOleal'e, Leverhurgh,

Isle of Harris. PAS3 3TX.

: v
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A NEW SERIES FO
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

it j = \gpar &~
To be pubﬁshedl Order Form to: READ-OUT BOOKS AND SOFTWARE |

8 CAMP ROAD, FARNBOROUGH, HANTS, GU24 6EW. I

Aprf/_June 1983 : 24 Hour Answering Service. Telephone 0252 510331/2

Name I
. 4 Address
Learning to Use the Apple IVIIE | I
Computer (April) P e b
Leammg to Use the Oric 1 I Make cheques payable I
Computer (April) I to Newtech Publishing Ltd | enclose my cheque for £ £ I
Learning to Use the Commodore Please debit my Access [ ] Signed e
64 Computer (May) I woriser CIRBIR L o] | L DT Vo e |
Learning to Use the TI 99/4a I NOW AVAILABLE I
Computer (May) Please sendme ......copy/ies [_|Leamingtolse thePET Computer [] Learning o Use the ViC-20 Computer
Learning to Use the Lynx I all at £5.95 each ("] Learning to Use the BBC Microcomputer [ Learning to Use the ZX81 Computer '
Computer (June) | | B ooy i N Do s
To be published
I Please reserve for me, and send to me on publication my copy/ies of I
e ¥ all at £5.95 each Leamingto Use the Applell /HE Learning to Use the T1 33/4a
R - T I {incl. post & packing) Leaming to Use the Onic 1 Learning toLise the Lynx I
Leaming to Use the Commodore 64
— S S — _—-—--—----—_—____J
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48K ZX Spectrum

COMPILER

£14.95

Eragnnﬁ Lair and %ust

. « » just two of the six new amazing games from the masters.

Dragons Lair

I'the WL wiodald e aasy expiose the Dra;
Lar and Lingd the Crystal of Powaee swith sduch 1o
destroy b But | dedn’t count oncihe dangers Lhat
cntront e Tr'pur- were pthers in that mind
mazre 100
l lnmate 20 Maze-Advantong
Specium

Joust

"5 1aken Ay

for the 48K ZX

a by storm now it
Iri thes Brrazing ne
with the Dark Lovds in an othe
TRETINE Anirmal A
Hirvg the flap of its wiry
e Orbiler’ Giaister

MONSTERS IN HELL

It s ke & mghimant. ppdd i Hell, the all

190 r5:p|||1!h below me, minning from the
¢ B of platforms and
thaugh, and
Ty A The
iy Fall thaoagh
Bul then the Mad
Ay 2%

MILLIPEDE

Miilh the Millipede seemed in
hiow moch ol bacly 1 skl

comang! Bul Sad the Spider appearad {rom
nowhere, and Scorp saomed across r!rrsnmnu b
mcestruct e i ooar me! A guete astoun

version of tha arcade favourite. £5:95. By :‘\nrrrcw
Blake

FIREBIRDS

Thbiy -iwemn_ they dodge. they loop fgures of eight!
C v the Frrabareds’ attack? Amazing hi

acton from the Masters. Any ZX
5 v By Graham Devine

SOFTEK SOFTWARE, 329 CROXTED RD.,

WANTED, GOOD M/C PROGRAMMERS FOR SPECTRUM, BBC, DRAGON, VIC, ETC.

YOUR COMPUTER. APRIL 1

CcCosmMIC SWARM

K, laccept I'm (o btame. | disrggarded orders - and
entered 1he Altair sector. Egge, eg rary whera
I shoot, two tantastical alen ypes appear, whose
towch & deadly? They join, secmingly by nea,
oA matant wh chases me! Probably 1the most
onginal naw space shoot-cm.up’ game 10 appear
Any £X Spectromn; By Andrens Beale

ALSO AVANLABLE

And you Gan SHll abhiain our outstan
sull the best avadatde, or calin £
thee only truly playable 16K Adventore!

M toonds,
nluee, stifl

EACH GAME JUST
E5.95

mchuding VAT, Postage and UNCONDITIONAL
GUARANTEE. ALL GAMES IN 10D AMCHINE
CODE. Avaitable of il they ae
pul-of stock, direc of post
please make oul your cheque PLO. 1o Sofiek

LONDON SE24

GENEROUS DEALER DISCOUNTS




idland
mpu te BINGLEY HALL,

BIRMINGHAM
Personal computers

28-30 APRIL
Home computing 1983 i) 10am— oom
Small business systems

PR i
Presented by COMPUTER c%g

This event is the first of its kind in the Midlands, and gives you
the opportunity to see and compare the enormous range of
personal and home computers, small business systems,
microcomputers, software packages, cassettes and scores of the
very latest computer games — try them for yourself — decide how
much, or how little it takes to build up your own personal
computer system.

HOW TO GET THERE

BY RAIL Concessionary rail fares are available direct to New Street Station.
Further details are available from, British Rail Travel Centre, New Street Station,
Birmingham B2 2QA Tel: 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.A.Fs £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].

‘—-_-----_---------- A N R N R T S
Pleasesend . .. .. adult . .... child tickets Enclosed remittance £ ........

Send to Midiand
Computer Fair Ticket
Office, |.EC. Exhibitions,
Surrey House,
Throwley \Way,
Sutton, Surrey
Tel: 01-543 8040
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RETAILERS!

PERSONAL COMPUTER SERVICES
THE BIGGEST COMPUTER
SOFTWARE WHOLESALER

IN GT. BRITAIN

WE OFFER VERY GENEROUS
DISCOUNTS ON SOFTWARE
INCLUDING THE FOLLOWING

SUPPLIERS: —

PROGHAT POWER Save time and frustration. Get all your software

BUG BYTE
®
SALAMANDER
e
TITAN

MIKRO-GEN
| ]
MICRO DEAL
®

MELBOURNE
HOUSE
®

J K GREYE
o
KANSAS
[ ]
ALGRAY
®
HEWSON
[ ]

DK TRONICS
®
RABBIT

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

MR MICRO
®
ARTIC
@
LLAMASOFT
(]
ROMIK
@
MARCOS
]

DIGITAL
FANTASIA
@

J K GREYE
ENTERPRISES
@

IJK
L

IMAGINE
@
AGF
[ ]

QUICKSILVA
(]

CALPAL
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A classic version of
the clasic garme. Featre packed

ASTROSLED

Pilot your high
powered sled down the jagged

jovstick facilities.

] D &
All the programs are available on cassette for the
unexpanded e VIC-20 at anly £4.00 each (post

fee), and make full use of the VICs colour, sound and

] writh thrust, =, TOtate, space canyon, but b warned - the
] 8 5,' multiple bolts, atc. This exciting further you travel, the harder it gets!
| . ’ Program is written in m/c and With over & gkill levels -
! amploys hi-res graphics and 5 g
=5 e double sive screen technicques for k 3
1 £, maximum effect. " @ A
e
INVADERS SPACE FIGHTER Q@
No machine s A space dog-fight
*  complete without this, the original simulator which, like Asterokds, :
i coamic shootout. In machine code is written in machine code b | >
QM 2 with three invader types (phs and uses hi res. Guide your
1 mother ship), bonus basas, hi-res, bghter through tight loops: and q
double stee Screen, sic. TUITE 10 cerntre the ahsive alien .
crafl in your sights.

' ZX81 SOFTWARE

cassette at £3.50

SPACE FIGHTER, ASTRO SLED.
Feature packed versions of thesa great games, with
machine code performance for the 16K ZXH1. On _«

With 10 sl levels.

, Please staie ZXB] or VIC-20 and menton this magazine
when ordering,

B ORIC-1 SOFTWARE
Available now - send SAE for full details.

RIRIGSR ICJI LRI
SOFTWARE

FREEPOST, SWANSER, SA3 477

NO POSTAGE REQUIRED
Excellent dealer discounts available.

Since you appreciate the impact
computers are making ontomomow’s
world, you'll apprediate the key role
Camp Beaumont can play in your
future.

Becatse Camp Beaurmnonts
computer boffins using structured
courses (basic, advanced and inten-
sive) teach you the secret language
that'll give you a head start in
tomorrows high-techworld.

But without tears. Because at
Camp Beaumnont (for 9-17 year olds)
there are over thirty physically

T These include:
tennis, soccer, cricket,

] swimnming, riding fencing,
canoeing, golf, shooting, judo,

archery, gymnastics, fishing, sailing,

wind surfing, the creative arts etc. All
urrder the supervision of university-
qualified directors, instructors and
monitors. And uniquely-equipped
public school or country mansion
locations in the Lake District, Devon,
Dorset and around London and
Manchester Camp Beaumont also
run day camps for younger children
(5-15 years) offering over thirty play-,
as-your-learn activities including
computers, robatics, and psycho-
bionies. Write for comprehensive
brochure to Camp Beaumont,
Dept. ¥ C-1, Beaumont House,

stirmulating activities also
available to help you escape GQMP 73 Upper Richmond Road,

from computer fatigue. _ P SE T
BE'AUMBN Tel: 01-870 9866.

Brings out the computer in you.

EDUCATIONAL
SOFTWARE

EXCLUSIVE TO GREENWELD

A range of programmes written by teachers and currently in use in a middle schasol
{8-13yrs). All cassettes include comprehensive documentation and teachers notes.
Exercises are user-friendly, vary robust with all inputs checked, and include machine
code routines,

12 titles are avaitable for these computers:

ZXB1 [16K); ZX SPECTRUM [16X): BBC ‘A’ or 'B'. All tapes for any machine are £4.95
each inclusive. Set of 12 £45.00

1. MASTERMIND. Try 1o find & 3 to 7 digit number the computer has selected in less
than 10 attempis.
2. BAR CHARTS. Enter information on X & y axis, and see a bar graph drvwn of your
rasults.
3. OMO ANAGRAMS. Noughts and crosses game that requires the pupil to solve an
anagram to gain a "0 or X
4. HAMNGMAN. Traditionsl garme with 10 categories and 10 words in each category.
Different words/ categories can easily be entened.
5. SPELL INVADERS. Shoot at the comect letter in the alphabet 1o spell the word
shown on the screen for a few seconds. lose an ‘invader’ each time & wrong letter is
aalected!
6. REACTION TEST. To promaote keyboard familiarity give practice in reading decimal
numbers,
7. DEPTH CHARGE. Practice in the use of ordered wiple (X, ¥, Z] coordinates in 3 D.
Also covers the points of the compass.
8, ZIGOL, practice in the use of ordered pair {X,Y) coordinates in 2D.
9. GUILLOTINE. French version of hangman, but your head drops into a basket if you
fail to find the word|

OX0 ADDITION & SUBTRACTION. Noughts and crosses game where the pupil
solves an addition or subtraction sum 1o gain a ‘X" or ‘0,
Tl OXO MULTIPLICATION & DIVISION. As above but using times and divide,
l‘zzmmaEETLE ADD. To get the various parts of the bestle, simple addtion sums must be
50 :

Large range of games, utility and educational programs at our shap in Southamplon,

and also in _Salisbu-y at Electronics Woaorld, Dews Rd, Salisbury.

ﬁahf iz awvailable for each make of computer, which contains details of software and
QRS

BLANK TAPES
High guality C15 tapes in Hbrary case 50p. 10+ 46P each

We stock a large range of alectronic componenis: our 60 page Ad size catalogue
centains discount vouchers and costs T5p. [Sent free to schools, colleges etc) Discount
up to 50% available to bulk buyers.

TRADE ENQUIRES welcome for aither software or companents

TERMS: Cash with Order please. Most goods sent by return of post. Official Orders from
Schools etc welcome — minimum invoice valus £10.00.

GREENWELD

443P Millbrook Road Southampton SO1 0HX
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CAMBRIDGE LEARNING

SELF-INSTRUCTION COURSES

CAMBRIDGE LEARNING

GSC
SUPERKIT

GSC
SUPERKIT
£1990

Learn the wonders of
Seli-lstroction digital electronics!
Digital Electrosic Kit
This practical kit for
e T bt beginners comes complete
— with an instruction
manual, components, and

EXP300 breadboard
digital electronies.

to teach you all the basics of
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 flipflops, 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 circuits to carry out
logical functions; 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 logic
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
extra charge.
GUARANTEE Mo risk 1o you. If you are nol completely
satisfied, your money will be refunded upon return of
the item in good condition within 2B days of receipt.

CAMBRIDGE LEARNING LIMITED, UNIT 82 RIVERMILL SITE,
FREEPOST, ST IVES, CAMBS, PEL17 4BR, ENGLAND.
TELEPHOME: ST IVES (0480) 67446. VAT Mo 313026022

All prices include worldwide postage (airmail is extra -
please ask for prepayment invoice). Giro A/c Mo 2789159.
Please allow 28 days for delivery in UK.

received before
1st Class post at

All orders
sent by

25th

be no

— S T — e — — — — S — —

1

U -

...... SUPERKITI(S) & £19.90
...... DIGITAL COMPUTER DESIGN(S) @ £B.50
..DIGITAL COMPUTER LOGIC AND ELECTRONICS @ £6.00
| enclose a ®"cheque/P0 payable 1o Cambridge Learming Lid
] o A e ke (*delete where applicable)
Flease charge my:
*Access / American Express / HBarclaycard / Diners Club

Eurccard / Visa / Mastercharge / Trustcard

Expiry: Date .. ..o.ie.. Credit Card Ho ....iiiiannaacanaaas
Signature. ... /i o w4 s s
Telephone orders from card holders accepted on 0480 &7L4b
Gverseas customers (including Ewre) should send o bank draft
in sterling drawn on a London bank, or quale credit card
tumm e .
R e P R T R I S
A eSS, s s s s s s asannnamen e scadisas B mmaras s ses nenaannEn
---------------------------------------------------- CSCbmléi
Cambridge Learning Limited, UNIT 82 Kivermall Site, FREEPOST,
Gt Iwes, Hunlingdon, Lambs, PELT 4HR, Englamd. (Registered
in Englond No 13287621 . ¥C3
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DRAGON SOFTWARE

from J. Morrison (Micros)

EDITOR/ASSEMBLER + MONITOR

Assembler functions include DRG, FCB, FDB, FCC, EOU, RME and hex or Decimal
addition/subtraction, The ASSEMBLER is of the Two pass Global type. Monitor
contains useful routines enabling the user to write and run machine code programs.
Supplied on cassette + user manual £27.65

D.G.T1

Contains five super games. OTHELLO, BREAKOUT, AWARL, MOONLANDER and
RAFFLES.

Fascinating entertainment for all the family. Only £5.75

D.G.T.4 M/code.

PTERODACTYL. Destroy all the Eggs before they hatch. Beat off the attacking
FTERODACTYLS.

TGRPEDO RUMN, Similar to the ARCADE version. 30 perspective, Ships further away
give higher paints.

HORNETS. Very fast game. Kill the HORMETS as they emerge, but beware when angy
they swwop down fiting ‘stings’. All three games only £6.95

DISASSEMBLER

The ideal too! to have around. Disassemble the BASIC o see how it works. Make use of
subroutines, eic.

Supplied on cassette £11.85

D.G.T.2
M {.‘-Odc gomes. SMAKES. Kill them before they kill you. Up to 12 giant snakes at one

LAHDEH Land your craft on the Lunar surface.

INVADERS. 35 Invadars, mother ship, 3 defenders, 9 skill levels. All three games in Hi-
RES + sound £6.35

CHESS M/Coda.
B Selectable levels of play.
Hi-Resolution display of bosrd and piaces. Cursor control ‘'move’ salaction.
specific pieces may be set up to solve chess problams,
Suppled on cassatte + instructions. £7.95
NO JOYSTICKS NEEDED

Al orders inclugive, Return of post service. Cheque/PO to:

J. MORRISON (MICROS)
2GLENSDALE ST. LEEDS LS9 9JJ.

CALLERS WELCOME PLEASE RING (0532) 480387

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

“Thank you once again for your prompt Service, Yours
must be the most user-friendly company in the business!”
G. 5. Yorks

“I must congratulate you not only on the quality of your
goods but also on your exceflent service. " G.W. Sofitull

Quality software
ZX 81 Spectrum BBC Vic-20

ZXE16K) SUPER INVADERS . <o DALOE

Din-sorean leagut :aluea Anirared msl:lu:n-nrs G—I"’-f'ﬂ machine code — “excellent
. one of 1he twa . . cesarvodly populle” |Pep. Comp., Weskly] ~Groat gamel™

5.F. Glas,

ZXE1 (16K) LYNCHMOB. 85

Exening word game, 2-8 p-.aur; Excelent Tor 1he farnily. Groat fur, sducasanal 1001

ARImation, 0n:SCrpon sCorng

Spactium (16K LYNCHMOB . . . . E6.50
Ag for 2687 but with added Il:(l:ll.ernunl uI Colonar, soaru and

VIC-20 [unaxpanded] INVADERS , 2.0
Maching :o-d: eclowr, sight sound afhests

BECI™B| BRIDGEMAN. . (i iorrrrrmrniiaacaaain e e £7.90

The popular gobbler gama Hi- 8, ..a!cm. SOWNG.

APPLICATIONS SO FIWARE on cassatte
XN (1K) GRAPHICS STARTER PACK Saea £4
Four 1K Graphics progeame on Saisame with i2 PR- e
ZXE (1K MULTIGRAPHICS ... ... oo . FA.80
A upsr-frandly packege of protedures giving you full sontrel of the ZX81 nrapm'l
fuRSTIENE 10 COMPosE designs, drawings, advens #ic. Incorporates sdvanced skelchpad.
3 sizes of 1ext mclu-dlnq |mr cad nimaton, printer output, SAVE daglays osc
Businessmen uce it to sdvertise ) paint-ofisale. 30 pp Manual
Specirum [48K] SPECTHO'GHAF'HIC

nnnmr s«.-wrbuu «-frimrally graphics proge am

nt, BiG

zxm 1KSTATI5TICS
Mean, SO, venanc, corsation, regression, t
toEl G ot

Spactrum [ﬂm STATISTICS iprice includes mantnansel, . ..oooe e - E3.80
KMean. S0. varance. comelation, regressicn, § okts. Hises graphic displays. dasa
MARDUEMBR DIECocres.
EPHEMERIS ZXB1 16K . ....... £6.30

........ «. . Send 5.8.0. for detils
" i-ries Bndl Io-rih SKATCHESTS, multisize

..................... £4.00
tand F tests, 8 pp Manuai inchdes fatings,

Spactrum (18K, S8K}. . . £7.50
inserested in heaverly bodies? Inout date, Gme and vour posfticn, Ephamars computes
aliituce, anmuth, phase eic. #1c. Tor sun, moon and plarets

16K RAM pa{‘,k Mamotach Memopak 16 £28.50

Send 1.a.0. for defads of our procucti
ARinclkidied pread. Frar Chass ronwn-of-posd mad i UK,
Eurcpran cusfomes add 30p per item; Fp Wondwade (i dadl
Avadabie by i orcer o from Jeading compinies stares. Trade snquines welcome

Dept. YC, 36 Fernwood, Marple Bridge,
STOCKPORT, Cheshire SK6 6BE, ENGLAND.
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SOFTEK,

SO

FSYS

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 so, 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, Polytechnies, ete. 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 vou 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
we realise the poter

|
MEMOPAK 16K For those just setting I
out on the road to real computing, this pack |
transforms the £X81 from a 1oy 1o a powerful i
computer. Data storage, extended programming i
and complex displays become feasible.
Far even greater capacity, memory packs can |
be added together (164 16K or 16+ 32K, i zx81
The MEMOPAK 32K and the MEMOPAK
4K offer large memories at economical prices. =- -
o NER N
MEMOPAH 16H nt
e ; B
MEMOPAK Centronics I/F i
The BASIC commands LPRINT, LLIST and it
COPY are used to print onany CENTRONICS !
type printer. All ASCII characters are gencrated | 1
and translation takes place automatically within ' ampmm e e
= the pack. Reverse capitals give lower case AR N [ FE
1 GK- E29.90 Additional facilities a]iuu high resolution printing. 1
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 to the Memopak 16K or even to the Sinclair 16K RAM pacl
the well-proven and popular ZX81 as the heart of a modular 2) The HRG firmware allows commonly used constructions:

system. This small computer houses the powerful Z80A (such as scrolling, shading and labelling graphs), to be callec

processing unit and acts as the central processor module by a few simple commands. 3) The Centronics I'F converts

through which the Memopaks operate. ZX8]1 character codes into ASCII and extends the print line
Memotech has a reputation for professional quality, the width of the printer, still using the LLIST, LPRINT an

producing units which are designed to fit perfectly, to look COPY commands.

well-balanced, and to work efficiently and reliably. As one example, a system with 16K of memory and
The modular approach gives ZX81 owners the freedom to Memocalc is all that is required to perform the same

design the system they really need. Furthermore, the sophisticated numerical projections as a computer at 10 time

intercompatibility of the modules ensures that later additions  the price. The problem may be as complicated as a cash flow
will click straight in, to give you a system that grows with your or production schedule, or as simple as household accounts ¢
ambitions and abilities. pocket money budgeting. If your bank manager wants 10 seg

To ensure that your expectations are realised, care is taken cash flow, then a single print instruction to the Centronics
at every stage to design features into the system to anticipate will give a printout which is more than acceptable.
your needs. For example: The example system which is shown, on the other hand
1) Memories are cumulative e.g. 16K and 32K can be added  would satisfy the needs of someone who wanted to enter dat

You can see from the diagrams how various

HOW lt all flts togEthel' Memotech/Sinclair units can be combined.

—

I[ | [ I ﬂll'l!l‘.'miﬁ | I T I A ! !m*m_ I'._I_i | B | || | I T
l = I Hauw:znmﬂu [)emopals nhw'pal; 'nrzan ]
i '[ Ll E HAG =
T b = ] f__l_l.-‘—-" i il ) :
e am SiEmss 81 r 581
E i e e i . e ”'g_. o == 1 1 I 1_3
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ialof your ZXS81...

MEMOCALC The screen display behaves
a5a ‘window’ on a large sheet of paper on
which a table of numbers is laid out. The
maximum size of the 1able is determined by the
memory capacity, and with a MEMOPAE 64K
at1able of up 10 7000 numbers with up to 250
rows or 99 columns can be specified. Each
location in the table can be either 2 number
which is keved in or a formula which generates
a number.

£29.90 inc VAT

L

- L 3§ N _LJ 1

==
MEMOPAK HRG This pack breaks
down the constraints imposed by operating at
the ZX81 character level and allows high
definition displays to be generated. All 248 % 192
individual pixels can be controlled using simple
commands, and the built in software.enables
the user 1o work interactively at the dot, line,
character, block and page levels. Scrolling,
flashing and animation are all here. -
£39.90incVAT : - e i AT

e e

MEMOTECH KEYBOARD
The Memotech plug-in Keyboard plus buffer
pack takes the effort out of data entry for ZX81
users. The Keyboard has a light professional
touch and is housed in an elegant aluminium
case, The simple plug-in system means that you
are not obliged 10 open up vour ZX&1, use a
sobdering iron or invalidate your ZX81
Warranty.

£49.95inc VAT

KEYBOARD BUFFER PAK
The Buffer Pak performs a “*housekeeping™
function for the Keyboard, interfacing directly
with the port at the back of your ZX81.

via a light-touch keyboard, construct and label graphs, and
then copy the screen to an 80-column printer. Only 16K of
memory is shown here but with additional memory, more than
one video page can be stored. Up to 7 pages can be displayed
in rapid succession to give animated displays.

Looking forward, Memotech will continue to back the
ZX81 through 1983 with fast storage devices, pressure sensitive |
electronic drawing boards and more software packs including a |
Wordprocessor, an RS232 Interface and a Z80 Assembler.

To: Memotech Limited, Witney, Oxon, OX8 6BX
Tel: Witney 2977, Telex 83372 Memtec G
Please send me the following Memotech products:

Please add £2.00
per item to cover
post and packing

| enclose a cheque/P.0O. for
ar please debit my Access/Barclaycard account number

Signature

MName and Address

MEMOTECH products are available from major
branches of W.H. SMITH'S & JOHN MENZIES
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Just getting started in computing? Or perhaps you're
already pretty knowledgeable and would like to extend
your programming skills. Either way Your Computer
back issues can help to fill your need for reliable and,
above all, relevant information about home computing.
Every issue contains reviews of new computers,

software evaluations, and surveys of add-on equipment

together with informative articles which tell you how to
get to grips with graphics, sound and machine code
programming.

To obtain any of these back issues please complete and return the
coupon printed below. Prices per copy including post and packing are:
United Kingdom: £1.50. Europe: £2.00. Rest of world: £2.50 (by Air Mail)

Issue (month)

Year

Quantity required

Facilities provided on the Sinclair ZX81 and
Spectrum, Vic 20, Acorn Atom and BBC micro have
been examined in article after article, providing a
comprehensive introduction to all the most popular
home computers. Just run your eye down the Contents
of our back issues and you'll see what we mean.

To order back issues complete the coupon at the foot
of this page and send it with your remittance to the
address shown on the coupon.

January 1982

Reviews: BBC micro; Wordprocessing on Atom; Morphy v,
Champion (chess computers). Game — Treasure House.
Education — ZX81 programs for school use. Vic-20 Software.
ZXB1 Graphics. A-D conversion, Interview — Kenneth Baker,

May 1982

Survey: ZX Software. How to write a chess program. Games — Vic
20 Tank Battle; Magic Squares. How to show off your ZX81.
Joysticks for the ZX81. BEC Graphics. How to write a word
processing package. Interview — Richard Turner.

June 1982

Reviews: Sinclair Spectrum; Vic 20 Software; ZX-81 Keyboards.
Games Vic 20 Mars; Othello on Flexidisc. Atom Utilities. ZX81
machine code monitor. How to build a portable computer.
Interview — Hon Bissell,

July 1982

Survey: Atom Software. Spectrum Graphics. ZX-81 Colour Board.
Games — Dog Race, Genie Guessing Game; Simon Challenge.
BBC Sound. £X-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. ZX-81
machine coda (Part 1). Atom file handling. Ecological modelling.
BBC techniques. Interview — Tony Baden.

September 1982

Review: NewBrain. Spectrum Software. Sound on ZX-81. Games
— Vic Dambuster; B-52 Bomb Run. Vic-20 Assembler. Spectrum
Disassembler. ZX-81 Indexer. ZX-81 machine code (Part 2).
Midwich MC control computer. Interview — Hermann Hauser.

October 1982

Reviews: Sanyo PHC range; MPF-1I; Commodore 64; Colour
Genie. Survey: BBC Software. Atom Forth. Pascal for Basic users.
ZX word processing. Games — ZX-81 Pinball; Vic Catacombs.
Atom text. EBC control Key. Spectrum Assembler. ZX-81 machine
code (Part 3). Interview — Douglas Adams.

November 1382

Reviews: Jupiter Ace, Low cost Printars. Survay: ZX81 Software.

Atom, BBC & Spectrum Sound. 3D Graphics for Dragon, BEC &

gpecl:!r_um. Vic Night Racer. Dragon Artist. Interview — Clive
inclair.

December 1982

Reviews: Sord M5 & MPFL. Vic Software. Games Special;
Spectrum Flight Simulator, Atari Chicken, Sharp Coup d'Etat,
ZX81 Probe, Vic Breakout, BBC Maze Muncher, Atom Quest.
Survey: Vic Software, ZX81 Chess, BBC Music, ZX81 Forth,
Arom Accounts.

To: General Sales Dept., Room 108, Business Press International
Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS.

Please send me the back issues detailed left - for which |
enclose cheque/PO for £ . _payable to
IPC Business Press.

Name
Address
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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
Supplied in mugged no-wobble
design, rugged, injection
mowulded case, contoured to fit
the ZX81 snuggly. Compatible
with other add-ons (printer etc).
LED on/off indicator. No additional
power needed just plug in an go.
British designed and made from top

throughout, 1:1?52?1:2233 (]:fmrc:ﬁ?lfsmEONLY 524'50
EXPANSION MODULE

The 16K Panda' is easily expanded
from 16K 1o 32K by adding this
expansion module as and when
you need it

ONLY £20-00
GIANT PANDA

CGiant Panda the two together. Buy the Panda and the
Expansion Module at the same time for a gigantic 32K bytes

and save. ONLY £40.00

Complete 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 unit, with full
size typewniter keyboard. A tough plastic case encloses the
keyboard, PCB and power supply. [t has 42 keys including all the
ZX81/5pectnun graphic characters printed on them. The full
avel key smatcheshave gold plated contacts and guaranteed

Iife of 10" operations. Itsso easy to installl You simply unscrew
the ZX PCB from itscase, scyew it to the FD case, and plug
inthe keyboard. Ne seldeningor

techmcal knowledge required. ONLY £29 '00
TYPE FDS FOR ZX81 OR SPECTRUM

Our new advanced keyboard has the same, fine specifications
as the FD42 systermn, but with a new re-designed case,

space bar and double-sized shift and enter keys. A must

for the discerning ZX81 or ON-LY £39,95

Spectrum user,

ZX KLIK —
KEYBOARD

If, like many ZX81
users, you are
fed up with
the dead feel g
of the touch sensitve

keypad then consider the we:l
tried 'Klik-Keyboard' Thisisa
simply fitted genuine push button keyboard which has been
designed as an exact replacement for, and is no larger than,
the existing keypad. ® Fisontothe ZX81. ® Full 40 keys
plus one spare for any purpose. B No soldering - just plug in.
B No trailing wires. ® Clear permanent two colour legends,
® Positive feel and sound as data is entered. B Speeds up
programming encrmously and reduces errors. B Fitting
service offered £2:00 extra

(remember o send your ZXa1).

THE SOUND EXPANDER

A superb economical addition to your ZX Spectrum, Clear,
dynamic sound effects will really enhance your enjoyment of
the new exciling programs available for the Spectum. Our
new sound amplifier comes complete with leads, volume
control and built-in loudspeaker. Simply plug into the mic

input, it fits neatly on to the back of ONLY £7-50

the Specirumn.

STOP PRESS

16K Spectrum owners — upgrade 1o 48K with a Spectrum

Upgrade Pack complete with full ONLY £35-00

msirictions. No soldering.

COMING SOON!

Our range of products is constantly under development and
review. We have selected products from leading
manufacturers in the UK and believe these reprezent the best
value and quality combination on the market today.

PRODUCTS ARE STOCKED AND USUALLY
DESPATCHED WITHIN 10 DAYS.

| Errrre et e e e e T 1
I W l‘-»h to ordu the [ollowing:
I Quamny ]lem E Armount I
I Panda (@ £24- 50 me el I
Expansion Module ( : £20:00 inc.
' Giant Panda (@ £40:00 inc. I
FD 42 Keyboard ZX/Spectrum”® (@ 22900 inc
I FDS Keyboard ZX/Spectrum” (@ £39:95 inc I
l ZX Klik-Keyboard @ £26:50 inc. I
Sound Expander (@ £7-50inc.
I Spectrum Upgraw Pack (v £35:001nc. E I
—  TomAL =4
I All prices include VAT and post and packaging. All tems mclude a
full year guaraniee. Cheques/Posial Orders eic. should be made
I payabile to: AFDEC Electromes Litd. I
I Name I
Address
I Cwerseas customers add £4 post and packing Y4 I
L e .|

AFDE

ELECTRONICS LTD
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318 Kempshott Lane Basingstoke Hants RG22 5LT




ATTENTION DRAGON AND
SPECTAUM DWNERS

BMASH

DRAAGON 32 5 E7.000411.78
A supbf "heeak-cur” fype game in high
reschution  grephics, Features include a
demonstration mods snd wills of incieasing
difficulty from a single wall up 108 full thies
walls, Continuous deplsy of $000d, badl
scora And bads romaining.

FRUITA

DRAGON 32 AND

SPECTRUM $3K £8.504%11.00
A deluxe frult machine featuring:— 4
drums, Spin, Respin, Hold, Gambla,

Colluct, Nudge, Bounce, BEnd, Cancel and
Jnckpat, New drums manufactured for aach

EVICTOR TM
DRAGON 32 £18,001830.00
SPECTRUM 48K 6 50050

A roactive gama with machine code for
axtra zip, Ewvict the alisns from thes sell-re-
genarating and defended bass. Feafures
ixpire, phasor and bombs. & sicl lovals.
Special offer: —
DRAGON X2 — s three for £18.000530.00
SPECTRUM 48K — both far E10.50/418.50
Al prices inclusive. mad order anly, cheques
of postel orders 10r—

WIZARD SOFTWARE. P.0. Box 23,

DUMNFERMLIME, Fite, KY11 SRW.

Sand 5 A F, for full program catilogue.
Aeyslties  ordied commision pad for
superior quality DRAGON or SPECTRLIM
softeare.

L 14/2

BBC Micro A/B Users. Operate your own
Telatext compatible information service of up
to 3/2% on-line pages with real-time date and
clock. Ideal for shops, offices, public
imstiutions, educatonal establishments etc.
The Viewtext packoage comprses two nter-
active programs for page creation and display,
comprohensive user guide and demonstration
pages. Cheques/POs for £9.95 or SAE for
details to [T Services, 27 Waterford Park,
Radstock, Awon, BA3 3TS.

45/3
Spectrum Taps Heades Reader. (16/48K)
reads the information hidden in the header, eg
code block addresses, langths, start linos, otc.
Cassette £2.05 + E pHp. W, Burns, 36
Luccombe Road, Uppar Shirey,
ampton. 33/3

FANTASTIC VOYAGE: Real-time simu
lation by a lecturar in Anatomy. Search
the blood vessels & dastroy the clot

then get out again — safelyll £5.95
STARTREK: Good presentation —
Gatactic Map, L-R Scan, 5-R Scan, Fire
Phasers, Fire Photon Torpedoss, Boost
Shields. A really good version — E5.95

UK101 (8K, 16 48)

FANTASTIC WOYAGE, LUNAR
LANDER, 30 MAZE, X:WING FIGHTER.
STARTREK, £5.00 Each,

Please state monitor (now WEMON].

From: K A SPENCER,
74 Daovers Park,
Bathford, Nr. Bath, Avoen
1213
Chess Partner 2000 Chess Computer with
Sensory board. & Levels of play, Used nwice
only. £50 no offers. Goss, 93 Swephens Firs,
Martimer, Reading RGT 3xXA. B4
!

Acorn Atom 12K with Joystick and £680
Software and books. Bargain at £185. Luton
BE0GTE. 20/3

MONSTER SOFTWARE CLUB

Softwara library for the
DRAGON 32

Top quality cassetias
FOR HIRE

All 1apes used with the
Manufacturar's permission
SAE for details
Maonster Software Eul

12 Lonnoo Drive,
Wakefiol, Wost m

56/2

OUR

ORIC-1 OWNERS Tangerine created Oric-1
now TUG creates the rest. An independent
Users Group with a solid reputation for
progréssive system support. Monthly
MNewsletters, Software, Hardware, Reviews,
Advica, and lots more. We have a proven
record of performance on our system. Jain
TUG, You'll ke us, we dol Send £1.00 +
5.A.E: (Ad) for sample newsletter and details,
Tangerine Users Group, 1 Marlborough Drive,
Warle, Avon, BS22 0DO.

56/3
Vic 20 cawnars. Exciting educational programs.
Suitable for children aged 6-12 years, £5.00
plus 50p PEP. Send for details E.C.P. 29 High
Strest, hail Weston, 51. Neots, Cambs.

67

E PROM SERVICES

Parmanant saftware for ZX micros
ZXE1
BK EPROM board + EPROM 1or2  E£20

EPAOM 1 40 toolkit routines £10
EPROM 2 rapid SAVE/LOAD £10
*EPROM 4 20 routineg M/C monitor  £10
EPROM 5 780 disassambler £10

Expansion Board — 3 slot E15
Graphics Board —inc. 4K EPROM  E24.50
SPECTRUM

EPROM BOARD £18
16K RAMPACK adapior £6.50
32 line 1/ © board (also fits ZXE1) £16
Edge connector 23 or 28 way 50
Edge cord 23 or 28 way T5p
*Tape verslon — special price £5
Many ather ZX products. SAE for list.

EPROM SERVICES
3 Wedgewood Drive, Leads LS8 1EF

[0532) 867183 13/3

Spectrum 48K special introductory offer,
free diary systam with the Bank Account
System, written to professional standards, ful
screan antry, mainiains transaction file of
Standing Orders, Salary, Chaques, etc., printe
stataments, why wait for the Bank, cassetiq
and usar manual, £5.00, Kim Gouldstone, 4E
Burleigh Awvenue, Wallington, Surrey, SME
TG, 3247

Spectrurm  Programming. Learn Basic Pro-
gramming the easy way with our fully
structured cassette course. Let the computer
teach you! 250K of programs ending with a
computarsed exam. Only £9.95, Barclaycard
accepted. Sussex Software, Wallzend Houss,
Pevansey Bay, Sugsex,

Bh/2

ORIC-1
ZX81
SPECTRUM

MANAGEMENT GAMES

DALLAS. A game of oil exploitation in
Texas. Decisions are required on pur-
chasing concessions, the movement and
use of drilling rigs, and the building of
platforms and pipelines. Can you take-
over the Euing Empine.

AIRLINE. You must decide on number of
aircraft to operate, losn and fuel con-
tracts, whether to buy or charter, and
levels of staffing and maintenance.

PRICE One Twa

ORIC-1 48K £8 £14.50

ZXB1 16K £5 £8.50

SPECTRUM 16K £5 £8.50

SPECTRUM 48K 6 £10.50
6 ] e ] b, | bEFT v

Langton Way

JobhYe bpepia

50/3

* IMMEDIATE DELIVERY »

MICRO 1Q
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 16/4BK
Hi-res. Colour Sound stc.
Send Chequa/P.0. to:
M.K. CIRCUITS
36 ST IVES CRESCENT

GRIMSBY DN34 55J .

01-
6613036

Britain’s Biggest Selling Home Computer Magazine

MZBOK /A Horserace Analysis, Winners
galore. A sanous program. Casserma: E5.75.
Details: Paragon Moorside Woodlands
Wimborme Dorset,

26801
Wanted Urgently! Arcade-type games
programs for micros — Spectrum, VIC 20,
Dragon, Oric. We pay top royalties or cash
outright for good exciting games. National
marketing ensures maximum reward for your
work. Phone David on 067 8329143 or write
Northwish, Ground Floor, Ralli Building,
Stanloy Straot, Manchester M3SFD and hurry.

213

LYNX
Software available NOW

MOONRESCUE: save the astronaut but
watch your fuel — you must get back|
OMLY £6 inc.

60 Outwood Road,
Herald Green,
Stockport SK8 3LZ
53/3

From Old Kent Road to Mayfair. The famous
board game for the BBC Micro (32K) short and
standard game opfions. Gamesave facility, Up
1o six players including the computer wheo wall
consider deals and affer exchanges. E6. |LAS.
Software, Dept. ¥C, 31A Hillfield Driva,
Heswall, Merseysida. o

Atom Adventure investigate strange happen-
ings in the Okd Menor — then try to escape.
12K M/ C £6.00 from Fourth Dimension Soft-
ware, 15 Killearn Drive, Paisley PA1 306&3 2
3

BBC quality programs; Iuw pncus " Charss
Clock' [16K] — £1. “Two-player
Blackjack” (32K} — £2d5 Datum, 22
Chesterfield Road. Southport, Merseyside.
1/2

Sharp PC1211 with CE-122 printer-cassatte
also Samyo M1001 with full cassette program
library, spare piapar, batteries etc. A complete
pockat computer system. The lot £100. Parn-
purchase considered. Tel: 061-T8Y 2408,

21/3

VIC 20 best and latest Software Super niw
club with unbeatable offers. Hire a cassette or
carmidge then if you decide to purchase it
simphy send us the balance and wie will rifund
your hire charge or return the cassette and if
desired hire another. Note no obligation to buy
whatsoever. Save pounds, join  Comclub
today! Plus & Super Bonus! All subscribers
may purchase a genuine Commaodora 1
Rampack for £49.95 or an BK for £29.95. Also
it vou decline this offar, then accept a free
Comsoft Draughts (UNEX] cassette RRP £6 or
Comsoft Wordsearch [B-16K] cassette RAP
E8. Send for membership form and free
catalogue to Cormclub, 24 Alton Road, Ayle-
stone, Leicesier.

42/2

DRAGON GAMES

Three fast moving ARCADE style games
| waitteninmachine codefor your DRAGON.
SNAKES The only way to kil them is
shoat them in the head. Your man may |
move anywhers in the forest. Snakes |
enter one at a time, if you don't kill it
quickly another will enter. Up to 12
snakes at ane time (if you live that langl, |
Fantastic sound and graphics. |
LANDER Land your space craft on one of
the landing pads (score dépends on
chosen padl. High resolution picture of
craft and lunar surface. Vary impressive

display.

INVADERS The old favourhe. Feawres
include 3% invaders, mother ship and
three defenders. Six digit Hi-score <+
score counters.  Mine selectabla  skill
lpvals. All in High resolution COLOUR
graphics and sound.

ALL THREE GAMES ON ONE TAPE
[arder DGT2} only £6.95 incl. P/P etc

J. MORRISOMN [MICROS), 2Glensdale
§t., Leads LS9 8.J..(0532) 480 987.

| 1071

TEACHER? Spectrum owner? Use your
maching. Mark book on cassate. Class list.
Year st Sort alphabetically. Input marks.,
Converts to percents, grades, ranks. Graph
results, "2 scores for clear comparisen.
Maans, standard deviations, £4.80 for cassette
and notes. Fars, 8 Thompson Road, Bolten.
Tel: (020:4] 45007 131

WORTHWHILE PROGRAMS |
16K ZX-81 and 48K Spectrum.
FIRST AID — teaches the principles of
first aid. Fully scoring. Ages 134 .
COMMUNICATOR Morse  code,
s.emaphara, varbal reporting, use of
elephone. ldeal for cubs and scouts.
£4.99 each. State machine. Chegues/POs |
to: |
Metwork Computer Systems Lid,
39 Bampton Road, Luton, Beds.

a1
POOLS PREDICTION DATABASE Wea can
supply English Footbal League results 1977-82
in computer formal, with starter analysis
programs — Disc/Tapes £15. (2 year tapes
£7.50). Sinclairs BBC, Per, VIC, TRS, 1BM,
eic. SELEC Software, 37 Councillor Lane,
Cheadle, Cheshire. 081-428 7428
{Access/Barclay wolcome)

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 53
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BBC (32K) SPECTRUM (48K)

NEW RELEASES

INVISIBLE MAN — now for Spectruml
Alze for BBC and VIC20 £5.95.

STORY A — BEC only — just like a story
Iénc-uk. but you choose the plot. Ages 7-11

PUNC-MAN — BEC only — he gobbles
the full stops. You put them hack] £7.95.
REAL EDUCATIONAL PROGRAMS

SAE for details—

. Lowmoor Cottage [YC4),

n}}"_; Tonedals, Wallingtan,

B Somersat TA21 DAL,

\ 082 347 7117 11/3
2X81 and Spectrum educational and games
software sand SAE. B Homsfield 23 Lealholm

Crescant Middlesrough.

772

Mo more ayestrain with your ZX81. Video
invarter displays sharp white characters on

sofid black background TV screen. A toggle |
switch lets you choose between normal and ® |

reverse, The small FCB fits on tap of the logic
chip inside your ZXB1. Kit £4, Built £S5,

1

includes easy 1o follow instructions, |

VAT/PEP. Sand cheque/PO to: D, Fritsch, B
Stanton Road, Thelwall, Warrington,
Chashire, Wa4 2HS. Box No._ 1

9/2

SPECTRUM EPROM CARD
(£19.50)

Plugs into 8 Motherboard. {2 slot £16.95),
Uses unused ROM space (14832-15615)
and 2516/2716 (2K] and 2532 (4K)
EFAOMS. Tape Controlier optional xtra.
{+£3.45).
Many possible uses including Special
Char. Sew, M/C & BASIC. 6116 (2K)
RAM + ADAPTOR (ES.95) plugs into
ROM CARD. EPROM 31 (2K} [£5.95)
programmed  with RENUMBER [inc.
GOTO, GDSUB, RESTORE. sate.l.
SPRITE Chars. printed from any start
position, any magnification, rotated &
reflected. WORD FPROCESSOR for
prepn. of TEXT with justification. UDG
Char. Sets + many others.
Alzo available ZXB1 EPROM-READ CARD
(EB.75), EPROM 1 iwith BREAKOLT,
LIFE and TOOLKIT {£8.25), 2716 EPROM
PROGRAMMER [£28.75), 25U P.5. (for
Programmerl (£6.50). P&P E1 (LK
onlyl, £2 (overseas).
SAE please for extra dotails.
ORME ELECTRONICS
2 Barripper Rd., CAMBORNE,
Cornwall

2B/

BBC 32K. Accurate simulation of WWw2
Submarine atack on “Tirpie", written by ex-
submariner. £6 for tape, chams etc. Soft
Options, B Remigius Grove, Lincoin.

143
VIC-20 Software Cassentes, £3.95 ebch inc
postige. Mo, 1: The Raider, Spacewarp,
Braakout. No. 2: Skier, Cowboy shoot-out
Mo. 3: Scramble. AN for the unexpanded
VIC-20, uses Hi-Res colour graphics and
sound. Cheques/P.0.5. 10 A, Carter, Evwelme,
Ewen, Cirencester, Glos. GL7 6BU

38/2

DRAGON 32 or
TANDY TRS-80 Colour

Lots of programs — lots of usaful
hints and information EVERY single
month in “RAINBOW™ an exicting
new 200-page magazineg from
U.S.A,

Send £1.95 (plus large B6p s.a.e.)
for sample issue to
ELKAN ELECTROMNICS (Dept. Y CJ,
FREEPOST, 11 Bury New Road,
Prestwich, Manchester M25 617 or
telepone DB1-798 7613 (24 hour
service).

4/2

16/48K Spectrum: Compulsive, exciting,
quality games. Example — Tape cnal Bomber
+ Lunylander + Twenityone + Eggcatch
£3.50 Fius Serious Programa — Word-
DIOCESSOf et frorm E3.50. SAE for
brochure. Aaysoft, 24 Court Avenue, Yattan
BS519 4EP.

303
Dragon Tenpin Bowling (improved graphics)
tape £5. G.M. Newman, 12 Malden Park, New
Malden, Surmey. SAE for full list.

29/3
VIC-200 [Swandard) games includes Meteors
munchy bBlockbuster Chicken Dambustar
synthesizer plus others £4.50 the kot on
cassene, A, Duffin, 83 Manifold Road,
Scunthorpe, South Humberside.

3173

eyt YOUR COMPUTER, AFRIL 1983

20 1K ZXB1 Games: Duckshoot, Connect 4,
Battleships, 4x4 0O's & X's, Solitair,
Blackjack, Stocks °n' Shares + maore.
Cassatte & instructions only £3.951 5 16K:
Frogger. Backgammon, Motorway, Fruit
Machine, Hangman £3.95, or all 25 for £5.95.
S. Kelly, 7 Atherton Houss, Harewood Road,
South Craydon, CR2 7AL.

4803
MZB0K, Dragon Crown 48K Epic Graphic
Adventure, with m/e + Squash, m/c
Favourite. Both for £5.00, Squirrel Soft, 33
Wilton Road, Edinburgh.

JUPITER ACE
USERS CLUB

{both
adapter

343

MNewsletter, software

games and utilities),

for ZX81 add-ons.
SAE for details.

Remsoft, 18 George Street,

Brighton BN2 1RH 373

Spectrum/ZXB1 Games £2 50/£1 50, Yahtzee,
Magrus, Hangman, Solitaire, Odd Qne Out
Flus Another. R. Kimpton, 33 Yates Streer,
Livarpool. 39/3
Sharp MZBOK/A Software ready for
immediate hire from 50p. Send SAE for
membership details and free catalogue, K-Soft
Software Collection, 56 Bolham Lane,
Rerford, Mottinghamehire,

T3

COMMODORE 64 — Vic zu—‘
— Atari 400/800 — CGL Home
Computer — the best chess
computers — all obtainable at
the lowest prices by mail order
from:

DOSKA CHESS SUPPLIES
(Registered Commaodore Dealer]
Poulton-le-Fylde, nr.
Blackpool, Lancs.
Phone: 0253-899742

fevemings and weekends included)
14/3

Cobour Genie Pools Program + Fres Blank
Data Tape £8.00 Spectrum Pools (+ Tapel
E4.95 ZXB1 version [no tape) £4.00. M.W.
Holman, B0 Camperdown Street, Baxhill, E.
Sussex TN 35 50E. 4003

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 0DB

Save £1.000 on your mortgage repaymant?
Your Spacnmm 18K will nat anly show you
hew you might, but also give you a versatile
repayment calculator. |t even writas to your
bank manager to take advantage of this no
extra cost method. Send £5 to Computa-
Scheme, 55 Buckingham Road, Swindon,
Wilts. 1743

JUPITER ACE SOFTWARE
from FORTH DIMENSION

ACE INVADERS
Stop the fast moving and weaving aliens
before they kand.
METEOR RACER
Dodge the rocks and the debris, thres
lives plus maximum score.
SPACE PATROL
Shoot the aliens, when in range and in
your Sights, but don't wait 100 long.
To help you write programs in Forth and
understand more about the Jupiter Ace
each cassene comas with full user notes
giving details of program structure and
covening specific points: of interest. All
programs 1K
Cassettes: £3.95 each All 3 £9.95 inc pérp
Forth Dimenszion
32 Bathurst, Orton Goldhay,
Patarborough, Cambs.
Turr your own soffware inte money
Top royaities paid

79/3

Teacheraid (16K E3.80) Teacher Data (48K
E£5.20) Spectrum owners usa your maching.
Classlists, statistics, graphs, sorts — rank and
alphabetical, genuinely uselul. Mr. B. Farris, B
Thampson Road, Bolton BL1 BDF [Dragon
varsion availablel.

52/3

Congo 32K BEC Graphical adventure. Survive
crocodiles, fight cannibals etc, to find Doctor
Livingstone £3.95. D. Smith, 23 Madison
Avenve, Bournemouth,

UR
FORDAVIC 20 <ce

UNIQUE OFFER! . .
SOFTWARE LIBRARY.
SPECIALISTS  (Over 70 Top Titles!)
Hie a cass. or cart. for a week, then, if
you wish 1o buy it, keep it and send us the
cost and we will REFUND YOUR HIRE
CHARGE!

I you decide not 1o keep it simply return
it and maybe ty another of our wide

FENE S0 JOIN

:COMCLUB:

THE CLUB WITH A DIFFERENCE
TODAY AMD HECEIVE;?}SO LUTELY

EE T T

BEST WVIC

TEACH YOUR CHILD

1o Tell tha Tima

and Count Maonay

on your Spectrum (18K}
Twa Fun Graphics
Programs on Cassette
for E5.50 inc. p & p.

V. Sampson,
Richmond House,
Imglaton CARNFORTH,

COMSOFT DRAUGHTS or COMSOFT LAG 3AN

WORDSEARCH CASS. {unex. RRP EBL Fo

(BK-16K. RRP £8). PEY

FLUS: Special Offers, comps, and news: Frograms 3503

letters! Write NOW to: /
COMCLUB

Spectrum 16K/48K, the classic "Battleships’
and ‘Escape From The Crypt’, 8 new adven-
SHICBELO T EC B0 el e ol ks
I B . 3 e Lane,
For FREE CATALOGUE, MEMBERSHIP | | Bams "Broan
FORM, AND YOUR FIRST ORDER
FORM . 1878
FEMEMBEH NFIT'S GOOD THEM WE SMASH DRAGON 32 £7.00
STOCK ITIN 44/3 A super “break-out” type game in high
Dragon 32 — Five exciting games only £4.40. xﬁ:ﬁ?ﬂg?ﬂpm:mn&ummﬂ;d?na
Bulls & Outs, Ratrap, Earth Defance, Maze- creasing difficulty from a single wall up
runner, Hamurabi, Argent Software Lid, 25 to a full three walls. Continueus display

24 Alton Road, Aylestone,

Lynwood CHase, Bracknell, Berks, (YC) of score, best score and balls
243 rémaining.

Spectrum Graph Plotter. Draw your own Pie- FRUITA DRAGOM 32 AND

chartz. Bar-charts, Line Plots and Scatter SPECTRUM 48K £6.50

diagrams with this very versatile package of
five routines. E5 for mape (includes five
ttarials/demonstrations) and full docu-
mentation or SAE for detwils. Topgraph
Softwars, 106 Blundell Road, Luton, Bed-
fordshire, 4712

A debuxe fruit machine featuring:— 4
drums, Spin, Respin, Hold, Gamble,
Collect, Nudge, Bounce, Blind, Cancel
and Jackpot. New drums manu-
factured for sach gamae.
EVICTOR TM DRAGON 32 £7.00
SPECTRUM 48K £5.50
A reactive game with machine code for
axtra zip. Evict the alens from thair
self-re-generating and defended base.
Features lasers. phasor and bombs. &

BROKEN YOUR TV|

COMPUTER JOYSTICK?

skiF_I levels_
Imside your yoystick handie SI?E":"’I offer:— DRAGON 32 —
ie 8 whita plastic insert. 4l threa for LY
SPECTRUM 48K — bath for £10.00

[Tha main causa of failure. )
Stronger insert replacement
now available. Supplied
with full fitting instructions
allowing you to be back in
action in seconds.

All prices  inclusive, mail order only,
cheques or postal orders to:— WIZARD
SOFTWARE, F.0. Box 23, DUN-
FERMLINE, Fife, KY11 5RW. Send large
S.AGE. for full program catalogue.

5 Royaities and/or commission paid for
Zond | BRSO/ potr superior gquality DRAGON or SPECTRUM
inc. pEp o IYC) EoTredBrs. A
Computer Supplies, BO/3
146 Church Road, | | acom Atom 12K RAM 12K Rom Books,

Boston, Saftwans B ths obd £135. Tel; D (6332}
Lincs. PEZ1 DX sz e

B8/3
ZXcrabble 16K ZX81 word game program, 246

10/3 players, cassette £4.50, Aksoft, 18 Postmil
Dragon Missile Command protect the domed | Close, Ipswich IP4 2RF.
city of Spartia from enemy ICBM's beware of 5813

the deadly radiation cloud, superb graphics
E306. 5. Marsh, 18 Lamberhurst Hoad, ZX SPECTRUM-CP48

Maidstone, Kent. e 32K Memory Extension

Gives total of 48K, Simply fits intemally
ORIC | _@«. gn s::rw.s 2 modets wnano :ml{dggéu
iy b imilar to competitors but only
C_ASSEl_ TE LEADS |} = ! Fitted by our engineers (don’t send
Din te Din & remote \\:__..,_FJ power supply) £31.50.
jack plug CITADEL PRODUCTS LTD.
Din to 2 x 3.5mm jacks Dept. YC, 80 High St., Edgware,
1% 2.5mm for remote Ml?r‘::*_“ﬂ':’_‘éﬁ":‘;g“-
PRICE ONLY £2.50 Z
Cash with orders includes pip
CLARES
222 Townfields Rd, Winsford, Cheshire
CWT 4AX. Tel: Winsford 51374,

=

36/3

MZB0A Sharp 32K Micro, Software pack,
Music campiler, UK map programs £425. Tel:
z Basingstoke (0256] 56356,

58/2 213

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 ge

\Write or call into

NORTHWISH LTD

THE GROUND FLOOR, RALLI BUILDINGS
STANLEY STREET, MANCHESTER
M3 5FD
or Phone 061-832 9143

—We Pay Hard Cash for Softwanre

B




bath and other facilities.
£55.00 inclusive.

Weekend courses in Sinclair Basic, starting February
1983. 15 hours of instruction from a qualified lecturer,
Friday evening to Sunday evening. |
Luxurious 3-star Worcestershire Hotel,

all rooms with {

GAINSBOROUGH HOUSE HOTEL
Bewdley Hill, Kidderminster
(0562) 754041 11

TEXAS
TI 89/ 4A

CASSETTE LEADS i

£4.95
INCLUDING POST
AND PACKING
Single Recorder anly
Orders ta:
Clares, 222 Townfields Road,

Winsford, Cheshire CWT 4AX
Tel: Winsford 51374

Dragon 32 Merge Programs. Programs can be
fully mergad an the Dragon 32. For full details
and instructions send E1 plus SAE w0 G.
Grimwood, Allenwoods, 105 Conway Road,
Cobwyn Bay, Chwyd. e

AT LAST!
BBC MICRO
GRAPHICS PAD
FANTASTIC VALUE!

A high quality, carridge paper pad
featuring Graphics, Teletext screens and
usar-defined cells. Plus easy reference
commands sheet. All for an incredible
£1.99 + 65p pEp.

Harmes Computer Products Dept YC2
10 Barlow Moor Close, Norden,
Rochdale, Lancs. OL12 TRN i

Acomn Atom 12+ 12, Colour, BBC Basic
Board, Forth, Software £150 o.n.o. London
Area. Homehurch 47548 57/3

DRAGON 32 AND SHARP MZEBOK
SOFTWARE

Games Packs — £6.50 each.

Games Pack 1 — Bowling, UFO, Muncher,
Micropoly, Mastermind.

Games Pack 2 — Race-chase, Depth
Charge, Motor Cross, Glorious 12th,
Canyon Bombaer. i
Games Pack 3 — Tank Batte, Reaction
Time, Blind Maze, One Man and His Dog,

Lite.

Game Pack 4 — Poxer, Pentoon, Rouletis,
Othelio, Stock Broker.

{Sharp only)

Adventure Games

Davils Triangle — Sail o Bermuda but
beware of the Bermuda Trianglel = £8.
Earth Rescue — Search the Galaxy for a rare
mineral needed for Earths sunvival — £5.00.
King of the Valley — Try to control a
kingdom and its people —

Desert Patral — Find your wa'.' across a
desert but beware of its inhibitanisl —
£4.00.

Educational

Maths Tutor — A sst of programmas
designed to teach maths to children from
3-10 yrs. — £5.00. )
Word Quiz — Find the hidden words in a
jurnbibe of lettars — £3.00.

Send cheque/PO or SAE for details to

Abacus Software
20 Rhosleigh Awve.
Sharplas Park
Bolton BL1 6PP.

VIC-20 (unexpanded] Games Tape (No. 2
Bombers, Break Out, Nibbles, Froggy, Space
Gobblars, Bank Robber. All 6 for %ﬂ,gsp inc.
P&P. Fast delivary from: Stamaker, 21 Hoyle
Road, Hoylake, Wirral, L47 3AG.

B0/2

THE MZ 80K
SOFTWARE LIERARY

Choose from 150 tides. Thesa includa
axciting Arcade/Adventure games, and
Educational/ Business applications. Onca
only membership fee £10.00. Hire charges
only 90p per 14 day period. Plus your first
5 games FREE. Send now for llustrated
catalogue to:

The Yorkshira Software Library
13 Park Top, Pudsay,
Waest Yorkshirae, LSZ8 GBY
34/3

BBC USERS?

Explore all your mades.

Create your own unique graffic’s displays
with the Hermes Graphics Pad, All
maodels pius wlatexed plus user defined
cells and commands sheet. Only £2.58
plus 65 pence pEp,

Hermes Computer Products
10 Barlow Mor Close,
Morden, Rochdale, Lancs.

vor VIC20 (655

MNEW COMPUTER? Try our guarantaed
software — for parents and children (ages
4-15] who want to do more than just
shoot aliens|

LETTERS {BBC only]l — ages 4-6: lsamn
the correct way to form latters with our
Magic Penl Teacher checked. Great
graphics. £9.95,

INKOSI — Be an African Kingl
Adwventure for ages 10-adult — can you
beat the witch doctor? £6.95,
INVISIBLE MAN — Co-ordinates game
'é\-iih good sound and graphics, eges 7-14
5.98.

-+ . and more!l

Send SAE for details:
Lowmeor Cettage (YC2),
Tonedale, Wellington,
Somerset TAZ21 DAL

OBZ 347 7117 j

P
T

Battleships against Computer, simultaneous
display of boards, ZXB1 (16K, £4.25, Dragon,
£5.50. Cheques to R. Simmaonds, 2 Argus
Walk, Crawley RH11 8BQ.

5/3

Diet and weight control program for VIC 20
and CME 84 heips and adviges vou on the best
glimming diet, Cassette £12, disk E17. E.
Frangoulis, 54 Holland Road, London Wid
BBE. 46/3

Specwrum Fonh on cassatte. Faster than
Jupiter Ace. All structures, colopr, Hi-res.
Order as SP16D (16K ) or SP48D (48K ) £5.95 to
Mike Hampson, 7 Hereford Drive, Clitheroe,

| BE? 1JFP.
OL12 7RN 283 G
5 DRAGON-32
AND BEC MODEL B CLLT] |
747 FLIGHT SIMULATOR

Suparthy realtic insrrumantation and plats.
virw in Hi-ftes graphics. Lifelig u-mllEm
inciuding emarganciss such s engine fires
ond Mydreaso fadures, This X3 program
uses. the Dragon’s axcellent graphecs
fpcilitios f0 the full b0 produck the modt

realiytic inginemend display wet seen on &
Rerne somputer. Thern ase 21 roal disls and
ower 20 athar sl (86t Sagraml. Yo

tor

| and comes with bound 12 pagh manuE.
e aunnl o s@an with take-off o
| mndom bndng sopmach and restan,
| Cassarte (.98 (PP and VAT incuced),
B.A.C.C. LTD., 73 Waverlay Rd..
| Hindisy. Gtr. Manchestor WHZJBH.

= 00000
DI
' Q@

elcley
clelcle)
OO0

-ELT'mr-------

Classilied Rates

Linoge: 30p per word [Min 15 words] —
prepayable

Lingge aaverisers showld complete the form

proviged in BLOCK CAPITALS. Fhone number

counts a5 2 words, Name and address o be

pand for if used i adveriisement. Box Number

if required is £3. 00 extra

Dis |G'||l' — rates psr sae (Min 2sog)
OnaFl)nsanlon £7.00

Threeinsertions C £6.70
Sixlngertions ; £8.50
fwelvelnsertions : £6.00

Dizpiay aovernsers shouwld provide separare
cooy and preferably reserve space by plhang
(071-661 3036].

Method of Payment

Cheques elc, should be made payable
to Business Press International Ltd, and
crossed. | enclose herewith

cheque/PO for

Please debit my Access/Visa Barclay
CardiAmaricon Express/Diners Club Inf/
Ias below

SIGNATURE

Paost to:

Cut out the order form and return
togather with your rémittance to:
Classified Departrment, Your Computer,
Room H211, Quadrant Housa, The
Quadrant, Sutton, Surrey SM2 5AS.
(01} 661 3036

(LASSIFIED
ORDER FORM

Please insert the following advertisement in Your Computer Classified Section

LINAGE

£4.50

£6.00

£7.50

£9.00

£10.50

£412.00

£13.50

£15.00

No. of insertions required I:l Box No. required YESINO

MNAME [Flease inciude inftials).

ADDRESS . v o e v isia aoat hhre e 1 m e

P::wment by credll ca rd please state address card is reglstered

Daytimetel.no ..

THIS FORM SHOULD BE RETURNED BY APRIL 28 FOR MAY ISSUE PUBLICATION

Company Registered Nurnber: 151537 (England) Registerad Office: Quadrant House, The Quadrant. Sutton, Surrey SM2 545.
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SPECTRUM — TRSBO LV.2
VIDEO GENIE SOFTWARE

We offer & great selection of games and
utilities  from many leading software
houses at reduced prices. As a special
affer, to introduce you to our software,

we are giving away, wall almost, a
software pack with a supar variety of 25
full length: programmes on it, and all for
only E£7.80111 De not miss outl Send for
your illustrated catalogue today. Please
enclosa an 5.a.0.

SPARTAN SOFTWARE

DEPARTMENT ¥C

3 Cotswold Terrace,

Chipping Norton, Oxon,
Telepane: — 0608-3059.

ann

Spectrum software Bbrary. Weekly hire fram
Blp. Try programme out before you buy. Sand
stamp for frao catalegue to Thomas
MecQueen. 25 Blenheim ngns Brixtan Hill,
London. S.W.2.

ATOM
PROGRAM

AlIDS

501

oo Baane

et v EFROAAS 50 B Wil dan bl
Fioge v BoTH i b A TS vim it pusde

VTILITY OWE
& madtives e iz e vae ATOAL e
Cousmarmbige, Tricwier ramary, Ragasen, Fit
g, FYzw G aeear yoa ko

BTR ELECTRONICS

L]

58 MILL ROAD AVENIZL
ANGMERSG VILLADE
SURHLX BN ans

THL: 09063 TIRE)
IEVES s WEs ONLY]

Chemistry Exams? No probelm with Alchemy
Software. 6 programs each with entensive
notes covering formulae, caculiations for
QY CSE for Zx81 and Spectrum. Send SAE for
details. 78 Tweendykes Road, Hufl.

62/3

SPECTRUM 32K RAM — £24.50

Upgrade your 16K Spectrum to 48K with our RAM kit. Only fits Issue 2 machines,
wdentified by a large chip in-a socket in line with the 8" key, visible through the rear
expansion cutout. The kit consists of chips and instructions, and MO soldering is needed.

£24.50 incl. VAT and PEP.

HAPPY WITH YOUR DISPLAY
Or have you got problams?
= Are your whites yellowish?
* |5 every other line a differant colour {like Vanetian blinds)?
* Do your characters wobble?
(Some character wobble is bound to exist, but it can be reduced)
We have prepared instructions 1o allow any Spectrum to give the best possible results,
by adjusting internal controls.
Send £1 plus SAE. (Senr frae if you order the RAML

FOUNTAIN COMPUTERS LIMITED
Darvill Road, Roplay,

ALRESFORD, 5024 0BW
25/3

Vic-20, 16K, 8K, 3K pecks, Cassete Deck,
Printer, Joystick, over £2500 software inc.
Viewriter Word Processing and prog. Aid plus
many games. Total cost arownd £1,000 will sell
for £700 o.n.o. Tel (0204) 483428 or contact
1120 Cherley Old Road, Bolion for this great

DEATH'S HEAD HOLE

Yeou'll almost believe it's trusl

It's skill, courage and your growing

ZX81 Fast Load and Save. dXs faster than
normal £5.00. Amazing Software, 34 Aslands
Sale, Manchaster.

T3

BBC MICRO OWNERS

Would you like your existing BASIC
programs to;

* Take up 1o 80% less memary

* Load up 1o B0% fastar

* Run up to 60% faster

withaut buying more hardware?

¥es? Then you need The Optimiser.

The Optimiser Is 8 two-stage program
compactar and variable oplimiser. It runs

on a model A or B is available now on
cassefte price £4.50 inclusive from:

5. Candy, 12 Eimdene Avenue,
Homchurch, Essex RMI11 20H
(Mail wrder oniy)

GARLAND COMPUTING

educational software for
the BBC and Dragon

enablas you to simulate an

mxparimant to verify Ohm's

Law. Dragon — ES.

learmn tha principles of thu (5]

motor. Dragon — £80

leam the anatomy of tha heart

and how blood flow and

alactrical activity are co-

ordinated.

Dragon — £11.00 BBEC (32K)
11.00,

Ohm

Motor

Heart

Seod  test the effects of varous
conditions on seed
germination.
BBC (32K) — £16.00

Plus many more
Pricas inclusive of VAT and PEPF. Send
for full detals of our extensive. range of
software for school and home use.

bargain, B1/3 experignce that count in this unigue

d adventure for the Dragon 32 and BBC

B B c MOD L B Model B, inspired by the real-life

E challenges facing a cave rescue team.

QUALITY SOFTWARE Literally hours of exeitemont — if you
— KEEN PRICES measure Up.

DOMGRID After this, any other adventure will just be

a game.
Only £5.45 by returm of post from

Unravel the mystery pattern of dominoes
created by the computer {a naw problem

avery timel,
Decaptively thought-provoking. WORDS AND PICTURES
WORDGRID 7 Hawthorn Crescent,

The computer hides your woids in the
weard square — then your cpponent has
to sesk them out on line {no printer

Burton-on-Trant
4/3

reguined).

Sansible. family games with educational
vilue, £3.95 linc) the pair.

SAE for list of these and other programs.

Strawberry Software
78a Sunderton Lane
Clanfield PORTSMOUTH

PO8 ONT 13/3

MUSICSOFT

BBC MICRO 32K A/B.

5 music games of memory and dexterity.
Multicolour graphics. Fun for 5 year olds
yet frustrating for graduates. Wariable
speeds and scale lovels, Cassane and
Instructions £3.50

Chequas to Musicsoft

Apple I 48K, Europlus, brand new, PAL card,

Or send a stamped addressed anvelope GARLAND COMPUTING Basic Compiler, Applowriter Il, L54.1, 30 12 Fallowfisld. Ampthil
for more details. i 35 Dean Hill, Plymouth PL9 9AF games worth £500. toral valus. £1,500, for s Al e
i/ 26/3 E680. 01-402 5061, late avenings. ; 381
4113
A E M S
Abacus Computers 1 Econotech 118 Malva 116 Salamander 1685
Acormn Computers 14105 Educare 84 Maplin 71, 156/157  Samuari 8
ACS Software 1 Epsom Micro 139  Medway Computers 167 SciSof 136
Active Software 27, 181 Melbaurne House 106/109  Sewern Software 148
AF Software 81 E Memotech 186/187  Silver Soft 44
AlLFdec Electronics 180 Folkade 164 Micro Aids 145  Simon Soft 50
Amba 2 75 Forest Software 113 Micro Business 124 Simon Software 118
Amersham Software 118 Fox Electronics 102 Micro Deal 13 Shard's Software 45
Anirog 68 Furlong Peter 1683 Micro Game Simulations 160 Silica Shop 9
Apex Trading, 63  Fuller Micro 15%  Micro Management 54/65 Sir Computers 75
Artic Computing : 12 Micro Mania 136 Softek 52,180, 185
Audio Computers 43, Insideback cover Geri' Sofiivars o7 Micro Scene 78 Software Supermarket 135
Automata 188 S Marketi 10/ Midland Computer Fair 181 Specture 189
Heiarar 17g  Gemini Marketing Tk : :
g Mikro Gen 134  Spectrum 14/15, 16/17
Gemini Software 163 Morri :
: Gilsoft 27 larrison J 184 Stuart Williams 70
B MST 136 Stonechip 18, 148
Back Issues 170 H Myrmidon Software 132 Stork Rose (Data Assatte) 128
Bamby Software 184 Hessell W. Siman 162 N Subs Filler
g:ténagnt Sumer Camp ;g Hewson Consultants 45,47 National ZX Club 62 T
o H/H Software 121  New Generation 188 T ine C 168
g!b' E"mp“‘e’s 18 Hilon Computer Services 134 Neptune TRy S 188
122 164 i Soft 48 Newnes Technical Books 7B Tmedata 13
gﬁg&? Pa?:::are 1% Hi Tech 121 ”E‘Wﬁlﬁ_ﬁh k 179 Transform 194
Bug Byte T2 orthwish Ingide Front Cover UTS
Imagine C 1 20/21, 22/ U 63
c gine LOmpUNEDs 2425 back coﬁg; gakleaf Computers 118 v
CCC Ld 171 Impact Software . oy . BB ot 1% Vectis Software 161
CTE Micra 160 Industrial process 102 Oric Computers 178175 o Cnmpul;r Service 102
g-{_’- Sl.lﬂmafﬂ 87 P Victa Ceramics 116
¢ Iﬁ'ﬁ 26 J Personnel Computer Service 182  Viking Software 142
Ca pac : 142 Jaysoft 108 Phipps Associates 38 Virgin Games 154
cambgdﬁ;e Micro 184 JRS Software 150 Pictureque/Addictive Games 132  Vision Store 169
C:m"% 0%3:2;15 3;% - Print and Plotter 125 w
Program Powe 32,163
Cascade Software 8  Kempston Micro 91, 165 ngﬁnfmar': ! 78 ,:x‘a'z Facg::;ﬁt 1?8
Computer Club UK 132 Kuma Computers 120 pss 140 'ords and Pictures
Cornbters For Al s 3.3, Workforce 136
L Q wnter Software 130
D Laserbug 162 Quark Data ibal ireless World 188
D.A. Computers 120 Leisure Mail Iﬁa Quicksilva B8, 113
DTL 184 Leon Noel 165 R Yewacre (Micro Computer Software
DK Tronics 92/93,158/159 Level 9 48 RD Labs 150 Club) 9
Downsway Electronics 142 Lexonics 121 Redditch Computers 120 Youth Hostel Association 71
Dragon Data 146/147  Llamasoft 71  Richard Shepherd 110 2
Dragon Dungeon (The) 167  Lothorian (MC) 116 Rose Cassettes 121 ZXSAS 130
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le-A-ﬁAM 'OFFER

STOP THE RAMPACK
WOBBLING

v £0.90

post and packing included
i b ogram crashes on the ZX81 are only too well known, but one of the most
| common reasons is wobbimg
from == 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
4 ﬁ ééeﬂyi between the Ram Pack and the computer, called the FIX-A-RAM (see
g &)
‘ RES .T: a perfect match and stability.
Y.our c r may still crash, but certainly not due to ‘wobbling’. This example
_ Tiow we work to enhance the ZX computer system. We put the right thing
"_the right place and sell it at the right price.
o find out more about what we make for the ZX81, why not send in for a
IX-A-RAM? We will send it to you by return, together with ‘THE LIST’ — full
; 'etaﬂs of our hardware and software for the ZX81. Please remember, details will
i'y accompany the FIX-A-RAM.

— ‘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 illystrated): links up to EPSON
printer, programs EPROMS from tapes or chips
with built-in machine code monitor. £17.95.

— X ROMCARD IL enhanced version of the
X-ROMCARD with Hi-Res (256 » 192) ...
moving graphics. Extended BASIC,
amplifier, speaker, joystick socket
{for ATARI joysticks) DRAW
pictures with joystick etc.

8 i
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Imagine Sofiware, Masons Buildings, Exchange Street East, Liverpool, Merseyside (2 3PN. Telephone: 05! 234 0407 =
— 9 .




