Denrmark Ckr  26.00
Gorrany Dm 6.50
Gree-¢ Dra 190.00

Holland DFL 6.50
Itaby L 2900
Mew Zoaland NZ$ 2.60
Singapore M5 4.30
Swatrerland SFr 5.40
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“The worlds greatest arcade games”

for —
ZX Spectrum
and VIC 20

Featuring:

B Hi-Resolution Graphma
B Sensational Sound Effects
B Authentic Arcade Action
B Machine Code Thrills

e e i T — e e GO
B COSMIC INTRUDERS B ROAD FROG B ROCKET COMMAND B MONSTER MUNCHER
The onginal and best Guide Froggy across the Speed across the planet Chomp the apples in the
intruders game with some road, then the river and surface to defeat the aliens maze before the monsters
new twists — how long can finally home - but beware and save the Human race - eat you - if you can swallow
you last? the Evil Monster! smart bombs and hyperdrive  the boosters you might even
: fo aid you eat them!

SPEC'I'RUM GAMES, rmmmmm 8BB
Any ZX Spectrum Any VIC 20

Including, VAT, post
Please Monster Muncher D
rushme  Rocket Command not available

5 50 & pack and OUR NO I
£ QUIBBLE REPLACEMENT |
[ ] GUARANTEE
El- F
Imic Tucers

SPECTRUM GAMES | s s v e

| |

|

FREEPOST MANCHESTER M3 S8BB l SAVE £2.00 ON ANY TWO GAMES - PAY ONLY £9.00

I enclose cheque/P.O. for £
INSTANT CREDIT CARD or please debit my Access Card No.
LINE (24 HOURS)

061-8-32 9143

N SR R o |
Dealer enquiries invited
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First Byters get even younger: page 38.

Cover photograph by Stephen Oliver,

2 EDITORIAL AND YOUR LETTERS: Spectrum colour for every TV; the good old
days; and the break-in controversy continues. How much should your micro cost?

3 NEWS: The millionth home computer; ZX-81 high-resolution on cassette; Dragon discs;
BEC stringyfloppy microdrives; Sinclairs with 1 Megabyte RAM; and the 80K mucro.

3 COMPUTER CLUB: Birmingham's computniks are not afraid to use local radio to
spread the message as Simon Beesley found at the West Midlands Computer Group.

3 FIRST BYTES: Your introduction to computing this month explains what memory
mapping means and again helps you to bear those bugs.

4 ZX-81 SOFTWARE SURVEY: Peter Connor survives attacks by psychotic alphabers,
hostile monsters and King Kong to bring you up to date with ZX-81 software.

4 TEXAS CC-40 COMPACT COMPUTER: First of a new wave of micros from the
Lone Star state. Ian Stobie weighs up TT's powerful portable.

5 CHASING SPECTRES WITH A SPECTRUM: How today's ghost-hunters shadow
shadows with electronics.

SPECTRUM ASSEMBLERS AND MONITORS: Phil Holliday reviews the tools
which could turn you into a machine-code programmer.

5 DRAGON TANKS: Drive into action with the latest tracked titans. All the options are
open from forcefields to minefields in Vince Crockett's two-plaver game,

ﬁ VIC FROGGER: Will the truckers mow you down before you can cross the freeway in
Desmond Phillips fast game for the unexpanded Vic-20.

6 ZX-81 TAPE VERIFY: Andy Scott presents the Spectrum feature that every ZX-81
owner wants — a verify command when you save to help ensure painless loading.

7 SPECTRUM SATURN LANDER: You and your 16K machine are on the first
manned mission to Jupiter. Garry Owen gives you a fighting chance of getting there.

7 ZX-81 SUB HUNT: Dive, dive, dive is the only chance of survival for the U-Boats
lurking beneath the surface which you try to destroy in Rod Hopkins exciting 1K game.

a BBC BREAKTHROUGH: The fun way to explore the BBC operating system with
Chris Melville's Breakthrough game as your guide.

8 ACES CAN GO FASTER: All the tools you could need to put those go-faster stripes on
your Jupiter Cantab are included in Simon Cross’s screen kit,

9 BBC HOUSE OF CARDS: Learnstructured programming with Woodward and Berry's
brain-teasing Pelmanism program.

1 n SPECTRUM INTERRUPTS: Nigel Dore’s interrupt-driven routines show you
how to create a digital clock and generate sounds and moving landscapes at your whim.

10 VOICES OF THE VIC: What have Richard Clayderman and Acker Bilk got in
common? That's right — neither of them sound like your Vic-20.

1 1 ATARI FINE SCROLLING: If you were as elegant and sophisticared as Chris Lam
you would already have developed these fine scrolling techniques.

1 1 DRAGON MONITOR AND DISASSEMBLER: Brian Cadge’s fast machine code

routines are just what the doctor ordered for you to diagnose programming errors.

1 31 6502 MACHINE CODE MADE EASY: Get to grips with the language thar
6502-based machines like the Vic, Atom, BBC Micro and Oric use.

1 3 SPECTRUM VARIABLES: High 1 5 BASIC DICTIONARY: Tony
speed routines by Stuart Nicholls. Edwards completes his marathon.

1 5 HISTORY OF SOFTWARE: 1 5 RESPONSE FRAME: Tim
John Dawson’s Tower of Babel. Hartnell answers your queries.

16 SOFTWARE FILE: 10 program packed pages full of games, tips and serious
applications for the Oric, Atom, ZX-81, BBC, Vie-20, Dragon and Spectrum.

WIN A CC-40: 5 18

COMPETITION CORNER: New
teaser, Camputers Lynx winner.
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JF YOUWANT PROFESOIONAL
DEALER THERESANEW

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

It's the newest and most exciting network of Micro dealers in the U.K.

The ideal places to buy, browse, seek advice and after-sales

service . . . professional service!

Every COMPUTERS FOR ALL dealer is dedicated to giving you, the customer

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

in giving sound advice, knowledgeable in technical matters.

If you've ever bought from the usual retailer who just stocks and sells,

you'll appreciate the difference!

A COMPUTERS FOR ALL dealer is a shop where people matter . . . why not

call in at your local one today. You'll get a friendly welcome!

4 YOUR COMPUTER, MAY 1983



OERVIGE FROMAGOMPUTER
NAME TOLOOK FOR:

FRIENDLY SERVICE AND THE WORLD'S FINEST MICROS! w 'é"‘*a

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, MPFH
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 TOO! - )
A COMPUTERS FOR ALL dealer also stocks a great deal of the very best hardware g

and software, so that you can expand into new worlds of computing. ~
Everything from equipment like EPSON and SEIKOSHA printers to a fantastic new range

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

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

Books, BBC Software, DRAGON 32 Software . . .~ « BBC Micro available

the list is endless! &/ < ) at selected dealers only

Call now at your local shop or store.

Look for the name that says itall . . .

COMPUTERS FOR ALL

Where to find your COMPUTERS FOR ALL DEALER

.. Tmee o oew e ds
Coombend, Radstock, Bath. 20 St. Edmunds Street, 224 Tottenham Court Rd.. 26 Balcombe Gardens, Horley 37 Clase Road, Morriston,
Wccowen  ESSEX U ionioucoouicss  iouriiai T
SYSTEMS * AKHTER INSTRUMENTS 1Station Approach, New Etham. g Central Parade, St. Marks STEVE'S COMPUTER CO. LTD.

J Whiteladies Road, Clitton,

Unit 19, Arlinghyde Estates,

London SE9. 01-859 7505

Hill Surbiton. 01-390 5135, GastieArcade, Cardift. 0222

Bristol. 0272 731079 South Road, Harlow *KELLY'S COMPUTERMARKET 41905

MOBILE MICROS 0279412639, 227 Dartmouth Road, SUSSEX oae WARWICKSHIRE

2Castie Street, Thornbury, ~ *COMPUTERS FOR ALL Sydenham, London SE264QY.  (gpehiTn *IMPULSE MICRO SYSTEMS

Bristol. D454 418383. 72 North Street, Romford 01-699 4395/6202 37d & 37e Robertston Streel LTD.

BERKSHIRE 0708 752862 MIDDLESEX Hastings, East Sussex. 0424 6 Central Chambers, Cooks
*KENNETH WARD COMPUTERS  "EMPRISELTD. *TWILLSTAR COMPUTERS 439190. Ailey, Wood Street, Stratford-

Verve House, London Road, 58 East Street, Colchester 17 Regina Road, Southall S. WALES upon-Avon. 0789 295819.

Sunningdale. 0990 25025 0206 870353 01-574 5271 AUTOMATION SERVICES (S WORCESTERSHIRE

CORNWALL SENRBIRE LTD. N. IRELAND WALES) * *DEATH VALLEY COMPUTERS
*FAL-SOFT COMPUTERS 34 Baddow Road, Cheimsford. g, . MARTINLTD, 3\Wermeys Road, Penystai, P.0. Bax 54, Worcester WR2

831. George's Arcade, 0245 35683 13 Bridge Street, Belfast, Bridgend. 0656 720959 60A. 0905 640400

Faimouth. 0326 314663 HANTS BT110T. 0232 226434 DAN EVANS (BARRY) LTD. EVESHAM COMPUTER CENTRE

DEVON HOME COMPUTER CENTRE NORFOLK 81 Holton Road, Barry, South Crown Court Yard, Bridge St.,
*BITS & BYTES (0SS RECORDS) *CARLTON COMPUTERS Glamorgan. 0446 734242 Evesham. 0386 48635

44 Fore Street, lifracombe, N
Devon EX34 9JD. 0271 62801

13 Kingston Road, Portsmouth
0703 819515.

4 Swanstons Road, Greal
Yarmouth, NR30 3NQ

COMPUTER SYSTEMS KENT 0493 58598
(TORBAY) * APHROS SOFTWARE CO. SHETLANDS
Pump Street, Brixham. 83 Canterbury Road, Weslbrook, *TOMORROW'S WORLD
08045 6565/6. Margate. 0B43 23627 Esplanade, Lerwick, ZE1 OLL
*CRYSTAL COMPUTERS *MEDWAY COMPUTERS 0595 2145
209 Union Street, Torquay 6;5;‘;?&%%%“- Chatham SUFFOLK
322
ﬂﬂsuﬂnsg?rg * MICRO MABIC - BECCLES COMPUTERS

DENSHAM COMPUTERS
329 Ashiey Hoad, Parksione,
Poola,

128 Erith Road, Bexjeyheath.
0347 223052

5 The Ridings, Worlingham,
Beccles. 0502 715061

“THE SHOP WHERE PEOPLE MATTER"’

YOUR COMPUTER, MAY 1883
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You'll find
lete

spectrum of
software at

W H. Smith.

The range of software available for the
Sinclair Spectrum is to say the least, extensive.

So every month at W. H. Smith, we review
the range with particular reference to presenta-
tion, challenge, excitement and value for money.
And because we’re quite severe it’s a difficult job
finally to arrive ata Top Ten. Butas you can see,
not impossible.

You don’t have to take our word for it.

At W. H. Smith we stock the widest selection
of Spectrum Software, so you can judge for
yourself.

YOUR COMPUTER, MAY 1983

Fitle

Arcade Games
Meteor Storm
Space Intruders
Time Crate
Ciulpman
Spectral Invaders
Meteorods
Planétoids
Hungry Horace
Space Raiders
Mazeman
Nightflight

Ground Force £e

Caterpaliar
Leapirog
Gobble-A-Ghost
Centi-Bug
Crusing

Blind Alley
Derby Day
Jackpot
Escape
Crobbleman
Cralaxians
Invasion Force
sentinal
Cvber Rals

.............

i R SRR SRR, - i e

Flight Simulation

Sinclair

TS

Il * Trabning Wode and

Penetrator

Melbourne House

. -Uniguecustomizing Feature
f  The festest and most sxciting

£6.95

i "Amazingly Fest Arcade Actions |

Producer BAM Price
Quicksilva 16 £A9S
Quicksilva 16 L4585
Quicksiiva 45 L6595
Camphell 16 455
Bug-Byte 16 L3100
Soltek 16 B85
Sinclair 16 495
Sinclair 16 £5¢
Sinclair 16 5
Abersolt 16 i3
Hewson 48 15

ro Titan 16 £50%
Chs 16 £5.9%
cDs 16 L5895
CDSs 16 555
DE Tronics 16 £495
Sunshine 16 495
Sunshine 16 E495
Computer Rentals 48 £5.95
Computer Rentals 48 £395
NewGeneration 16 £4.95
Aruc 16 E4.95
A 16 £4.95
Artic 16 £E4.9
Abacus 16 149
Silversol 16 £59




SILVERSOFT |l SimciSity,

ARCADE n:tlum ZX Spectrum

{ HORACE
GOES SKIING

STARSHL

Starship Enterprise Horace Goes Skiing Avenger
Silversoft Sinclair Abacus

RSOy SR ERIOS *“£4.95

FOR 16/48 & SPECTRU

3D Tunnel Mined-Out 3D Tanx Arcadia

New Generation Quicksilva DK Tronics Imagine

£ £5.95 £4.95 ‘6*‘;54 95 £3.50

L L
K

Title Producer RAM Price Title Producer RA\'I Price Title Producer R-'\L\l Price
Ground Attack Silversofl 16 £595 Ship ol Doom Artic 48 £695 Draughts C P Sofltware 48 £6.95
Orbiter Silversofl 16 £5.95 Espionage Island Artic 48 £695 Practical
Slippery Sid Silversol 16 £595 Rescue Computer Rentals48 £5.95 Vu-Cale Sinclair 16 EROS
Strategy Games The Orb _ Computer Rentals 48 .’L""*" Vu-Fila Sinclair 16 E89%
Battle of Britain Microgame 48 £59% Transylvanian Tower Shepherd 48 £6.50 Vu-3D Sinclair 4% £9.95
Novotnik Puzzle Phipps 16 £495 | Utility Collectors Pack Sinclair 48 £9.95
Chess Artic 48 £9.45 M/C Code Test Tool  Oxford 16 £9.95 Club Record Controller Sinclair 48 £995
Voice Chess Artic 48 1993 Editor/Assembler Oxiord 16 £9.95 Address Manager Oxford 16 £8.95
Superchess 1 C PSoftware 48 £7.95 Compler Softek 16 £14.95 Finance Manager Oxford 16 £895
Football Manager Addictive 48 1695 Soft Talk 1l C P Software 48 EH95 Diztron Custom Data 16 E4.75
Chess-The Turk Oxford 48 L8955 | Family Games Program Collections
Dictator DK Tronics 48 E4.95 CVETSI Sinclair 16 E7.95 Shava Special | Shiva 16 £395
Adventure Othello cDs 16 £595 OverThe Spectrum ] Melboume Housa 16 £595
Latwrinth A XIS 16 £595 Golfl Rand R 16 £3.75 Over The Spectrum 2 Melboume House 16 £5.95
Planet of Death Sinclair 16 £6.95 Conllict Martech 48 £11.95 OverThe Spectrum 3 Melboumne House 16 £5.95
Inca Curse Sinclair 48 5695 Test Maich (.'U'np.l[u,rihnmls-ibi £5.95
['he Hobbit Singlair 48 £14.95 Backgammon C P Software £595 ‘

WP

WHSMITH

m ey Prices correct at lime of going to press. Subject 1o availability. Al selected branches only,
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Make much more

of your computer?!

16k RAM Gartridge for VIG-20

More sound from your ZX Spectrum!
Echo

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

Control Volume, and adjust tone of soung!
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.
Aftractive, 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 it
£19.95

B YOUR COMPUTER, MAY 1983

574 ROM socket for expansion.

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 ¥IC-20
Gives 4 expansion slots for VIC-20 cartridges.
ﬁustﬁm{iesigreﬁ case. Fiugs directly into

e L

by using TANDEM System!

No extra power supply needed.
Only £34.95

—— e {
i Ta: Stonechip Electronics, Unit 9, The Brook Industrial Estate, Deadbrook lLane, |
Aldershol, Hants. Telephone: {0252) 312260,

m Please forward me the following products:

I STONECHIP |
| ELECTRONICS !

h “more ways to make more of g
your computer” -f

I I D D N D D D S
DEALER ENQUIRIES WELCOME  Delvery approx 14 days
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SILICA SHOP LIMITED ’ I

Dept. YCO583, 1-4 The Maws. Hatharey Foad, Sidcup

100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI sd0 &

s7emmiozomm- - . ) REDUCED PRICES!
. e g e T We at Silica Shop are pleased to announce some

: ; e W12 5 fantastic reductions in the prices of the Atari 400 800
parsonal computers. We believe that the Atari at ils
new price will become the U K.'s most popular pear-
sonal computer and have tharafore sat up the Silica
Atari Users Club, This club already has a library of
over 500 programs and with your purchase of a 400
or B0D 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 01-308 1111

st Rttt .

=

ATARI 400
with 48K

aTap a0 £349

400/800 SOFTWARE & PERIPHERALS

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

Silica Shop have put together a full catalogue and price list giving details of ali the peripherals as well as the extensive ra nge of software that is now
available for the Atari 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:

Wounrsn Shoot DuUSINESS MaznTae-Tos Sorem Cmiw SRt
Wrguang Calgs gtod Setr & Prob Solvg  Sceon & Capiais CantLrinn LR
St Flite Database Masagemt ganimo Toueh Tyaeg Chag ot Bing Mo phattach Anpwreibies Edtor
Decislon Makar Muysic Termatowen Chinise Purrie Thieitadd Dirmbpler [APK]
Graph-in i Myt Computer EMISOFTIWARE o B e Wity eyl oo deen F 1 Acromn®y Bagey
Irwdiging My Firg Aiphaiost  Beitih Haritage Corady Doy Wiperd & Primgms Pasced [APX])
Librerian Mienbar BLHY Cribbage 'Dominomr  Dige Poher Filah (Conparar]
Mort & Loan Anal Dwrta i W Pilot (Educetcr]
Peombnal Liadigsd Pragdent OF UE Ewropep= Bcwna Jg tremipy Frinmr  Progeemming Ki
L Qs Maatar Hichory Dwhory Do Drivn
Parjgnal Finl Mgm? Srarware Humnpty Dwrgty Epwom Printery R
Stereq 10 Graphion  Jumid Jut Lander Program Aeconder of Amimsnon
Tree A Motk Sy Sooker & Biltands g Sound AEZID irmelace Bt Butentin
Whia Math Flash Sebmerce Commds  Ja Tharmal Prinosr Dinglay Linta
Wgrdrmaiar Swper Cubn & Tily 185 Memary RAM

Teurngmint Poal 12K Marmary RAM

ek o
Corv Garman M ATy Sritem

Computs Bk Alari Cutitry Cowri lnmlagn Al Barsir Cedtor
Compate Magar.~# Elermennary Bioiogy  Comv Spanah ATENnE Bischnch Tutor
De R Aver Frogmaitet Endvgy Cim Al Bt Super Going To Thae Dog
DOS Uritinien Lt Gadsctas Quit Hickary Dechory Europesn C & Coor  Babel Rabbaer Ky board

T Masual Heouwe OF Uighar ot Compiy Dem [LIEL R Bisghpstn Cruing Mo Comg Tt
Mg Atawi Boohy Sandy OF Marn L#on s acae lrwin Tis Prog 172573 Block Buvter Parpandl Fobnam Pry
09 Svpiem Linvting  Wamrioo Laterrman K ingaam Bock “Em Pprer Pamo
Wity M Wioerld W 111 M apeaacE Whapic Componer Busnper Peal Supizmped

FETEREETRET
B - S

i35

Tun Sopp By BRd emma i e pege O s at gl §eeen
wagrase £1 I 1111 g gofe by WIS W Gt e mw SR FHEE LITEHATUHE
B T e T L Ly R e e L B e

ﬂ:ﬁf“-;;""""'"'”"'"m'""'“""H"' M [ | am interested in purchasing an Atari 400/800 computer and
N en Mt ™ bkt Jom i Thos sty Toussdts W ., i would Bk 10 receive copies of your brochures and test reports
'E‘.ﬁh:ﬂ.‘.ﬁ*;""* b a8 - ' . ' :’MWHW":'mHmﬂnfmnm Hargware
& SO BADE LfaDd T b 1 ke FR VAR e AR BT e . -

BetURRRE e TbE s & 4 mARE T AN OF 8848 B P i, & 4 “J s ,‘

e e Ll e L " P T N e e A R I e R
FAST § BIMARNCY “:"J‘-U.:-‘?‘-.-\'.mi Bl LR LR .
TN PORCHE = et i S0 el RS 4% iy Dt PP P e R

Kont DA14 4DX Telephona 01:301 1111 or 01:308 1111,
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For the best hardware,
the best software.

e

The BBC Microcomputer system is
gﬁnemlly regarded to be the best micro in its
pnce range you can lay your hands on. So, if
you're thinking of buying one or already own
one, you'll want to know %)ﬂut the software that’s
been specially designed for it.

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

Further education for everyone.

Creative Graphics,which includes the book
‘Creative Graphics on the BBC Microcomputer’
(price £1745), provides 36 programs on cassette
producing a spectacular range of pictures and
patterns in full 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 tha BEC Mecrocomiputer Modols A and B

Word Sequencing L
for the BBC Microcomputer 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 Model B

LISP

for th BBC Microcomputer Models Aand B

LR
(L
LT 20
tmm

lhlnm umlm u]
o Tibwind wi]

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

FORTH (price £24.35) is a complete
1mplt*m?ntau0n of the FORTH language
to the 1979 standard wpvuhmlmn iur thf:
BBCMicrocomputer Model B.Thismuch
acclaimed programming language is
also accompanied by a bpeuallw
written book f-xplammg all you need

to know.
Mind-boggling games.
Philosopher’s Quest (price
£995} is an advanced adventure

in which you tell the computer
what you want to do and it




L ol

CHEREN TR

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

Snapper (price £9.95) is a colourful game
where you guide your ‘snapper’ through the
maze. L"d[ll]ﬂ' dots and fruit and d".rﬂldlﬂ" the
creatures tlmt chase you. Complete mth full
sound effects, score and a ladder of high scores.

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

Increase your business acumen.

Desk Diary (price £9.95) is an indispens-
able program that can hold a file of several
hundred names, addresses and telephone
numbers.

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

more by sending forour
free catalogue.

How to get
Acornsoft programs.

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

your nearest stockist. just phone 01-200 0200.

Alternatively, you can buy the cassettes
directly by wndmcr off
the order form be |I.' Wo:
Acornsolt. ¢/o Vector
Marketing, Denington
Estate, “plhnLrhmuwfh
Northants _\.\8 2Rl..
Also use this form if you
would like to receive
the current free
Acornsoft catalogue.

Please allow 28
days for delivery.

Desk Diary

for tha BEC Microcomputer Models Aand B

To: Acornsoft, ¢/o Vector Marketing, Denington Estate,
Wellingborough, Northants NN8 2RL.

Please send me the following:- (Code
PROGCRAM PRICE OQUANTITY | TUTAI :I:H{I.LI':T
Creative ( ;I‘nph;rx £1745 | (SBXO1/SBD{)
Word Sequencing  S11.90 I ' (SBEDG)
LISP L"I 35 (SBLOZ/SBDOY)
FORTH - R4S SBLO1/SBDO3)
’hlluﬁphl rs Ouest X4, 95 == ~(SBGO1)
Snapper £0.05 (SBGO4)
ket Raid €005 (SBGDS)
DeskDiary 2905 _ (SBBO1)
TOTAI

| enclose PO/che >que pamblt’ to Acornsoft Ltd. Or ¢ hdrm.'
my credit card.

Card Number___

Amex/ Diners "‘fu:"-hrrlq-l:[h leste)
Please send me the Acornsoft brochure. O

Name

Address.

Postcode__

_— e ——— — — o m— e— e — m— —

Signature Eovah Y1 s iy
Registered No. 1524763 VAT No. 215 8123 85

ACORNSSFT
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*ONICS

ZXKEYBOARD FOR USE WITH 80/81 SPECTRUM

Our new cased keyboard has 52 keys. 12 of these are used for the numeric pad. The numeric pad offers some useful features, you can cursor with
one hand and it will be a boon for anyone who enters a lot of numeric data. The pad s a repeat of the |-9 keys plus it has a full stop and a shift key, The
numeric pad keys ane coloured in red, the normal keyboard keys are grey, with the case being black which makes the whole thing very attractive. The
case measures 15 x 9 x 2¥2. The computer [either 80/81 or spectrumi fits neatly inside. You will have to remove the computer from its onginal case, itis
then screwed to the base of the case. The case had all the bosses already fitted and the screw holes are marked. Also fitted inside the case is a mother
board (81 model only) which allows 16K, 32K and 64K to be fitted in the case. All the connections are at the rear of the case i.e. Power, Mic, Ear, T.V.

and the expansion port. The case is large enough for other add ons also
to be fitted inside. One of these could be the power supply, then you
could very quickly fit 3 mains switch, or 8 switch on the 9V line. This
means you have a very smart self-contained unit. This case does not
stop you from using any other add-ons that you may have e.g. Printer
etc. We are convinced that this is the best keyboard avaiabie at
present. It offers more keys and features than any other keyboard in its
price range

NOTE

The case can be purchased separately with the keyboard aperture
uncut. so if you have one of our early uncased keyboards, or in fact any
other suppliers” keyboards, these could be fitted. The keyboard is
connected to your computer by a nbbon cable and this has connectors
fitted which smply push into the Snclair connectors. It is a simple two
minute job and requires No electronic skills. This keyboard does not
need any soldenng. Please specify on order whether you require the ZX
81 or Spectrum case

SPECTRUM MODEL

This is supplied with spectrum legends, and a sightly different base
for fitting the spectrum inside, again all the connectors are at the rear of
the case and there s plenty of room for the power supply (and other
add-ons). Should you want to change. we can supply both the
Spectrum legends and details of updating your case which will enable
maodification from the ZX 81 to spectrum. PLEASE specify on your order
whether you require the ZX Bl or spectrum case

KEYBOARD
(SPECTRUMI/81)

SPECTRUM LIGHT PEN

The pen enables'
. you to produce high
resolution  drawings
on your own teevi-
sI0N set. saving a vast
amount of time over
using Dasic program-
ming statements, such
a5 Plot, Draw etc. You
can erase, modify and
save drawings and it
comes complete with

Internal fixing for
ZX 81 keyboard case.

software  program
The superb light pen is
available from DK.
Internal fixing for tronics.
el £1995

ICESE.

16K Memory Ex
The 6Kk uses 418
Static Ram and odl
using the Static &2
speed low powerl
the computer. Al
which comestoy
where. Position i

64K Memory Ex
All the above infg
advantage liesint
56K of usable mer
the use of othera
819265536.The
Spectrum Mema
Upgrade your Spe
it 1s simply siipped

are supplied, and|
time. The fitting i@
same as Sinclair's |
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ZX 80~81 Specirum
HARDWARE

SPECTRUM/81 TOOLKIT

This is the toolkit which won acdaim in the feature in the August
1982 issue [pages 29 and 30| of Sinclair User. It is the most impressive
program, fast in execution with clear and full instructions. .. it stands out
from the rest of the fieid.” The ZXED is a powerful editor for use on the
expanded ZX8l . Itis intended for use by the serious BASIC prograrmmer
and offers several useful and time saving features most helpful during all
stages of program development. The facilities provided are as follows
ALTER, BYTES. COPY, DELETE, FIND, HELP, INSERT. KEEP, MOVE,
RENUMBER AND VERIFY. The Spectrum Tooikit contains most of the
= features above plus autoline numBerer and append. and will run in the

; i6K and 48K spectrum

Both at
only £6.95

4K GRAPHICSROM £24.95

The DK Graphic module is our latest ZX 8! accessory. This module
unlike most other accessories fits neatly insikde your computer under the
keyboard. The module comes ready built, fully tested and complete
with a 4K graphic ROM. This will give you an unbelievable 448 extra
pre-programmed graphics, your normal graphic set contains only 64
s means that you now have 512 graphics and with ther nverse
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 only accounts for about 50 of them,
there are stil about 400 left [that may give you an idea as to the scope of
the new ROM)|. However, the module does not finish there, it also has a
spare holder on the board which will accept a further 4K of ROMV/RAM
This holder can be fitted with 3 IK/2ZK/RAM and can be used for user
dehinable graphics 0 you can create your own custom character sets

WHY WAIT? :
ORDER TODAY FOR FAST DELIVERY

FLEXIBLE
RIBBON
CONNECTOR

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

16/64 MEMORY |
FORZX 81 ]

16K Memory £22.95
16K [uncased] £19.95
A Memory £52.95
AN (uncawed] £47.9%

The above illustraton shows the casing for the 16K or massive 64K

£10
b
oY

wnamic Ram Chips. We use the dynamic as they are much denser than
ipy less space. They are also much cheaper than the equivalent product
1. The Ram is manufactured with high guality materials, and uses high
ims. Itis supplied ready-built and only needs to be plugged into the rear of
he components are fitted into holders. This massive add-on memary
4 fully assembled and tested is the cheapest 16K memory available any-
nemory from 16384 to 32768. [Same as the Sinclair memory.

16K ([UNCASED) £19.95
ansion £52.95

nation on the 16K also applies to the 64K Memory Expansion, but the
2 64K giving nearly FOUR times the memory. This advanced model has
xy. In addition, the Diock frorm 8K 1o 16K can be switched out to enable
lons. The graphics ROM is to be used in this area, Position in Memory
ick From 8192-16384 s switchable 64K [UNCASED) £49.95
+ Expansion £35.00

um 1o 48K of user Ram. The Spectrum memory expansion is simple to fit.
side the case, and then only requires plugging in. Fuil fiting instructions
2 only tool you will need is a screwdnver and just two minutes of your
Jres no electronic skifls. Position in memory from 32768 to 65536. [The
grade [0 45K)

’::asn.'_::.a:rr,:#m:(-r:'z.;:rrﬁ':nwm—rwr_wmgrm:;wmqm e _]
' Pleasesendme. .............. B v I
Pleasesendme......... T o e R S TR TR
J Pleasesendme. ....... s o JiE S s S T 8, l
f Please add on £1.25 for PIP |
in enclose cheque/P.O. payable to DK TronicstotalE ...........
| ordevitmy AccessiBarclaycard [T T T T T T [TT [ []] I
| =K,

MName .
J Address |
! Send to DK tronics, Unit 2, Shire Hill Ind Est, Saffron \Walden, |
Essex CB11 3AQ. Tel: [0799) 22359126350 (24 hrs)

Piewr colowr brochure row avallable, send SAE for quicll returm J

— — — — — — — — — — — —
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| MICRO MANAGEMENT ORDER FORM AT COST

|

| CODE ITEM ary £ p £ p
CREDIT GARD No - SUB TOTAL
NAME | BARCLAY/ACCESS | POST & PACKING
ADDRESS TOTAL

S -




BBC MICROS ACCESSORIES

95,98
o8 %5 % ‘ﬁ%

Al 5
-@f‘q"‘ B0 T e %

w..;ﬁ“.;-ﬁh’#\;%;p‘i%‘; % Eﬁ'@;ﬁ?\‘iﬁ E__uq,:, - Wk 'hi‘i' ﬂﬁﬁtrﬁﬁzﬁﬁm LY
ﬁjﬁ*ﬁq% a*‘gwk @@‘ iﬁ"‘gm‘?‘?i o ‘#ﬁ'&ﬂ‘ﬁ%&gﬂ
R R Y
R L A A T AT R A
pSte, AL T
W S SR e RO 2 W

ol W
(Al ™ 9

W WSl Sar®uc® £ 200

) Ol R Rk 8 8

% 'O 1S Ve
S AU T A Lt L 0 fa
S

5 BT I eAn o
WS O o g0V aiR® e b ielite "a8iee Wi
Eﬁb ;_g‘br:". & C v, g

%"Ef s ﬂ@fﬁﬁﬁt’ s o

Mail or telephone order

Barclaycard or Access GEEETINIED GEEEE
Credit l:an:l_ accepted

o — e e
|  Access ,B.mn.rc.em,_

POST and

e e« PAGKING

Erggesney N
S STILL ONLY

VISA

imseecng s MICRO MANAGEMENT 1 PER ITEM

Micro Management 32 Princes Street, Ipswich, Suffolk. Telephone: (0473) 59181

.
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Opening times
Thursday: iIpm-6pm
Friday and Saturday: 10am-6pm
Sunday: 10am-5pm
Admission —Adults £3.00
Children (under16) and Senior Citizens £2.00

See Juneissue for
£1.00 reduction voucher.
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The Computer Fair gives you an

compare first-hand the enormous
range of personal and home
computers, small business systems,
BRITAINSS BIGGEST ==
yourself how much or how little it takes
MICRO SHOW  EhEior
computer system.

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

Arrangements have been made with British Rail who offer a special
ticket which includes entrance to the exhibition and return fravel to a
London B.R. terminal station and your county. All inclusive ticket prices
are-—

Adult Child Adult Chlild Adult Child

Auon £4450 £775 Hemford &Womcester £1300 £700 Shropshie E4700 &€9.00

Bedforcishire £740 €420 Hertfordshire £520 310 Somerset 21600 850

Barkshire €700 €400 IsleofWight £1350 E725 Staffordshira £4550 £8.25

Buckinghamshire £740 2420 Kent €800 £450 Suffol 21000 8550

Cambridgeshire £BS0 €475 Lelcestershire 1250 EATS Sumay €600 €350

- Comwall £28.00 £1450 Lincoinshire £1650 £875 Sussex €800 €450

= Davon £2200 1150 Greaterlondon €500 €300 Worwickshire £1350 £725

!Smlu"‘. Dorsat £1450 EB775 Norok 81450 £775 ‘West Midlands £1400 €750

{ | \ - Essan €580 £340 Northomptonshis £900 £500 ‘Wiltshire £1250 475

Reduced Rail Exhibition Fares S'oucestershie  £1300 £700 Noftinghamshife  $1450 £775 Greoter Manchester £2100  £1100
Hampshina £1000 £550 Oxfordshire £8.50' £475

Further details from: The Travel Centre, Kings Cross Station, London NW419AP Tel: 04278 2477
Or fill in and return the coupon below

How To GET THERE By Bus Northbound 31and 74 buses pass
(London  themain Warwick Road entrance to
Transport):— the Centre. Southbound 30 and 74
By Underground:- Earls Court Underground Station s adjacent buses pass the West Brompton entrance.
to the Exhibition Centre. The station is CarParic— Thereis ﬁsc;::ace for1.300 cars in surrounding
on the District and Piccadilly lines. car parks.
F f le
| Pleasesend i i j (Siaikso 20people o oncePa rtyBookings
.............. adulttickets at £ ... "R uits:
0 dulttickets at & pute_u B Aduits £2.00 i
| lr = 0 § chidren:§100 = <on adult tickefs
s v CHIIA tICkeTS OF £ s AT J (Plusone free ticket per 20 sold - Child fickets plus one free
¥ From Sation = i for the onganiser or teacher). ticket per 20 ordered. =
[ | , : ] Enclosedremittance of ... made payable to
; f;;mues made payable to British Rail, = < Reed Exhibitions, I
AAccess, Barclaycard or Amex Card NO. wumssssssssse g - e o T e N, . LM < =
= ......................................................................................................... I
................................................................................................................... i : 1
- | Return to: 'Er;aago&r?‘ ﬁ::liﬂer Fair Tickets, (]
ons,
Send to: The Travel Centre = Surrey House, 1Throwley Way, =
A i Sutton, Surrey SM1408. -
] ---“-------J m------------‘

YOUR COMPUTER, MAY 1383

scores of computer games — decide for

17




BBC COMPUTERS

Model B
Model B + Disc Interface

BBC MICRO DISC DRIVES

BBC31 Single 100K Drive
Expandable to 2 x 100K £199.00

BBC 32 Dual 100K Drives £330.00
BBC33 100K Upgrade for

BBC 31 £122.00
BBC 34 Dual 400K Drives £649.00

BBC 35 Acorn Utilities Disc/Manual £30.00
(supplied only with BBC 31, 32, 34)

All Drives except BBC 33 supplied cased
with Connecting Leads.

BBC UPGRADEKITS
BBCAZ2B Complete Ato B Upgrade £44.75

BBC 1 16K Memory £18.00
BBC2 Printer/User 1/0 Kit £ 7.50
BBC3 DiscInterface Kit £95.00
BBC4 Analogue Input Kit £ 6.70
BBCS Serial 1/0 RGB Kit £ 7.30
BBC6 Bus. Expansion Kit £ 645

All kits are supplied with full fitting

ot Fast ex-stock
delivery by Securicor...

oL o Mons. . ACORNSOFT BOOKS FOR THE
yI1dwicC Yarrang ! o BEC MICAO
E, .‘yﬂﬂa”qu'lbb.lﬁ.« SEDO1  Creative Graphics
gs Dre 3 Graphs - Chams

ACORNSOFT
FOR THE 8BC

e Bk, . . we ring lof current delnneny or
SBEQY  Business Games : ‘::: Acomsoht products before oraernng

Forth

gEBE

BEC CONNECTORS s olEncadeton

BEC21 Printer Cable and Ampheng o e e P T
Plug (ot assembied]  £13.00 SHED1  Alosbrsil Manipulsiior BBC MICRO COMPONENTS

Yser PortConnector and e aes 4516 100NS

BBCIY Casastte Leod

BBCI2

”
B
&
A
o
»
=

Cresrve Graphcs £S5

Casseite £ 865 TALS 244

SEX0? Graphs & Charts 7415245
Cassene £ 865 -'-i.t .!_- 183
Desk Diary Inc Manua i has S35 M

= Lo B ) -T-T-%%]

SHLO? Lisp Casseite 14,85 DSSELS1 20N
SHLOT  Forh Cassstie £14.65 UPDT002
SBGOT  Philgsophers Duest i es B

SHGOT Sphinx Adventyre

o
Ly e - - T- 11"

B27H33k80888Bey

20 'Way Header
268 Way Heads:r
34 Way Header
40 Way Header
15 Way O St

& Way Din 3kt
& Way Din Shit

SBGO] Monaters
SBGO4 Snapper
SBG1S  Planetoid
S8G0E Arcade Actior

BBC ACCESSORIES SBGOS  Rocket Rwd

S8G1] Meleors

£ ¥ BE BEgg

-
L+
L
b
h
-
Z Yei
<
-

BECSE 1M BusConnecior

P P Py

BBC 45 _ovelicks par pairl
BEBCET Epram Programme & Arcsduang
{aademblodi EBG10 Chess

™o

N =

e

22

)

@

=

=

-
P i

-

5 o 3 6 O 08 8 B B
RERGRERRR

? ¥ \* -'I &
'f '?
&, BBC SOFTWARE IN ROM

Wordprocessor “View"

S8
&g

rom East Anglias
= leading supplier

MIDWICH COMPUTER COMPANY LIMITED

RICKINGHALL HOUSE . RICKINGHALL. SUFFOLK IP22 1HH

Com,. Deliy,
( F F ] Cﬁn?ff'“' oY Chy

Eq—vﬁe”sf{"'!ﬂﬁ.a rgeﬂ,
t. i
XS oy SOl £5.00

icks ; ;_Eafno 50

TELEPHONE (0379) DISS 898751
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Hp.nlul Features: Bill
the Worm, Bugs [mines
with legs]l. Mine

Spreaders. Action Muslc PROCESSOR

Fieplay Ex.plnits yn-'.lFr' ?EC TI;EIE pr.:mentlal to its Ilmit-&
\ : atures: Full push button - o y
Author: lan Andrew B et lon. o E 0 _ f
separate functions for
recording, mixing. editing and

i ATARI 400/800 sound effects etc. 4 channels, .

1 MAGIC WINDOW 5 octaves, 100,000 envelopes easily F
PEfnE charscteres O selected. Over 2000 note storage L &
Bx B grid. Save to tape. capacity. Heady made music files \‘:,
Load from tape. Freely included. —
merges character sets Author. Andy Williams
into existing programs. For model A or B
Hex & Dec. O/Ps PROTECTOR
Character manipulation: Features: Pods, monsters who kill on
Mirror: rotate, invert, contact, mine laying LIFO's, monsters
left. right. up. down. hoid, increase in size as game progresses,
wipe, cancel. - new pods every 1000 pts.,

Redefins whole hyperspgoe function. Full colour hi-res

character set. Also graphics, sound. Joystick control.

works in colour mode. For the model B with 18K 4+ Joystick.

Exce:!egt examples Author: Andy Graen

16K RAN WIZARD

lﬁfhﬂnf“&?mﬂ"fr The lands most beautiful maidens

; are being sacrificed by an evil King.
Can you be their saviour: fighting off
hordes of evil demons armed only
Bednd

with your wand and magical
powers. A most compulsive and
original game with hi-res mnl-::ur'
graphics and full sound.
Author: A. R. Buckl
For the model EWIth

MAGIC WINDOW

FOR THE ATARI

-]

MINED- DUT

FROM

GUIGKSILVA

&

CHARACTER GEN
WITH FULL JOYSTICK CONTROL

TN s WA

A o 1#1

- L T L]
"'\'..,n

e ¥ o Thas * S v Vi .
Plaasa send order to
Quicksilva Limited, ¥ .
Palmerston Park House, - I I I D I S I S S -

-
L2

13, Palmerston Road, A | \

Southampton. dceans E

BBC GAMES _ Please send me the gamaeas as ticked

Music Processor ... E1485[] Total cheque/F0O. enclosed verrsrmeenssinrenss SOISOLIES

Protector ... E798[] payable to Quicksilva Supplied on Cassetta

Wizard esas[]

DRAGON GAME o N e =R =
e =05

er‘lnd DLI'E . A e b Lbda - .I&.:!UT'HEE

ATARI 400/800 GAME =

Magic Window £8.95

WARNING: These programs are sold accord-
ing to QUICKSILVA Ltd's terms of trade and
conditions of sale. Copies ol which are
available on requesl.




SPECTRUM
SOFTWARE

TIME-GATE

40 Space/sume adventure
in fast moving graphics
48K

Auvuthor John Hollis

THE CHESS
PLAYER

Vith Speech and
parsonality <GBk
Author

Martin Wren-Hilton
METEOR STORM
vith speech and Hi Res
Graphics, 18K or 48K
Avithor Jahn Hollis

SPACE INTRUDERS
With mutants and Hi Res
Graphica. 168K or 48K
Author Jaohn Haollis
EASYSPEAK

Add speech or music to
your programs. dBK
Author John Haollis

MINED-OUT

viieh 29 levals of
minafiaid. A8BK

Suthor lan Andrew
SOFTWARE
FOR THE ZX81

WITH 16K RAM
Qs ASTEROIDS

vary gooo
addictive gamal
(C.&eVE)
_ Agchor John Hollis

SPECTRUM & Z2X81 GAMES

FROINM

QUICKSILVA

A WHOLE GALAXY OF ACTION
AT YOUR FINGERTIPS

NEW
SPECTR
FRENZY
Arcade action
Faatures: Full colour i
res graphics. sound, high
score table, hold feature
5 lavels of rabots, Ewl
Orwiiie the minalayar
exploding pods
prograssive difficulty
atcract mode
Author David Shaa

ASTHRO BLASTER
Arcade action
Features: Full attract
mode, S attack waves
15 levels of difficulty
rapd fire, mateor
storma, changng alens
plasma bolts, kiligr
bombs, fuill colour hi-res
graphics. full sound
Author. JJohn Edwards
16K or 4BK Spectrum

Y

DEl EA S ;
RELEASES FOR

|
l

T = V)

PIXEL GAMES
FOR THE ZX81
WITH 16K RAM

TRADER

A cmilogy of 18K
programs that comibine
to gl an epc AEK
graphic achvantura As o
galactc tradar oL [= T2
with soma vary hzarra
customears ndeaed
STOP PR
Trader novw avalable for
the Spectrum £9 95

becter than army othar
arcade game |I've seen
[(Sync.]

Author. Nick Lambert
Qs SCRAMBLE

amazing. fantasticl
(RCWL]
LAuthor. Dave Edwards
Qs INVADERS
Yoo just ke the real
chingl (C.&VE]
Author: Dave Edwards

MUNCHEES

Fasturas 1 to 4 Ghoats,
3 Munchees, Power pills
Author: & Laird
GALAXIANS &
GLOOPS

Features two types of
swooping Galaxan
Author:. T. Beckwith
CROAKA-CRAWLA
With Frogs. Lorries, Logs
Crocodiles Turtias
Flims A

Author
John
Fimid

IFTE LA & SFNEL: |

SOECTRLUINV

SUBSPACE
STRIKER/Z0OR
With your deadly antimat
torpadoes, you unleash
heavoo 1 the Federabibn's
Spacelangs
STARQUEST/
ENCOUNTER

vith the help of your
onboard computer you
seek a habitable planat
amidst the perils of deep
space

ZX81 GAMES
DCEAN TRADER
An adventure set in the
19th Century

You own and captain

B vessel, sail betwean 5
ports and deal in coal
and whisky. with storms
praces, sea mist and
vizaaois ndeoifc

=0 BLACK STAR
Arcade action
Faatures: Foat 30
graphics, fast scoring.
four types of target
Eght instrumant
disploys, warp drive
resurging aens, timea
it 17 leevais of
progressve difficulty
rgh score table

Avithor M. Sudwoarth
L2871 with 18K RAM
:J:L'L:I".'r‘:'!. E;q 1;'_
GLOOPER

Arcade action
Faaturas: Fast acton,
S dampera ncrease to B
on later phases, 3 lveas
plus bonus Invas, avar
incraasing speed. high
score, stall framea
featuras, spiral clear at
end of games, bonus
phase worth 5000 pts
high score sawve and
display

Author: P. Crane

ZXB1 with 18K RAM
RIONEER TRAIL

A weastern adventure
Faatures: 20 levals of
play “"Mind Game’ plus
shooting rifle speed uses
all keys and s meaasured
aganst the players
personal avaerage
responge This game s
nasad on histomcal datca
Auchor Marion Stubbs.
ZXB1 wath 18K RaM

Menu driven
prompts grean )
at all cmes b
Drastc commands =
— .29 Clear Text
are automatically
guestoned
Load/sawve
commands ... all
text juastfied, on f
screen as well as 8
princenr

Author: P, Baker
48K Spectrum

EDDIE A WORD N\
PROCESSOR - _

Fast m/c action, will drive
0S sound and character
boards. responsne
controls, high score
cables
Author
C. K. Tame
L XAH1 with
-1 18K RAM

’:! Author A. Ma an Quicksilva Limced
B 2Bl wath 1ﬁﬁr?:gm Palmuperstan Park House
IS Peirmerar oy HOa
E:‘Ei‘i‘-.'}: ELIEE:‘”.',_L,.«!—". Southamoton S01 1LL
Arcade action

Telephone [(O0703) 20168

O
i

g

=

-
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TORNADO

VvViC20 GAMES FROM

QUICKSILVA

£

TORMNADD: In the
midst of the Colony
WVivars ships are
attacking you from the
air you have three
types of ground base
to bomb. Features: Full
Colour, Hi-Bes Graphics,
Sound, Increasing
Speed, High Score,
Progressive Difficulty
Random Landscape,
Explosions. By Chartec
for the unexpanded
VIC20 + Jdoystick:.

HARVESTER &
BRAINSTORM

A cut-throat strategy
game to reap valuable
boosterspice around the
planet Delca. Hi-Res
Graphics and lots of fun
for two to four players.
For the unexpanded
VICZ20.

STARQUEST/
ENCOUNTER

A vovage of discovery
and adventure in the
cosmbos. With the help of
your onboard computenr
you seek a habitable
planet amidst the perils
of cleep space.
For the VICZ20
+ 18K RAM.

\V/ [ =@ E7 V=S
FROM

Skyhawk written by Chartec
for the VIC20 personal computer,

many more amazing games to come!

SKYHAWK: Features Multi-colour, Hi-res 3-D
Effect Graphics. Realistic Scrolling Landscape.
Aircraft Landing and Befueling, Radar and Aircraft
Status Displays, High Score Save, Full Sound
Effects, Varying Formations of Attacking Aircraft,
Extra Life at 3000 pts. Fuel Low WWarning,
Realistic Explosions. For the VIC204+ 3K or BK

QUICKSILVA

QUICKSILVA are proud to introduce

STARQUEST

expansion + Joystick.

VIC208 OR 16K
To crepte Lsar-cefinable characlers
fnyour own programd.

PIXEL

PIXEL POWER

A graphics workshop
packed with useful
features such as Create,
Amend, Save and View
Set.

For the VIC20 with B
or more added RAM.

SUBSPACE
STRIKER & Z0R

It comes from out of
nowheara and then
vanishes back into the
ether With your deadly
antimat torpedoes, you
unleash havoc in the
Federation's
Spacelanes.
For the
ViC20 +
18K X
RAM. 1 ey

-_’#

"---—‘ff Trader
[N

Please send your order to:
AUICKSILVA LIMITED,
FALMERSTOMN PARK. HOUSE,
1EFALMERSTON ROAD,
SOUTHAMPTOMN.

TEL: (0703) 20189.

MNAME

VIC20 16K GAME
Avoyage of Adventure and
Fius ENCOUNTER-IO Game

PIXEL

HARSTER

VIC20 UNEXPANDED
A Cut- w%msuw& Fun

PIXEL

TRADER

A trilogy of 16K
programs that combine
to give an epic 48K
graphic adventure. As a
galactic trader: you deal
with some very bizarre
customers indeed. Wil
you live to tell the tala?
Supplied in a box with
extansve iNnstruction
booklat.

For the VIC20 + 18K
RAM.

Tornado £5.85 [
& Skyhawk £7.95[]
£14.895 0
bspace Striker+ Zor £7.95 0
£7.95 [
g7.9s ]
e7.95 0

\ Starquest + Encounter
\ Pixel Power
Harwmastar + Brainstorm

/ PLEASE SEND ME THE GAMES
’ AS TICKED
Total cheque/P0. enclosed ______
Cheqgue payable to Quicksilva Limitaed.

SUPPLIED ON CASSETTE




PROGRAMS THAT LEAVE NOTHING TO

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




Computer Shops. Also by mail order from Software Express
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&& The 16k Oric —fighting the 16k Spectrum —is
£25 cheaper. I feels a good deal more
‘professional than the home-appeal Sinclair
Oric’s sound is extremely versatile, and well up
to the standard of the £300 or £400 BBC
microcomputer made by Acom. %)

WHICH MICRO?

h mu—_ﬁg

44 Oric will soon be selling a Modem
so that Prestel will become available
Owners will be able o accept telesoftware —

&4 The sound commands on the Oric 1

are, for a computer of this price, very
sophisticated. Three music channels. and one
noise channel, mean that you can program
some fairly complex sounds. 1Y

POPULAR COMPUTING WEEKLY

&4 Oric is everything you hoped it would be.
Alive with colour, and zapping with built-in sound
effects, the Oric looks like a match for any
machine now selling for less than £200%

!
\,_‘—_:: _',_.".._I il

&4 Oric was over twice as fast as the Spectrum
surprisingly perhaps the Oric. which inftially
seemed only faster when performing the
simplest of calculations, has come back to beat
the Spectrum by a small amount. As the
problems get more complex the Oric comes
into its own. One final point = in entering the
benchmark tests = the Oric was cenainly the
easiest to handle. %9

WHICH MICRO?

programs loaded straight down the phone line -

eventually electronic mail could come into the

home by the same route, and with the addition

of a tape recorder the Oric with its Modem
could becorne a telephone answerer and
message taker. 9%

YOUR COMPUTER

&éInstead of the Spectrum’s 28

lock-up single-character error repornts, _
the Oric has 18 self-explanatory messaqges.
If you actually want to do computing, rather

just exploring the world of off-the-shelf games

programme entertainment the Oric will be
better buy 3

WHICH MICRO?

k& One good feature of the Oric is an on-screen
rerminder in the top right hand comer to show
that you've engaged all-capitals mode. So much
better than the BB's variety of lights in the comer
ofthe keyboard. The Oric is sound, simple to get
along with and offers great expansion

pote :I"I'I‘t¢!| b

WHICH MICRO?2

than

a

YOUR COMPUTER

&6 This slope coupled with the design

of the keys makes the Oric an easy machine to
touch-type on. All keys have auto-repeat and
there are four keys dedicated specifically to
cursor control, Itis certainly easier to type on
than any of Sinclair’s offerings. 39

YOUR COMPUTER

&4 When compared to the stogginess of the
Spectrums keyboard this is cenainly an
improvernent. | can see any Orics failing
through bad assembly. If only the £2400 1BM
were so easy to use. 1

WHICH MICRO?

&i A good speaker and built-in noises get the |
Orics sound off to a good start. Typing Zap,
Ping, Shoot or Explode produces convincing |
arcade game noises which can easily be
incorporated into any program.¥?

YOUR COMPUTER

64 The modem is certainly unusual in

a machine of this price. Together with the other
peripherals, when finally available, it should
make for an attractive package for a small
business...surely a match for machines costing
much more 7?7

POPULAR COMPUTING WEEKLY

ﬂﬂlﬂ FR{}DUCTS [HTERHATICIHAL LTD CDWHRTH PARK, L D“\!D{}H FE‘CMD ﬁSCDT BERHE:

available from... WHSMITH @ DIXONS ® GREENS
LASKYS @ MICRO‘C’ ® MICRO PERIPHERALS
SPECTRUM @ COMPUTERS FOR ALL
And hundreds of independent dealers.
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match ORIC's quality and quest Torg
The ever growing range includes programsfor E :
In-home entertainment, so whether you want a total business sys
chair’ arcade excitement, choose ORIC - The new experiengg
Part of the growing selection includes:-
FOR HOME FOR BUSINESS
BACKGAMMON - CHESS ORIC PAY — ORICINV —
FLIGHT - ZODIAC — AIRLINE ORIC TYPER -AURE
DALLAS ORIC FORTH lag

Real computer software from

ORIC PRODUCTS INTERNATIONAL LTD, COWORTH PARK, LONDON ROAD. ASCOT, BERKS

JUST LAUNCHED ORIC products available from:-
ORIC TREK spaCE ADVENTURE GAME WHSMITH @ DIXONS ©® GREENS

You are in command of the Federation’s most powerful starship

the USS Enterprise. Armed with your phasers and photon MSKYS ® MICRO‘C’® MICRO
torpedoes, yvour task is to patrol the furthest reaches of the

Galaxy. protecting Federation space against the forces of PERIPHERALS . SPECTRUM
invading Klingons. Your ultimate mission is to rid the Galaxy COMPUTERS FOR ALL

entirely of the Klingon menace... before they destroy you
" i

Vour crew awsits you aboard the Enterprise Starfect Command | And hundreds of independent
wWiSNES YOU DO VOYaOE and \JO00 mUunuing dealersi



® Six levels of play

Queen’s Gambit etc. e Self play mode

éll’ : ”Mé:;;;r#eed able to consistently bea‘

Snrgon II and all other Spectrum chess programs !

e Plays a variety of openings e.g. French Defense, Sicilian Defense, Ruy Lopez,
@ Analyse mode

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.

16k ZX81 £4.95 48k Spectrum £4.95

e® BACKGAMMON ee

Play this iascmating game of skill and chance. High
resolution colour display with dice roll. Can be used by
expert players and also has documentation to enable
beginners to learn the game. 48k Spectrum £5.95

®® SPECTRUM BRIDGE TUTOR @@

—

Improve your Bridge with the Spectrum Bridge Tutor,
Uses the Acol bidding system including Blackwood and
Stagman conventions. Each of the 40 hands illustrates

a particular point(s) in the bidding and play. After

playing a hand you are given an explanation of the main
points of the bidding and play. The correct bid and play
must be made to progress but if you need assistance
there is a help feature.

Beginners (40 hands) £5.95
For 16k and 48k Spectrum aqyanced (40 hands) £5.95

e Enhanced end-game play e Recommended move option
@@ ORIGINAL SUPERCHESSee

e 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.

‘Multiwords’ 70 plus words, numbers

zero to million, plus, go, limit, right,

great etc..........48k Spectrum £6.95
‘Spacegames’ 80 plus words, numbers, red
alert, torpedoes, phasors, bearing

. 4Bk Spectrum £6.95

SOFTALK I

SOFTALK II:
southetc........

ee® BEEPER AMPLIFIER oo

Boost your Spectrum’s beeper. This neat amplifier, with
volume control, plugs directly into the Spectrum's EAR
or MIC socket using the tape lead. NO OTHER
CDNNECTIDNS NECESSAHY P-::-wered b‘,r a PF‘S

used with your Spectrum. £5.95 or only £4.95 when
purchased with a SOFTALK program. Please add 35p to
cover pap.

®® SPECTRUM FORTH @ @ -\

FORTH - 10 times faster than Basic, much easier thaw'“
machine code. If you want to discover the advantages
of Forth or are already converled, Spectrum FORTH is
the ideal package. The package is casselle based and
includes Spectrum Forth, a sample Forth program and
comprehensive user documentation, It has all Forth
structures and allows full use of the Spectrum's colour,
hi-res. graphics. Specify 16k or 48k when ordenng.
16k version, about 115 new words can be defined

16k Spectrum £9.95
48k version, about 1200 new words can be defined

48k Spectrum £9.95

Also available from:

Buffer Microshop - Streatham, London
Philip Capley - Ossett; West Yorks
Georges - Bristol

Screen Scene - Cheltenham

WH Smith - Computer Branches
ZEDXTRA - Kinsen, Bournemouth
Computers - Wigmore Street, London
Capital Cameras - Crawley

UK Prices include post & packing. Despatch within 48
hours (For orders outside UK add 80p for postage).
Send cheque or postal order to:

®0® ZX DRAUGHTS o @

With its 10 levels of play, ZX Draughts is the ideal game
for the beginner or expert player. At level D ZX

Draughts replies immediately, at level 4 it replies in
about 20 seconds and beats its own programmer, at
level 9 it replies in about 13 minutes but can you beat
it? Features choice of strategy and colour. Our machine
code program, using tree searching techniques can
analyse each position in depth making ZX Draughts a
formidable opponent. 48k Spectrum £6.95

CP SOFTWARE, Dept 2vc,17 Orchard Lane, Prestwood, Bucks. HP16 UNN

PROGRAMMERS - TOF RATES PAID FOR QUALITY SPECTRUM PROGRAMS
SEND YOUR MATERIAL FOR EVALUATION AND PROMPT REPLY




THE HMEN UHO IMNUENTED HME WERE

CLEVER ENOUGH TO MRKE ME THIMNK
IN “"FORTH® (IT‘S 1@ TIMES FARSTER
AND 4 TIMES HMORE COMPARCT THARN

g == hos T s e

YET THEY " RE DUHMB
ME FOR £859 .95l g

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

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

FORTH is just as easy 10 leam
as BASIC. Yet it's a faster, more J
compact and more structured S
language that educationalists
and professional programmers
alike prefer,
S0 the Jupiter Ace is the only micro

computer you can buy that is designed around Technical Information Cassette

FORTH Hardware Programs and data in compact dictionary format
Using it, there’s little fear of accidentally ZR0ABK ROM: 3K RAM may be saved, verified, loaded and merged. All

‘crashing’ programs halfway through and having Keyboard tape files are named. Running at 1500 baud

to start all over again (2 common fault with

2 i d . L " L ) - ; {1
BASIC). The Jupiter Ace's comprehensive eror 0 moving keys; auto repeat; Caps Lock Expansion Port

Contains D.C. power rails and full 280 Address,

checking sees to that Screen .
The Jupiter Ace hasa fullsze keyboard,  Memory mapped 32 col x 24 ne ficker-free data and control signals. Can connect extra
high resolution graphics, sound, floating point display upper and lower case asci characters MEMOrY perphents
anthmetic, a fast, reliable cassette interface, Graphi Editor
3K of RAM and a full 12 month warranty Hrahp '?’1 tion 256 x 192 pixel defin Allows complete editing and listing of compiled
You get all that for £89.95. Pius a mains r','g e RO LS G programs
adaptor, all the leads needed to connect most RN
cassette recorders and TV s, a software Sound Please send chegque/postal arder to
catalogue (35 cassettes available, scontobe 50),  Internal loudspeaker may be programmed for Jupiter Cantab, 22 Foxholiow, Bar Hill,
the Jupiter Ace manual and a free demonstration entire audio spectrum Cambnidge CB3 8EP

cassette of 5 programs

The Jupiter Ace manual is a complete : ~
introduction to perscnal computing and a up’ er
simple-to-follow course in FORTH, from first
principles to confident programming o
Plug-on 16K and 48K memory expansions
are also available, at very competitive prices
(There'll be a plug-on printer interface available
so0n, too.)
IUH take you no time at all to realise how Address
clever Richard and Steven were to design the 0020183
Jupiter Ace around FORTH. And even less time to
realise what a silly price £89.95 is to charge for it Available for immediate delivery. Allow 14 days for p. & p. UK. price only (export price on request)

R

Please send me Jupiter Ace microcomputers @ £8995(+ £3.95p. & p.)
Tick here if you require VAT receipt []

Mame
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YOUR LETTERS

SPECTRUM TV PROBLEM

any Spectrum owners have not been able to obtain a colour
display on certain colour televisions. They have a sharp
monochrome display at one position of the TV tuner and distorted
“colour display at another. My solution is as follows: First, remove
the five screws from underneath the casing and turn the computer
upright; then carefully lift the top part of the casing so that it is
-mst clear of the circuit board, Move it down over the rest of the
casing taking care not to tension the keyboard ribbon cable.
‘Between the ULA and PAL mmd:r—mmnnduummmmnl
pme“zﬂ you will find four adjustable screws. These are used to
‘tune the two separate outputs of the ULA which are related to the
gunl.enm of the display file and the colour attributes. Hex:, connect
‘the computer to the television as normal and create a colour
- for example
i, BORDER 1: PAPER 2: CLS
‘Note carefully the initial positions of the screws mentioned
prm.ously Using a screwdriver adjust the top three of these
_.a:@rews -until the colours appear on the display, startmg with the
resistor marked 2.2Kr. If after a period of time the colour
disappears then further adjustment is needed. The bottom screw
_mnyahohtndruswdlfnmwy If this procedure fails then
return the screws to their original positions. Finally, reassemble

'-lhe casing, turn over and replace screws.
These alterations are both simple and perfectly safe and should

put life into many a Spectrum display.
Mark Nolan, Malahide, Dublin.
MAZE CRAZE bout of frustration I listened to one

number of people seem 1o have
had a problem with Maze

published in the March edition of
Your Compurer The misunder-
standing probably lies in line 5008,
which reads

5008 LET dé="T<>v"

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

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

Coltn Carruthers,
Edinburgh.

THE CURE

built my ZX-81 from a Sinclair

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

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

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

28 YOUR COMPUTER, MAY 1983

of my favourite recordings and there
was a lot of background hash. At
first I accepted the poor signal/noise
ratio as the quality standard of the
recorder, But I became sure that the
recorder did a better job some
months ago. What if the computer
was upset by this hash? 1 rooted out
a capacitor substitution box and
connected between the Ear input
and earth of the recorder. The best
de-coupling value was found by a
marked reduction in the noise.

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

G Winterburn,
Lytham,
Lancashire.

SINCLAIR TRICKS

have found out three things
, which may prove useful to
Spectrum owners. The first is how
to break into programs, which upon
loading jump 10 some machine code.
Type in the following.

999 Merge " STOP

Load in the program, and when the
loading is completed, the computer
will display a Stop error code. You
now have access to the program. The
second, and most useful thing 1
found our, is how o disengage the
Break key.

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

lines are not accessible. This results
in a crash.

If at any time in the program you
do need 10 re-engage the Break key,
include a line which Pokes back to
two lines. The pokes are as follows:

POKE 23659.0 disengages
POKE 23659.2 re-engages
The third thing I found out is how to
print on the bottom two lines. The
function “Print # 1; “Hello"™ will
print hello on the bottom two lines.
This is best demonstrated by typing
in this short program.
10 Print # 1; CHR% (RND"127+33):
GOTO 10

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

D ¥ Whale,

Harlowm,

Essex.

BBC MONITOR

ichard Harris’s monitor
Rpmgram for the BBC Micro
published in March Your Computer
is excellent but happens to have one
mistake. The label
650 .back DEC &80
The monitor can be further
enhanced by printing the ASCII
values when listing an eight-by-eight
block and this is achieved by
changing the following lines.
40 daral = P$ -+ 965:data2 = P§ + 1120:
datad =P$ + 1275
50 mess=P$+1430:XYmess = P§ +
1645:pmess = P$ + 1680
B0 datad =P + 1685:sptab = P§ + 1755
:REM SET BASE ADDR OF DATA
These lines create the extra space
required for new code inserted to
print the ASCII values in block
print. Following addirions are
required to achieve this. Replace
lines 520 to 1110 with the following:
920 _block
930 LDA ¥ 8
940 STA B82

950 LDY #0
960 .cd LDX #8
970 STX &83
972 LDA &80
973 STAGBA
974 LDAES
975 STA BES
980 JSR newlini
90 JSR addmrpr
1000 .bc LDA (&80),Y
1010 JSR print
1020 LY #1
1030 JSR space
1040 INC &80
1050 BME ab
1060 INC 881
1070 .ab DEC &83
1080 BNE be
1081 LDX # 8:5TX GE3:LDY #2:
JSR space
1085 bf LDA (6:84],Y:CMP # &20:
BCC bw:CMP 4 B7E:BCC br
1086 .bw LDA # B2E
1090 .br JSR &FFEE
1097 INC 284
1092 BNE bh
1093 INC &85
1094 .bh DEC &83
1085 BNE bf
1096 DEC BEQ
1100 BNE cd
1110 JMP ff
Finally change lines 2430 1o 2440 to:
2430 .newlin:JSR &FFE7
2440 .newlin1:JSR BFFET:RTS
These changes will allow the user to
locate data areas casily and will also
help him to look more closely at the
BBC 0OS and Basic Roms. [ hope
other users find these changes of use.
Depak Laxman,
Godalning,
Surrew.

DEFENDING TIM

n response to A Jaques' letter —

March edition — Mr. Hartnell
was merely pointing out various
ideas which the reader may put to
good use.

Perhaps if Mr. Jaques had spent
many hours of his valuable time
writing programs he might under-
stand what piracy can do o a com-
pany: his attitude typifies the person
who simply wishes 1o have endless
hours of fun without giving those
who make it possible their just

NOSTALGIA AND PROGRESS

hank you for your timely words of wisdom intth.uchissﬁe

editorial in respect of the current low-price computer war.

I own a UK-101, and over several years have upgraded it to 32K
RAM, 16K ROM, a multi-dimension screen format including a
useful 32 x 64, 8912 PSG, a PIA, VIA etc, with the inclusion of
the Cegmon screen editor and machine-code monitor. [ was
beginning to develop an inferiority complex being restricted to
block graphics only. As a matter of interest I ran the speed
pmgmmmeﬂncmwmmicnndmplmmdy
surprised to achieve Load Array and Sort Array times of eight and
190 seconds respectively taking up 225 bytes of program space and
4041 bytes of variable space. The machine runs at 1Mhz which
can also be upgraded.

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

“ultimate” computer.
N L Smith, Stoke-on-Trent, Staffordshire.




reward. If Mr Jaques would look in
the March 1983 Response Frame he
would see there a letter written by
someone who had tried to break into
a program 1o copy it
[ regard Your Computer as the
most user-friendly magazine
available and quite simply the best at
helping the user in trouble. Perhaps
if Mr Jagues had experienced
loading and output problems and
suffered the frustration of it all then
he would understand how valuable a
service Your Computer is. 1 did not
find any points technically related 1o
a machine in Mr Jaques® letter.
Michael Gregory,
Crusisborough,
Cleveland,

BELGIAN VIC

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

The synchronising header, checks,
um, bytes and double storage are
three good error-checking
techniques used by Commodore to
make their tape system very reliable.

Manuel Allaert,
Osrend,
Belgium.

FAST GRAPHICS

, apologise 1o readers using the
machine-code routine described
in my aricle on [ast animated
graphics tor the Spectrum who have
found that it docs not work correctly
“Width” is pgreater than
16-bits. The culprt iz a missing
instruction LD (IX+9), 8 which
should come between the
instructions EX HL,DE and L4
DEC(IX + 8) in listing 3. If you have
your original version of the machine-
code routine “Animate™ on tape,
then you should obtain a corrected
version as follows: reset RAMtop 10
65159 — 48K — or 32389 — 16K —
with the appropriate clear command.
lL.oad your old
“Animate™
Enter and run this Basic program:
10 Let A = 65160 (32390 for 16K]
20 POKE A + 158 2
30 POKE A + 159,37
40 FORB = A+ 197 TO A + 204
50 READ C : POKEB, C
60 NEXT B
70 DATA 78, 235 221, 54,9, 8, 24, 211
B0 SAVE "ANIMATE" CODE A, 206
Robert Newman,
Oundle,
Peterborough.

when

version of

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

This is a clear statement of fact and nothing
which should astonish or outrage us. After all
British motorists have 1o pay more than the rest of
Europe for the same cars.

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

You remember being told and not believing that
the components inside a Spectrum could cost
Sinclair as little as £15 and you begin to wonder if
the £50 price cut after you bought your micro could
just as easily have been L75 or perhaps even £100.

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

EDITORIAL

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

As the market grows, production costs tumble
partly because the more integrated circuits the chip-
builders produce, the smaller the percentage of
faulty circuits — and that means increased yields
and lower unit costs. Of course you can come a
cropper if the original price is too high. The
excellent T1-99/4 was the first 16-bit colour home
micro and cost about £750 when it was introduced
in 1980. As other machines appeared, the TI-99/4's
price had to be dropped progressively to its current
level of £150 to remain competitive with the
newcomers. Some would argue that its original
price asked too much of the U.K. market and
damaged the micro’s prospects in the long run. A
£350 price tag for a machine of such a calibre in
1980 might have given the TI-99/4 a vast user and
software base in Britain.

Clearly there are concealed costs beyond the price
of components. Companies have to allow for
research and development, labour, production
overheads, packaging, distribution, marketing,
margins for retailers and even the expense of
maintaining the jammed switchboard of the
customer complaints department. But when you
add all that up, the gap berween costs and price can
still be very large. Perhaps that explains why so
many new companies are bravely rushing into
computing to fill the breach.

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 gd about it. Ideally, all articles should be
typed double-spaced on one side only of uniform sheets of paper. If listings can
be dumped directly from a printer — you can always use a friend'’s or user group’s
— this minimises the risk of error. In a perfect world a cassette would
accompany the article. That considerably speeds up the checking process. Not
only do you gét 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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Premier disc system
— a first for Dragon 32

NOW THERE IS a disc system for
the Dragon 32. Premier
Publications has incorporated a
Disc Operating System and disc
controller in a single cartridge
which plugs into the games
cartridge port.

The Disc Operating System
supplies a comprehensive set of
commands which appear to the
user as an extension of Basic. As
well as standard facilities for
creating and deleting files,
reading the directory, disc
formatting, renaming files, there
is also provision for opening up
to eight random and sequential
files simultaneously.

Two unusual features are the
Find and Config commands.
Find enables data files 1o be
searched for a string martch.
Config allows the user to
configure the system to run with

Millionth U.K.
micro sold

THE END OF APRIL marks a
milestone for home computing —
with the sale of the home
computer in Britain, There are
more ZX-8ls out there than
anything else followed by
Spectrums, Vic-20s, BBC
Micros, Dragons, TI-99/4s and a
dozen other computers.

BBC Music
Processor

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

Business Press

THE NAME of Your Computer’s
parent company has been
changed from IPC Business
Press Lid to Business Press
International Lid. This change
has been made to reflect the very
wide range of markets covered by
the 100 publications of the
company, and to identify its
prime position as the world
leader of business publishing.
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almost any type of floppy-disc
drive available. The number of
tracks, sides and sectors per track
on a disc can all be specified to
allow the system to support 3,
5.25 and 8 in. drives. In addition
the controller cartridge can cater
for up to four drives at a time, in
any combination.

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

NEWS.

~

This
cables, and a 40-rrack Canon disc
drive with a capacity of 100K.

includes the controller,

Premier Publications is at 208,
Croyden Road, Anerley, London

SE20 7YX.

Spectrum goes organic while
ZX-81 grows to one megabyte

THIS MONTH Basicare is
releasing an interface which will
enable Spectrum owners 10 use
most of the modules in the
company's Organic Micro
system which is now available for
the ZX-81.

These include a CMOS RAM
module backed by battery for
non-volatile program storage,
Toolkit, an interface to take up a
8K of urility programs stored in
EPROM or ROM, and a sound
synthesiser module. There is also
a general purpose interface
providing 24 input/output lines
and a Centronics interface 1o link
the ZX-81 or Spectrum to most
printers.

On the

ZX-81 the printer

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

The modules can be stacked on

Spectrum owners can now link their micro up to the £149 Tandy colour
printer. Softest is selling an interface package for £35. It includes the
necessary hardware 1ogether with cables and three programs which allow
user to access the Tandy printer commands. A high-level driver program
to make graph plotting easier is under development and will be available
for £6.00. Softest is at 10 Richmond Lane, Romsey, Hampshire, S05

8LA,

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

One feature that sadly will not
be available for the Spectrum is
the Minimap module. This en-
ables ZX-81 owners to access up
to one megabyte of RAM. Only
64K can be read at one time but
up to 16 pages of 64K can be
swiiched in and out using 2
single Poke instruction.

Analogue to digital, and digital
to analogue converters for both
the ZX-8] and Spectrum will
also be released. Future develop-
ments include a joystick con-
troller and a fast cassette loading
device.

The Personal module costs
£30.25 and the Minimap £35.95.
Prices for the other devices range
from £22.20 for Toolkit to
£76.25 for 64K RAM. Basicare
is at 12 Ricketr Street, London
SW6. Tel: 385 2135.



NEWS.

Ikon’s Hobbit for the BBC Micro runs rings
around conventional cassette storage

YOU'VE READ THE BOOK, you've
seen the film, now buy the
floppy tape drive. Hobbit is the
name of a new storage unit for
the BBC Micro which is faster
than cassette and cheaper than
disc storage. It reads and writes
at almost seven times the rate of
the standard casserte, and also
offers many of the housckeeping
facilities of a disc system.

Ikon Computer Products,
which makes the Hobbit is
supplying it with an EPROM
which contains the floppy tape
equivalent of a disc-operating
systern and takes care of such
tasks as locating a program on
tape and updating a directory.
All of the standard BBC file

schoolboy, has found a way to
improve the ZX-81's 64x44
pixel - resolution without using
any extra hardware. Until now
high resolution on the ZX-81
could only be obtained from
high-res graphics boards costing
over £50. Richard Taylor's
program, High Resolution,
comes on a cassette and gives a
resolution of 256 by 192.

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

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

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

The Hobbit has similarities to
Sinclair’s Microdrive but
whereas the Microdrive will use
a continuous loop of tape, tape
on the Hobbit can be moved
backwards and forwards. The
average access time is 20 seconds
with a maximum of 90 seconds.

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

Perhaps Ikon should have

considered calling the £155
Hobbit after another furry
animal — the rabbit in Magic

based at Kiln Lake, Laugharne,
Dyfed — which used to be the

Roundabout — because Ikon is | home of Dyan Thomas.

High resolution Sinclair tape
from self-taught schoolboy

RICHARD TAYLOR, a l4-year-old |
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doing what everyone else is
doing"', he explained and added
“I like 10 make a machine do
what it’s not designed for”. He
has now moved on to the
Spectrum and is working on a
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program to give the Spectrum a
genuine 36 colours.

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

Android Attack on the trail of
Dragon Donkey King

FLUSHED WITH the success of its
top-selling Dragon program

Remember the MPF Il — the £269 colour computer we scooped last
October? At the time our reviewer complained that it was a good machine
let down by a dreadful keyboard. Here it is with the £36 full-size keyboard,

joystick, £185 thermal printer and some software all of which are now

available all over the country from the Spectrum dealer chain.

Donkey King, Microdeal has
now released five new programs
for the Dragon. Android Arack
is based on the arcade game
Beserk, includes some limited
speech synthesis and routinely
announces intruder alert or
charges the player with
cowardice. Galactic Ambush and
Cosmic Zap are
versions of Galaxians and Space
Fortress. Program packs 4 and 5
each contain nine short
programs. These tapes are
available from Microdeal and
Dragon dealers for £8 each.

Microdeal's |

80K for £300
coming soon
LATE NEWS of an ¢ 'K home
micro about to be araounced by
one of the world’s biggest micro

makers. The machine will set
new standards in BBC Micro,

| Commodore 64 country and will

cost around £300. More derails
next month.

YOUR
S EUITER

Company Machine
lﬁmuﬂﬂﬂ Imagine
B Choplifter Creathve  Vic-20
Software

King
BMDragon  Sala Dragon
Trek
B Fight Psion Spectrum
B Flight Psion 2X81
Simulation
W Hobbit Meolbourne Spectrum
House
BKong/ Tony X8
Dracula  Barber
EMaons of Romik Vic-20
Jupiter
W Penetrator Melbourme Spectrum
House
EPlanet Microdeal Dragon
Invasion
BRocket  Acomsoft BBC
Radd

BSea War  Panda X8
‘MSynapse  Fon Aari

Apocalyipse
BESnapper Acomnsoft BBC
B Time Gate Quicksilva

H3D MNew ZxB1
Defender Generation

W Traax Liamasoft Vie-20
B Zaoon Datasoft  Atari
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LOAD AND GO WITH YOUR DRAGON

32 PROGRAMS FOR YOLUR DRAGON 32

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

L

AND MUCH MORE

128 pages £5.50

Dept A FREEPOST EM463 (No stamp required)

PHIPPS ASSOCIATES  ZE fion burt K17 ) e
Telephone 03727-21215. 24hr phone service.
Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £1.70) per item.
Access and Barclaycard accepted l:‘! }

NOWOTNIK PUZZLE KNIGHT’S QUEST

A full-blooded adn:ntun: for

For either the 16K Spectrum or
16K ZXE§1, this is an original

the 48K Spectrum using split-

challenge for anyone. The j| screen graphic  pictures and
screen becomes the playing a S-E['GHI text window. You
board for this addictive puzzle. must find Merlin's lost treasure,

Machine coded for smooth and
instant responses, it offers four
levels of difficulty. The com-
puter breaks and shuffles a
two-by-two coloured square -
have you the skill and mental
aplity to restore it? “Very
addictive”” - ZX Computing
Feb/March 1983

ZX SPECTRUM

battling elves, scorpions, dmg—
ons; rescue a princess from the
evil Wizard 0lFTriIi— it goeson
and on! Over 120 locations plus
a full English command line
scanner, machine coded for
fast recognition. Truly state-of-
the-art! Also available for the
16K ZX81.

ZX81

Knight’s Quest (48K) £5.95 Knight” Quest (16K) it £4.95
Nowotnik Puzzle (16K) £4.95 Nowotnik Puzzle & Other Diversions (16K) £5.00
ZX81 Adventure Tape (3 full 16K games) £5.00

PHIPPS ASSOCIATES

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

Prices include postage (outside Europe add £1.00) per item.
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A DAWN CROSS-COUNTRY DASH
from Littlehampton on the

Sussex coast 1o Your Computer’s '!
outskirts of

offices on the
London just failed to clinch first
prize in the £3,000 Castle of
Riddles competition for 34-year-
old company director Colin
Bignell. Only 20 minutes before
Colin Bignell's car drew up

ocutside the Yeur Compurer
headquarters, Peter Voke of
Aylesbury, Buckinghamshire

was safely delivering the winning
entry into the hands of editor
Toby Wolpe.

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

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

NEWS:

Acornsoft Castle of Riddles: the
knights errant receive rewards

From left: runner-up C P Bignell; Your Computer editor Toby Wolpe;
winner Peter Voke; Acomsoft's David Johnson-Davies; and in third

place P K Colbert

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

and ended early in the aftrnoon
of the same day.

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

Away from the cut and thrust

of the world of adventures,

Sy

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

REGISTERFD REFERRAL CENTRE
FOR THE BBC PROJECT
FOR

BEEBUG ™
BBEC MICRO

PRICE BREAK-THROUGH ON
EXTRA MEMORY FOR ZX81 !

The NEW EconoTech 16K BAM PACH

adds 16-times more memory to your ZX81 at a budget price!

{.:-RULJP' F'-DH THE BBEC MIC

Fully assembled, tested and

guaranteed - neat and compact. 16, 0008 EMBERLS AT D SRR A T BN SIONT
fits snugly to eliminate wobble. PROGUCT GUIGE SUPLEMENT — DEVOTED EXCLAGIVELY TO Toe BOCMICHO.
Compatable with ZX Printer. PLUS metmbers Gacturs s ik Sorbarl Rosaics FLUS. warts ot

Sofraars
Litwary — @ groweng rengs of sotveiire o Sround £350) pad catidfe 10 Magazioas a
voar. First s Apefl [ Reprnts of of aswes avaedable bo members,
Dwc! Jum levwn. Progrem Featwes Space Cory (Fnbdes typa girrel, Brasious Al
fporyatics panting peogrami, Mencue (meacuiously retrecel Doogre after Bad Loadng
-] B.ﬂﬂﬁlrrrh'-ilu | s Pach — B TR 1 COPTMRTT b, FRR R W O
T revlmw Soltawe W - ehong Woiedwss BEssk rhaes,
Joysichn, netace o Modsl A mw#1mmmhm<m”mlw
Ehg newoomer, phus § rew orop of b el

H

ONLY £19.95]

I I I Fabrussy lisue Program Featyses BELERMATE Finl you vy TRecasgh e raeeioem

um E‘+m ‘ m Beat Wﬂ':r]ﬂ 'm‘m;if Iﬂ1h. d H e .lu.; iz ME |:|-
i T b, & Aovsl dice gema o wtang of WINDY

hmrﬂm‘.lnﬂnm FIELD - & cration from Acormsolt, SPIROPLOT scresn doodier ardl & comnplete

Frrnory diidlay progrem noe user by Pha Maohune Code Sereen Dumps for the Epsan
and Gad cabia FMMMMUSIHGFHH} IOEAS OM ANSAATION (Enchuderg &
'-l:vhu:g ﬂmm'—hnmmum_ﬁw Survwy of Books an

Macra, ind 8 Roondup of Diae Syateen Hinm. PLUS -u-i-N-F HINTE. TIPS

B EoLOuN, MONTOA HORDHISE, WOHS TASLESS0n D ACaRnry
Full refund if not fully satisfied - simply return within ' '

G‘lef'ﬁ Hllm:ﬁ B OUR THIRD S?F'IW*I!E COMPE TTTHDN =
14 days of purchase. Ailow up to 28 days for delivery. g st e i S e et b gt o e
Fill in the coupon below and send with cheque or P.O.

vl PR dry Olwectt WMtrosaeich | D gore dr e DRI A Dy OF bl ol [ ood
Prwiters fod thee BB megro = Bawew of Epnon, Seloshe, Tandy arad Oleslt, W 1o 00
with the newe Opensting Sywem Chip, Dnc Formanes Program, pog hull Diac instrocsgn
W8, Newcomen articis on Teet and Graphscs Wi

FLUS How B0 g9l 8 now Opstating Sywiem ROM and 0 specal oeal om Wordwess
by ooty

SPECIAL ANNIVERSARY ISRUE THIS APRIL INCLUDES FREE BRC MICRD

TD: REFERENCE CARD. AND COMPLETT INDEX TD VOLUME 1
MEMBERS SOFTWARE LIBRARY «
EconoTech, 30 Brockenhurst Way, London SW16 4UD Offet mamoars & growing rhnge o softmar rom 0350 po cossans i
. Aol el ey | hape
Please send me .... 168K RAM Packs @ £19.95 each, (18 Mingbandar 1641, 4. mage £ (2K 5. Cylon Amack 12K, & A Trcker
)
plus £1.50 post and packing. Unilitben: |, Disassembler (16K), Redeline (100 Misd Teas B4 (2K)
Applestiona: |. Seperplon (BIK). 2. M fide (1 ZX)
1%y deirowint 10 mEmten 08 the fartllih! wosdewiid widd péoctuing paciagt — Thii
represesdy & vl of over £5 00 STOP PRESE
Name .............. P PP BARRLG S s ACORN the mew 1.2 DPFERATING
SYSTIM ROM. BEEBUG members sre offersd the ROM a1 sround hall prics
Ses BEEAUG Feb fssus for detadis, ¥Cs
.......................................... SRS Send 1. (L or Sampla Maka chagus 1o [ £
Address Send £1.00 & SAE for 5 BEEBUG

and send to
BEEBUG Dapt 4

374 Wandsworth Rd

Landan SWE ATE
Editorial Matarkal ta PO Box 50,
St Albans, Herts, AL1 1AR

Memborship: UK 5.40 for six months
9.90 for ona year
Owvoerseas one yaar only;

......... P P T ]

Eurapa [16.00 Middls East £19.00
Americas B Africa £22. 000
Other Countries £23.00
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008 MICRO
Modet £325.00
Maodel A (32K) £349.00
Model B £399.00 @
Memory Upgrade £25.00
Full Upgrade £76.00 @
Joysticks (pair) £13.00
Singla Disk Drive £265.00
Disk Interface {fitted) £119.00 @
14 inch Colour Monitor £309.00
20 inch Colour Monitor E343.85
ACORNSOFT PROGRAMS (phone for availability) @
ACORN ATOM
Single Disk Drive (incl. FREE buter kit) £343.85 @
ATOMCALCROM £39.10
WORK PROCESSOR ROM £29.90
FLOATING POINT ROM £23.00
ROM Solector Board £22.40 @
BECBASIC Board £49.96
Programmer's TOOLBOX E20.10 a
SUPERTOOLBOX E16.60
M/CCODEMONITOR/DISASSEMBLER E£16.60
PRINTERS G
EPSONMXBNETII FI99 00
EPSONMXBOTIN £349.00
STARDPB4B0 £279.00 g
SEIKOSHA GP 1004 £229.00
Printer Leads {BBC/ATOM/DRAGON) £15.60
*SPACIOUS SHOWROOM B00Ks _ i ‘m
Assembly Language Programming for the BEC Micro s —
UPEN M ON' tu SAT BBC Mlt;b—r;gilnit M:Ehlnn Cnl;?n £7.95
*FRIENDLY AND HELPFUL STAFF :ac McroRevesied i £7.98
asic Programming on the el ] i
*EXPEHT ASS[STANCE Lgl:"murEEB{:M.crE.TcachYuumFm-gram £6.45
ALWAYS ON HAND NEC ‘30 Hour BASIC £5.95
Proctical Programs for the BBC Micro and Acorn Atom £5.95
*GOOD RANGE DF CO MPUTEH BOO KS thnngmt:?_a.ntm‘wﬂh your Aoorn Atom EE.-‘E
*AFTER SALES TECHNICAL 39 Tested Programs for the Acorn Atom £6.45
BACK-UP and SUPPORT Pl g @
The Colourful ) @
: A RER

g

DRAGON

I THE FAMILY COMPUTER TO FIRE
i

YOUR IMAGINATION
KEY FEATURES
**32K RAM as Standard, Expandable to 64K §

**Display: iy
9 colours available.
5 different resolutions from 16 x 32
to 266 x 192.
**Extended MICROSOFT Colour Basic
as Standard.
Advanced graphics commands.
Advanced Sound
Full Editing—insert, delete, amend.
**Professional Typewriter Keyboard

**FREE 160 page ‘BASIC’ training manual.
**Connections for Joysticks, Printer,
Cartridges and Cassette.

Dragon Selection 1
Dragon Selection 2
Quest

CARTRIDGES

Chess Berserk b :
A bl raphic Animator
Ghost Attack stroblast Compitivoloa

/ reas o ] Meteoroids Coliven lelamd
NFERELA LA GG

ony £184-00V5

: L33 Starship Chameieon
MICRO POWER LTD, | Carriage FREE on iRy NOW only / Cave Hunter DGO SAMEAT)

Dept.YC 5 cash/cheque Dragon Mountain

&8a REGENT STREET. } orders over £100

CHAPEL ALLERTON. - .
LEEDS LS7 4PE Al pricos inclusive of VAT,

Tol; (0532) 683186
34
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COMPUTER CLUB

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

BIRMINGHAM CALLING

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

FOR A SMALL club the West Midlands
Computer Group is remarkably productive. It
puts out a monthly magazine, Databus, has its
own |5-minute slot once a week on Radio
West Midlands, and also produces its own
software. Databus packs into 10 pages a useful
mixture of news, articles, programs, pro-
gramming and software reviews — all contri-
buted by club members.

The driving force behind the club is David |

Thomson who founded it last August. He
teaches art a local school and was imitally
concerned to provide a forum for the com-
puting interests of pupils once they had lefi
school. He was assisted by three of his ex-
pupils in setting up the club.

The three in question are all talented pro-
grammers and are considering marketing their
software. With the presemt boom in com-
mercial software sales no doubt 1t will not be
long before they are rubbing shoulders with
the Bug-Bytes and Quicksilvas of the business.
Your Computer — ever quick to spot new
talent — can boast that we gave one of them,
David Griffin, his [irst break when we

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

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

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

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

Local society news

Basildon buffs

THERE is now a microcomputer club for the
Basildon area. It meets fortnightly on a
Tuesday evening at Healey Management
Services, The Hemmels, Laindon, Essex. You
can telephone Roger Sims on Wickford 63032
after 6.30pm.

Thurnscoe micros

AROQUND T0 people attended the first meeting
of the Thurnscoe and District Microclub in
March. Not all were owners but a straw poll
revealed interests in a wide range of machines,
from the Spectrum and the Dragon to the Pet
and Nascom III. Meetings are held every
Wednesday evening at Thurnscoe Compre-
hensive School, Clayton Lane, Thurnscoe,
South Yorkshire. For further information
contact Peter Davis on 0709-893880,

Liverpool users

SINCLAIR owners in Liverpool can attend
meetings of the ZX Users Club every
Wednesday evening at the ZX Computer
Cenire, 17 Sweeting Street, off Castle Streer,
Liverpool 2. Anyone is welcome whether they
have software or hardware problems, an
inrerest in programs and games, or just a
general interest. More details can be obtained
from Keith Archer on 051-260-4950.

Enfield brigade

ENFIELD Computer Club caters for the novice
and expert alike. Meetings are held on the first
and third Monday of each month at Brigadier
Youth Centre, Brigadier Hill, Enfield,
Middlesex. The annual membership fee is £2
and a further 25 pence is charged ar each
meeting.

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

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

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

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

As can be seen, within an informal frame-
work, the West Midland Computer Group's
activities are varied and enterprising. The club
meets once a month in the Victorian splendour
of a room at Birmingham’s Central Hall. For
more details you can contact David Thomson
on Bromsgrove 32242,

Members of all ages cracking an
adventure game.
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Hewson Consultants

We proudly announce our 1983 range of

SPECTRUM SOFTWARE

40 BEST MACHINE CODE ROUTINES
FORTHE ZX SPECTRUM £5.95

By Andrew Hewson and John Hardman

Section A: Three chapters explaining whatyou
nead to know about £Z80 machine code on the

20 BEST PROGRAMS FOR
THEZX SPECTRUM £5.95

By Andrew Hewson

Program titles include:
Machine Code Editor—Write, modify. extend

Spectrum.

® Howtoload and save machine code.

@ How tousethe system variables,

® How program lines are stored.

@ How to usethe stack, the display, the
attribute files.

Section B: 40 routines including,
character.

search.

@ Rotate character, invert character—
horizontally and vertically.

@ Line renumber—including GOSUBs,
GOTOs, RBUN etc.

BACKGAMMON 16k
£5.95

8 Levels of play from novice to expert.
Full colour display of tables and dice.

Gamble on asingle game or a series,

double or guits. All the features of

the ancient game.

EOUMNTWIEE AF Tul WELF

COUNTRIES
OF THEWORLD

£5.95

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

16K version displays a world map,

BELTEE ARCT DEFEM

PLUS : Two complete world map
scraen displays for you to include in  shows the position of each country and
YOUF OWN programs.

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,

@® Scroll-up, down, side to side by pixel or by

@ Search and replace, token swap, string

and load machine code using this all-basic
program. No need to use an Assembler when
you have this program.

Index File— Learn about fixed length records,
save numeric and string information, add to,
sort, modify, delete and printyour records.,
Ideal as a computer based filing system.
Duckshoot— Learn how to manipulate the
attributes file andhave fun at the same time.
Graphix - Construct up to 210 graphics
characters with the full on-screen editing
facilities, enhance and maodify them and recall
themn later to build a detailed display to save on
cassetle,

Plus: FOOTBALL, DIGITISER. DIARY and many

NIGHTFLITE '
16 and 48K £5.95

MNIGHTFLITE puts you atthe controls of
alight aircraft flying at night. You can: &
Climb, descend, take off,

Land, bank left or right,

Navigate between beacons,
Raisa/lower the flaps,

Raisefllower the undercarriage,

Adjust engine rpm,

Raisallowar the nose varying amounts.
Runway lights appear on approach.

5 modes including Autopilot.

Wiritten by a qualified light aircraft pilot.

SEEECVADEHS £4.95
1

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

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

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

MAZECHASE £ 4.95
16 and 48K

4 or BMazes, Highest score to date,

4 independent guardians, 3 lives,

Full colour, Fast machine code action,
magic strawberries, eat lemons

to score more, real time scoring.

-
-

Fly your own aircraft. i ORDER FORM ﬂ.,‘:‘i‘l;',‘.‘&"a“:.ﬂff;’if"“‘““ -
Instruments and readouts | :
AfH, ALT, HDG, FL, GR, VOR, Quantity Praduct Cost
VSI, WIND, DME, ADF,and ILS |
sae "MIGHTFLITE™, Essentially
the same as "MIGHTFLITE™ but !
without the Hi Res Graphics. i -
PUCKMAN 16K .
Name Total
{2 A B 'I_] { Block Capetals Ploase)
£5.95 | Address Signed
3 Mazes.

Highest score to date.
4 Independent guardians. |
Magic strawberries.

Real time scoring.
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| My Access/Barclaycard No. is

; Post to: HEWSON CONSULTANTS, 60A St Mary’s Street, Wallingford, Oxon OX10 0EL.
| Tel (0491) 36307,



bring you “EA“IH“

Forthe Air Traffic

160r48K
ZXspectrum Control

from holding stacks to runway — smaoathly,

NK L
o

AIRCRA

AET

salely and expeditiouwly.

YOUR INSTRUMENTS: Radar screen
showing aircraft call signs, blips and trails,

Four yteck display: giving altitude, heading,
speed and size,

SEVEN levels of play including a
demonstration mode,

Chomae an EASY mode to begin with —
landing light aircraft any way you can,

Progress 1o more TRICKY situations —
mixed aircraft, restricted sirspace, minimum
saparation, outbound traffic.

The ULTIMATE CHALLENGE —
emangancies, unknown sircraft, redio failures

loss of & runway, imtrument failure . . .

£139

----------‘

Plase rushme .. ... .. .. copy/copies '
of HEATHROW A.T.C. I
| enclose remittance of . . . . . . l
{cheques/POs  payable to  Hewson .
Congultants).
Please debit my Access/Barclay sccount l
P L e a T e = I
Signed ... B
Name (block capitals). . . . . o |
Address - I
.......................... I
N o i o D O o 1 S S
|

Send today to: Hewson Consultants,
60s, St Marys Strest, Wallingford,
Omon. OX10 0EL.
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‘What does the term
memory-mapped mean? |
have seen it used to
describe screen displays on
computers.’

YOU CAN THINK of the computer’s memory as
being composed of a series of boxes. Each box
is a memory location and can hold a number
between 0 and 255. One area of memory —
usually either 8K or 16K — is ser aside for the
computer's read-only memory” — ROM —
which contains the system that allows the
computer to interact with yvou, do calculations,
put things on the TV screen, and so on. This
area can only be read from, so it is rather like a
jar with a lid on because you can see what is
inside, by Peeking, but you cannot put new

information in — that is called Poking.

One further area is reserved for the
information which is displayed on the screen,
and it is this area that you refer to in your
question. The locations in this case are in
“*random access memory”’ — RAM — and this
means that information can be read from and
written to them. So you can both put new
information in these locations — which
amounts to putting new information on the
screen — and see what is there. The
computer's electronics translate the numbers
in these locations into what will appear on the
TV screen.

Now, there are two ways in which this can
be done, If you have a ZX-8l, for instance,
you will find that the screen RAM — often
called the Display File — contains the Codes
of the characters which are to be put on the
screen. It does not hold information about
each and every dot — or pixel — on the screen.

This may be called a character-mapped
screen. Before printing a character the
computer needs to consult a section of ROM
known as the character generator, which stores
the dot patterns for each character.

On the other hand, owners of machines such

| could

Amstrong numbers are numbers that are
‘equal to the sum of the cubes of their
digits. For example, 371 is an Amstrong
number since 371 = 3 + 78 + 138
Write a program to output all the
Armstrong numbers between 1 and
5000 :

We were a month early in picking the
winner of March’s competition in April.
Future First Byte competitions will be
Madmmnﬂumﬂuvmutm
closing date for entries is the last
‘working day of the month in which the
competition appears.
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FIRST BYTES

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

CIUESTIONS

What is a memory map?

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

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

The number stored in the first location in
the screen RAM usually determines what will
appear in the top left-hand corner of the
screen, the second location relates 1o the
second position on the screen, and so on. In
some cases the screen may be somewhat more
complicated than this — as owners of the
Spectrum may have discovered.

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

KEYIN

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

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

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

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

Tim Langdelf

BEATIN
PUT A RE

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

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

This is very useful if it merely tells you what

N

around Inkey$ which is only left when a key is
pressed:

10 AS =INKEY$

20 IF A$=""" THEN 10
Note that Inkey$ always gives you a String
variable, and that the sign for an empty string
is double quotes and a full stop.

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

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

40 POSITION =POSITION + {(A=8)-(A=29])

Keith and Steven Brain
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Lynx winner, Dave Bull giving his two-year-old
son early keyboard experience. Competition
datails on page 183.

HE BUGS

FIRST BYTES

Relational and logical operators may sound awesome,
but a computer would be lost without them. Here we
explain them as simply as possible.

AL ABOUT
OPERAIORS

A COMPUTER cAN only tell the difference
between off and on. Sitting on the fence is not
possible. It is therefore totally logical in the
way it makes decisions, although of course it
can only decide between options which you
have decided to include in your program. All
decisions are based on testing whether a
particular condition — or test — is True or

STATEMENT INIT

each bit of the program is doing. For instance:

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

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

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

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

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

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

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

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

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

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

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

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

To help me keep track of lines I might want
to get rid of, I give them odd line numbers.
Usually I use only even line numbers, and go
up in increments of ten. So if | see a line 51 in
my listing I am automatically suspicious about
it once I have finished testing a program.

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

False. Many decisions can be made using only
the simple relational operators:

= equal to

> greater than

< less than

<> not equal to

>=  greater than or equal to
<= less than or equal 10

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

“FIRST * = "FIRST"

then the answer will be no, and similarly
“BYTES" is not the same as “bytes"”. The last
two relations are not absolutely necessary,
particularly when dealing with numbers, as it
is often as easy to write a program which does
not need them.

WIFA>= B.......

is equivalent to:

| 10 IFA>AB-1 .ins

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

The first logical operator, And, should be
easy encugh to understand,

IF test 1 AND test 2 TRUE then whole test
TRUE

If both test 1 and test 2 are true then whole
test is true but if either test 1 or test 2 is false
the whole test is false:

10 IF TEMP = 0 AND DAY
STAY IN BED

and Or is not too bad either,

IF test 1 OR test 2 TRUE then whole test
TRUE

that is, if either test 1 or test 2 is true the whole
test is true:

10 IF MONEY = 0 OR SHOP = SHUT
THEN HARD LUCK

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

IF NOT test 1 FALSE then whole test
TRUE

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

10 IF NOT (DAY =PAYDAY) THEN NO
MONEY

= 7 THEN

Keith and Steven Brain
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NEW SPECTRUM AND
ZX81 SOFTWARE

“WINGED AVENGER"
Fast and turious. SPECTRUM versson has SOUMND and USER GRAPHICS. T LEVELS,
3 WAVES, MOTHER SHIP, HIGH SCORE, RE-FUELLING. RAPID FIRE, SMART
BOMBS and LASER SHIELD. PCW "OMNE OF THE BEST SINCLAIR GAMES YET™
Onity £4.50. All SPFECTRUM =+ 16K ZX81

“SPECTRUM SCRAMBLE"
MORE MCODE ARCADE ACTION. "SO GOOD THE REVIEWERS DIDN'T REACH
THE FINAL STAGE™ (NOT BAD EHI). NO LESS THAN 8 DIRECTIONAL KEYS for a

SMOOTH MOVE. Full ARCADE lealures including, LASERS, BOMBS, INSTANT
RESPONSE, CONTINUOUS SCORING, ROCKETS, SOUND, FUEL DUMPS, RED
METEORS, DEFENDER CRAFT and HIGH SCORE. Boware CONDITION RED. With
thia one you MOVE, FIRE and BOMB AT THE SAME TIME. RELEASE PRICE of
£4.95 16K or 48K SPECTRUM.

“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 afl thal. Up lo SIX PLAYERS can compele wilth the MICRO doing all the
WORK. Acts as DICE THROWER, BOARD, RENT COLLECTOR, UMPIRE, BAMNK,
AULE BOOK, ACCOUNTANT and PROPERTY RECORD, SUPER GRAPHICS by
Gary Kennedy [ihanks mate]. GAME SAVE with winner so far repon. COMPLETE with
INSTRUCTION BOOKLET. The ULTIMATE in FAMILY GAMES. Dont MONOPOLISE
YOUR MICRD. AMAZE all your inends and lamily. (Can you see your GRANNY on a
MICROT) OMNLY £6.95 16K X8 VEASION ALSO £5 85

“BASE INVADERS"
The OMLY ARCADE GAME EvedroUDY SHOULD HAVE. The SCREENS the
sama, THE INVADERS are the same, BUT you gel a SHIELD and & CHOICE of
THREE SPEEDS, (O.K.. FAST or INCREDIBLE). GOOD SOUND, & HARD GAME,
and GREAT GRAPHICS, COMPLETE your software cobection for just £4.50, 16K and
48K SPECTRUM ony

“AUDIO SONICS"

WINNER of WLZZ KID 82, For tha SPECTRUM, A 5. writos sound aflects lor yous own
prograrms. 26 PRE-SELECTED SOUND EFFECTS include TELEPHONE, POLICE
SIREN, FROG, SPACE EFFECTS and OUTBOARD MOTOR. GO into MODIFY and
YOu Bre prosanted with & display ol SLIDER CONTROLS to adjust PITCH, RISE, FALL,
BRISKNESS, DECEL. ACCELL. TOME, REPEAT RATE. STUTTER and DELAY
ADJUST the SLIDERS then INSTANTLY hear the SOUND CREATED. Call “THE
SOUND ONE” and a program bne will appesr that is ready for wnseron nto your own
programs. Hours of EXPLORATION. YOU WILL BE AMAZED what BEEP can DO. We
are proud 1o offer this st ©4 89, 16K or 48K SPECTRUM.

"SPECTRUM RENUMBER DELETE"
Al WCODE REMUMBERS ALL NOT PART. “YOU WONT BUY A BETTER"
REMUMBER PROGRAM FOR THE SPECTRUM™ JUST 600 BYTES. A1 £4.95. ALSO
ZXBY VERSION.

“HIGH NOON"
Whan YOU VE SAVED the GALAXY, SCRAMBLED or whatewor olss you 00 on your
MICRO, what about 8 GUNFIGHT? Py the SPECTRUM or YOUR PALS. THREE-
LEVELS. FULL FEATURES. CACTI, COFFINS, WAGDNS, RAPID or SINGLE
SHOTS. SUPERB GRAPHICS. GOOD SOUND including DEATH MARCH. ESCAP.
ISM on TAPE for JUST £4.50

“"DISPLAY"

Takes over whan BIN and the DEMO tape lef off. How would you like 273 difierent uger
debned GAAPHICS on a 18K SPECTAUM or a GRAMD 336 lor a 48K Al of these can
b displayed on the screen a1 the SAME TIME. UDGs are stored as PAGES ang any
TWD PAGES may be exchanged in memory. FILES can be LOADED FROM o
SAVED TO TAPE. LOAD into any page locaton, TURN a UDG % turn, Y i, FLIP a
SHAPE over, REVERSE a SHAPE, EXPAND Y ol a CHARACTER o a full
characier, UP, DOWN, LEFT or RIGHT by ona PIXEL. 5 SHAPE FILES are inchudad on
TAPE. INCLUDING a 64 CHARACTERS per LINE DISPLAY. COMPLETE with DEMO
PROGRAM 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
complate with GARRY'S "CHUNKY LOOK" character set. All cheating and ermors
rejected by your electronic wnpire. Update your games cupboard for £5.50. 48K ONLY.

“MATCALC"
For BUSINESS and PROFESSIONAL uss [daal lor WHAT IF stuations, CASH FLOW
FOREC STS5 and analysing RELATED figures. 64 characier chaplay option. FORMLU-
LA may be MATHEMATICAL or LOGICAL MENU of FUNCTIONS. SAVE and LOAD
DATA to TAPE. FULL mstructions mciuded. LITERALLY HUNDREDS of USES. BOTH
48K and 16K SPECTRUM PROGRAMS on ONE TAPE. JUST £7.00. EXCELLENT
VALUE

“PROGRAMMERS DREAM™
A SPECTRUM TOOLKIT, Position indepandent and just 1450 BYTES. Facimas
RENUMBER knes or blocks any incrgment or start, BLOCK OR LINE MOVE including’
& RENUMBER nio place f requered. BLOCK OR LINE ERASE. CHANGE SELECTED,
STRINGS (MAMES OR CONTENTS). DUMP vanable names and values (usabie in a
wop). DISPLAY PROGRAM or PROGRAM plus VARIABLE SIZE. INSTANT and
CLEAN. JUST £5.95 wth axphcil instiuctions

WORK FORCE

140 WILSDEN AVENUE, LUTON, BEDS, ENGLAND
ALSO AVAILABLE AT BUFFER, MICROWARE AND SOFTWARE SUPERMARKET.
REM WORK FORCE WORKS HARDER.
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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 wath
communications signals presented both visually and in morse
code

Features wvarnable difficulty levels, full control of squadron

movements, randomly selected targets and bomber routes for
each game, intelligence reports, refuelling etc

A tense game of strategy for one player

48K Strategic
Wargame

only £5.95
(inc. p&p)

[:JEST

[:IRITISH

[(HJOMPUTER

In stoc
NOW!

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

-+ Wordwise Word Processer (needs 1.0 System)]
+ Software — Acorn, Bugbyte, Computer Concapts (Logo 2)
+ Joysticks for the BBC + 100K Single Disk Drives
-+ Torch 800K Twin Disk Drives with CPN
{Equivalent o CPM")

" Ruy Fademak of Deplal Regearchn

Forthe BBC: VIC-20 Clearance:
Screen Layout Pad, | Arfon Expand Unit £85
SPEc l Al_ glow hc-n Il'lal:i I?'ad ;‘N VIC Games Cartridges:
m n Mission Impossible £20
OFFEHS K;‘:rwitn ring um?:l-er Rat Race £18
Whilst stocks lagt| ez rind prica 1150 Road Race E18
DUR PRICE DNLY Mole Attack £186
£12.50 Incl VAT A prices nclode VAT

PLUS compulters, paripherals, printers, l-ol'lw-. games, books and much, much
more from leading makers st low prices - always svallable from your local stockists

TWICKENHAM o

COMPUTER CENTRE LTD 4o

12 Heath R Twickesham Middx TW1 4BW |01-892 7886/01-881 1612




TELEWRITER

the DRAGON 32 Word Processor

TELEWRITER

Telewriter 1s the powerful word processor
designed specifically for the DRAGON 32
Computer. It ¢can handle almost any serious
writing job and is extremely easy to use. It
has all the advanced features vou negd 10
create, edit, store, format and print any
kind of text. With Telewriter you can
quickly produce perfect, finished copy for
letiers, reports, lerm papers, articles,
technical documentation, stories, novels,
screenplavs, newslerters. It is also a flexible
and efficient way (o take notes or organize
ideas and plans.

61 x 24 DISPLAY

The DRAGON 32 is an incrediblv powerful
and versatile computer, but for text editing
it has some major drawbacks. The small 32
character bv 16 line screen format shows
vou too little of the text and, combined with
its lack of lower case letters, bears little
resemblance to the way text reallv 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, Arari or TRS-80 Model [11.
That’s more than double the DRAGON 32's
standard display.

FULL SCREEN EDITOR

The Telewriter editor is designed lor
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 vou type is inserted
into the text at the cursor, on the screen.
What you see on the screen is always the
current state of yvour text. You can move
guickly through the text with one key cursor
movement in all 4 directions, or press the
shift key simultaneously for fast, auto-
repeat. 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 guickly up or down. When vou
type past the end of the line, the wordwrap
feature moves vou cleanly to 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
L - — R e A i O S — - =
v« o trnely @ state of the art word
r.l‘.F'le.'{"'l.'rUF & f!{il’\fﬂﬂ{h"k’ F‘” I'!'I'Fll' rl-‘\lf'?{":'f
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
A e e e ———————— T
key, tells vou how much space vou have lefi
in memory, and warns you when the buffer
15 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 vou 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 anvwhere in the
text or pause at the bottom of the page.

You can print all or any part of the text
buffer, abort the prninting at any pont, and
there is a “ Typewriter”" feature which allows
vou to type straight to your printer. Because
Telewriter lets vou output numeric control
codes directly (either from the menu or
during printing), it works with any printer
(Tandy, Seikosha, MX-80, Okidaia, NEC
8023, C. Itoh 8510, Centronics, GE
Terminet, Smith Corona TP-1, etc.).
There's even a special driver for the Epson
MX-80 thar 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 1o keep retyping a load
command when you are lost in your tape.
The Verify command checks vour cassetie
save 10 make sure thev're good. You can
save all or any part of the text buffer to
cassette and vou ¢can append pre-existing
files from those you have in the buffer
already.

ASCIl 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. [t means vou 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 SJE-
24 HOUR ORDERLINE 0726 67676,

g2l 6|

r SEND FOR OUR FREE §
SOFTWARE LISTS FOR

I prAGON 32 & TANDY |

IRANGE OF COMPUTERS.I

| PLEASE STATE WHICH |
COMPUTER YOU OWN ¢

Name
Address I
A i
i E
j i
I Make / type of computer I
§

LPIaasa include a 1st Class Stamp
I I I IEE -

. w . ORE u} the best programs for the C rJ!nr

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

Apple Il is a trademark of Apple Computer, Inc.: Atarl Is a trademark ol Alarl, Inc.: TRS-B0 is a trademark of Tandy Corp.: MX-80 is a trademark of Epson America, Inc

DRAGOMN 32 is a trademark of Dragon Data Ltd.
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IT 1S NOT easy to review software for the
ZX-81 without using the weary old disclaimer
“Given the limitations of the machine . ..",
and I am not going to try. These limitations,
as every owner must be well aware, are the
primitive graphics and the absence of sound or
colour. The limitations, of course, are far out-
weighed by the advantages; at about £50 the
ZX-8] made home computing available to
practically anyone who wanted it. Afrer all,
£50 is only 50 packets of cigareites, or for
yvounger readers about 350 Mars Bars.

To preduce a version of Scramble, then, for
the ZX-81 might seem as hopeless as trying to
paint the Forth Bridge with a toothbrush. Yer
it works surprisingly well. In Mikro-Gen's
version all the usual features are there: the
rugged terrain, puns, missiles and smart
bombs, the different defence zones. If your
gun seems to fire more like a peashooter than a
Mig-2]1 you must remember that, given the
limitations of the machine, this game is pretty
good value.

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

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

Galaxians from Quicksilva has something of
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the same interest. Here, the first wave of
swooping aliens consists of flying Vs. But if
you think those are dangerous, you'd better
look out for those W's lurking at the top of the
screen. W is a genuinely nasty letter. Given

the limitations et cetera, et cetera, Galaxians is |

a good version of the standard game. It is fast
and if you miss the sound effects you could
always make them yourself,

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

Personal Software Services — P55 — has a
Krazy Kong game on the market. You have 1o
climb a pyramid and knock out Kong's
support. Obstacles 10 succeeding are barrels
and fireballs which you must jump over on
your way to Kong at the top. The graphics are
good and make Kong a lively and exciting
game.,

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

SURVEY

All systems are go as
Peter Connor explores the
l"n‘l'ﬂ'ulIli-‘:ll-lll"ﬂiilllililllll_
lengths to which software
houses go to create
programs for the ZX-81.

Arcade game. Rather
than threading its way
through a forest of road-
stools the centipede is un-
impeded and descends too

quickly.

Two games which are = \1
deservedly best-sellers are -
Gulp 2 from Campbell Systems ~

and Flight Simulation from Psion.
Gulp 2 is similar in quality to the
version available for the Spectrum,
which means it is very good indeed. It is
similar to Pac-Man in that your man has
to cat the dots in the maze while being
pursued by hostile monsters. What is
impressive, though, is that there is a choice o
fifteen different mazes; you can even have one
in the shape of the letters ZX-81, The speed
can be set, there is a choice of two keying
systems, and the game will give you a
demonstration before you begin. It is not hard

FEE ¥
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to see why this game has proved so popular.
Flight Simulation is just what the name says
— a realistic and complicated simulation of
flying. You have to direct your plane to the
airport and then land it. There are two
separate displays. The first is a cockpit with
a view of the horizon and control panel.
The second is a map showing your
position relative to the landing strip,
which enables you to navigate.
It takes quite some time to master
the technique of landing since you
have 1o co-ordinate height and
speed then bank and dive to your
death watching the horizon
sway sickeningly through the
cockpit windows. The more
sophisticated will take the
time to master the tech-
niques of flying and

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

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

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

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

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

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

The variety of activities and the clever
graphics make this much more entertaining
than the usual adventure. Your objective, of
course, is 10 make a huge profit by trading
with the inhabitants of the Meridien system,
all of whom have different needs and character-
istics. The Psions are immensely intelligent
beings, constantly rearranging the blobs which
constitute their bodies. They are con-

fcontinued on page 45)
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A NEW SERIES FOR
FIRST TIME

“Learning to Use” is a new series
of books which introduces
newcomers to the most widely
used micros in the marketplace.

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

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

All books in the series are £5.95
(incl. postage).

Gower

To be published,

April-June 1983
|

Learning to Use the Oric 1

Computer (April) |

Learning to Use the Commodore [

64 Computer (May)

Learning to Use the Lynx |

Computer (June) I
i
l

READ-OUT

YOUR COMPUTER, MAY 1983
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Order Form to: READ-OUT BOOKS AND SOFTWARE

8 CAMP ROAD, FARNBOROUGH, HANTS, GU24 6EW.
24 Hour Answering Service. Telephone 0252 510331/2

Name

Address

Make cheques payable
to Newtech Publishing Ltd
Please debit my Access |

| enclose my cheque for £

Signed _______

5 9 6 M

Mumber r [ I ] I

)

NOW AVAILABLE
Please sendme .......copy/ies [ _]Leamingtolisethe PET Computer

all at £5.95 each

incl. postage & packing.
(Allow 14 days for delivarny. )

. [__] Learning to Use the VIC-20 Computer
[ Leaming to Use the BBC Microcomputer [ | Learning to Use the ZX81 Computer
[ ] Leaming to Use the ZX Spectrum [ ] Leaming to Use the Dragon 32

[ Learningto Use the Apple I / IE [ Leamingto Usethe TI99/d4a

I'o be published

Please resarve for me, and send to me on publication my copy‘ies of

all at £5.95 each [ ] Leaming ta Use the (ric 1 Leaming to Use the Lynx
(incl. post & packing} Leaming to Usa the Commiodore B4
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vou must bargain. With the robotic Alphans
you can only take it or leave it. On Delta
though, you can make a killing.

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

Traditional board games are also in evidence
in ZX-81 software. Psion has both chess and
backgammon tapes. Of the two programs back-
gammen 15 the mere satusfying, since it suffers
less from the graphics limitations of the
ZX-81. By playing the computer you can teach
yourself how to play the game. The display is
clear and wrong moves are explained. Chess,
on the other hand, is rather confusing; as the
program notes suggest, it is a good idea to set
up the game on a normal board. Another draw-
back is that moves are entered using algebraic
notation — for example, E2-E4, burt the board
on the screen has no letters or numbers. If vou
are not familiar with the system it can take you
some time 1o figure out what to enter. The
computer’'s response is quick at levels 1 and 2,
but on level 3 can rake several minutes. At the
two lower levels it plays a reasonable, though
not very strong, game of computer chess.

Better value

Generally, those programs that have some
practical application are better value than the
games software and, to my mind, more inter-
esting. Games, after all, are not the ZX-81's
forte; most people buy the machine primarily
as an introduction to computing rather than as
a games machine.

In particular, probably more people have
gained some familiarity with machine code on
the ZX-81 than on any other home micro. Few
Vic owners for example know where or how to
insert machine-code routines; every dedicated

i

£ZX-8] owner, by conirast, has learned the
value of a hex loader or the significance of the
figure 16514.

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

Assemblers are indispensable to the serious
machine-code programmer and Bug-Byte's is
as effective as any other available. To go with
it the well-equipped programmer also needs a
machine-code monitor. Two on offer are from
Picturesque and Crystal Computing. These
are both well-written and useful programs

.although the Crystal Computing monitor is

perhaps the superior version. In addition to
providing a range of facilities for entering,
displaying, moving and testing machine code,
it also supplies a disassembler and the option
for saving and loading blocks of memory in
any part of RAM.

Picturesque’s Screen Kit 1 contains a varied

Company Software Price Company Software Price

Psion, Chess £6.95 Crystal Computing, Monitor £8.95

Sinclair Research, Flight Simulation £7.95 2 Ashton Way,

Stanhope Road, Backgammon £5.95 East v

Camberiey, Thro' The Wall £4.95 Sunderand SR3 3AX.

Surray. Famtasy Games £5.96

WVu-File £7.95 Picturesque, Screen Kit 1 £5.70

6 Corkscresw Hill, ZH-MC £7.50

Mikro-Gen, Tempest £3.95 West Wickham,

24 Agar Crescent, Scramble £3.95 Kent BR4 9BB.

Bracknell, Frogs £3.95;

Berkshire, DJL Software, Frogger £5.95
8 Tweed Close,

Amba Softwarne, Hunt £4.95 Swindon,

Freepost, Trap £4.95 Wilishire.

Cambridge CB3 78R,
PSS, MCoder £7.95

Bug-Byte, ZXTK £6.00 452 Stoney Stanton Road, Krazy Kong £7.95

100 The Albany, ZIXAS £5.00 Coventry CV6 5DG.

Oid Hall Street, Dictator £9.00

Liverpool L3 3AB, Invaders E4.00 Silvarsoft, Invaders £3.55
20 Orange Stroet,

Quicksilva, Galaxions £4.95 London WC2

92 Northam Road, Trader £9.95

Southampton S02 0PB. Liamasoft, Centipede £2.45
49 Mount Pleasant,

Campbell Systems, Gulp 2 £4.75 Tadey,

15 Rows Road, The Fast Ona £12.00 Basingstoke,

Buckhurst Hill, Hampshire.

Essex |GO GBL.

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

Rather more useful is Bug-Byte's ZXTK
toolkit. Apgain this is a suite of Rem-based
routines but specifically intended as aids to
program development. There are ten options
which offer such features as renumbering and
deleting of Basic program lines as well as
facilities for moving and merging programs
whenever you want.

Question of ease

There is not much 1w choose between the
two programs. The Fast One leaves around
11,700 bytes [ree for file space and offers a
greater range of features — including an
option for finding the total and average of
figures within selected records. Vu-File on the
other hand has slightly less file space but is
easier 1o use.

None of these facilities would be exceptional
if they were present on a larger micro; bur on
the ZX-81 the speed and versatility of these
programs is quite an achievement — given the
limitations . . .

The final word in this review, sadly, must be
a critical one. Many of the programs discussed
were loaded only after repeated attempts.
Some programs could not be reviewed because
they obstinately and persistently refused to be
loaded, even when tried on different recorders.
One of these brutes was, unfortunately,
Gauntlett — a game | would have liked to play
as it features in Your Computer’s Top Twenty.
An honourable mention has to be made here of
Psion, whose programs all loaded first time,
While conceding that the ZX-81 is a sensitive
beast which must be approached with caution,
I do not see why manufacturers cannot take a
little more care with their products and help
the consumer to avoid the frustration and rage
which are the result of faulty loading. EH
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Used by professionals. Very useful
for beginners
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| 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.

KEMPITON

MICRO ™ ELECTRONICS
Dept ¥YC4, |B0a Bedford Road, Kempston, Bedford MK42 8B
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IN YOUR HIGH
STREET SHOPS
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by , ACTION
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.-“Ib Addictive Games THE &

SPECTRUMABK 5%, |
“Aonsiek 0 SPESTREM

L T _wvipsiom
This superb game is now available from branches of
W.H. SMITH and BOOTS THE CHEMIST.

Manage your own Leam in this exciting game of skill which
vividly captures the drama and exciternent of real football

A 2

FEATURES INCLUDE:
* 4 DIVISIONS  FA CUP * PROMOTION & RELEGATION

* TRANSFER MARKET * TEAM SELECTION +
* SAVE GAME FACILITY % % & AND MUCH MORE! + & %

WHAT THE PRESS SAY AROUT IT.—

IF ¥OU have always wanted (o mansge a foothall team, FOOTRALL
MANAGE R, from A ddwtive Games, is for you — The game i ideal far
a foothall fanatic buf the most irtevesting thing for us was the 3-0
graphics used to croate the goslmouth actron — the pame i3 & wirkmer
SINCLAIR USER FEBRUARY 1983

Alibeiagh 1'm ne geeat Football fan, | really emqpoyed playing thie game

excelfent use is made of colovwr and user. defined graphics The T
i wery logecailly put fogether, 30 that the development of strategy and
tactics has » real effect. For exampls, one of my toams got through o
the Fowrth round of the F.A. Cup wheee it was beaten by a socond
division srde, Fhes wpiet morale and moant that our promotion bed
failed Pochaps | showld heve given up the F A Cep ran and beld some
good players back — the possibilites are ondioss. Brian Clowgh hed
iretter watch owll

IX COMPUTING FER/MARCH 1983

FRICEE

ADDICTIVE GAMEE, Deyd v0 PO Bas 378
Tttt vy, Widigen Maynas MEIA TR
PIFASE S3TATE COMPETER

"'. "i Data

Program Duplicating
on cassettes?

500-20,000 Copies

within 10 days?

Short run in-cassette copying.
High speed, volume
duplication. On-cassette body
printing, labels, over-
WTrapping, blister carding, etc.
All copies verified.

Call Nigel Boyle.
Tel: 01-223 5955, or write to:
BiBi Magnetics, Freepost, LondonSW11 2BR.

BiBi Magnetics Lid, 101-105 Flough Road.
London SW11 2BJ. Telex @17732.




3 GREAT EXUITING GAMES

AVENGER;

for the ZX Spectrum

AVENGER wrtres by Kevin riyes
@ for the ZX Spectrum (16/48k RAN)

® for the ZXB1 (16K RAM)
FEATURES

for the IHEI \lnlh I'E-H RAM

PROTECTOR written by Kevin Fiyns

SENTINEL ... : W ARCADE ACTION
L wrictan by Kevin Fiyss l&qhdn‘hrnmmolmm

SENTINEL is an entirely original ARCADE STYLE
game, written in MACHINE CODE to give [ast action-
packed performance. The gateway to your galaxy is
guarded by the Sentinel System. Only your skill and
initiative stands between the advancing enemy’s
space fleat and the destruction of the galaxy. You
have 4 space ships per station each armed with

Imelligent’ alien interceptors.
ing rajectory.

B Continuous display of MISSION TIME,
SCORE, SHIELD & LASER
TmERATTJRE.

W End of mission report.

]
=Q'mc.k ﬁrmqnl'bu'mhsl.ndhu::
[ ]

Protector iz written in MACHINE CODE 1o give an
arcade style all action game, Using the Sentinel's
laser you must defend the planet Zargon from the
aliens which are bombing the planets vital
installations. On screen Alien score, your score,
number of shields laft and number of Laser shots.
‘Watch out for the Damacles Missile which may be

photon-cannons and missiles. Make use of B Five levels of play. detonated at the alien commander’s discretion.
the Force Field when ever possible. B Full useof sound effects and colour.
Only £5 Only £5 Only £5

BODYBUILDER: VIC-20

EE!&IHUIM}
don't know whiet har I'm ooreang or
gothg. So many doots - o ARy

FOR THE DRAGON 32
l.nd "HC-ID ;.'I.GK ]!LM}

%mm ud'mamm

ADVENTURE gure
wﬂ\ hﬂnﬂhi:phnd!-
obeects o Bnd and maripuloe
Tharre is & UME 1o the murmber of
freven you can make before the
curse kills you Al least 13 ways
to bome_ Ind ORIy One Way 1o |
win__frosebon guarantesd. -
@®alss 11 magical svents

PACK 1

..Fnr the younger
spectm user
SPECTRUM GAMES

PRCK 2

NINE LIVES:
Casch the mibce befoare the dog catches
you Six bevels of play.
D i llq-..u:.rl-rhrlu the Bull
your s -

m—nmmwm&wr
Face through ths

your men PG
maze. A grea game lor two players
TARGET:
Al thee fan of the faz
All four games on one Cassoette

1 £4.50 i 1

DOMAIN: )
Probably the best version of
Kingdeoma you are sver Lively 1o s

£4.95

Listen o the al

thn 1o locate ed
aonas d-ug

it baies they sk
merchant alips.
ICEBERG: Stewr your loabealon
through thickening pack kow to plok
Op REVIVOrR

mhﬁmhmmmtu

v W
S WANTED Machine code

W quarandes 1o bether all other offers Wite tow lor farther detads

View belore buying - Selected items from this advert are available at most branches of W H.SMITH,
the BUFFER SHOP LONDON and JAY DEE COMMUNICATIONS PORT TALBOT.

MONEY BACK GUARANTEE. CASSETTES DESPATCHED WITHIN 48 HOURS.,
All prices inclusive nfp-h. Send chegque or PO to:

E=

186 5t. Helens Avenue, Swansea, W.Glam. Tel:(0792) 50282

Abacus Programs
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TEXAS

Compact Computer is the first of a new wave of micros

from Texas which have been designed to use a range of

miniaturised peripherals including a stringy-floppy tape

drive. lan Stobie reviews the portable CC-40.

THE ©C-40 is a battery-powered portable
computer from Texas Instruments. At £170, it
is in the same price range as the Dragon and
the 48K Spectrums and Orics — but that is its
only similarity. The Compact Computer will
never know the satisfaction of crushing a
human at space invaders; it is a machine with a
Serious purpose.

Up until now Texas has taken care of the
home market to its own satisfaction with the
TI1-99/4A. The Compact Computer 40 is an
attempt to get into the booming portable
market, currently dominated by names like
Epson, NewBrain, Casio and Sharp.

The CC-40 weighs a little more than one
pound and measures 9.25in. wide by 5.75in.
high by lin. thick — about the size of a big
paperback. It can run for 200 hours on four
AA size alkaline batteries and it has a built-in
31-character single-line liquid crystal display
and good-quality calculator-style keys in a
QWERTY layout.

Cartridge slot

Inside, the C©C-40 is built around a Texas
own-brand eight-bit CMOS chip, the 70C20.
It comes with 34K of ROM containing a com-
prehensive Basic, and 6K of RAM extendable
to 18K internally. A cover at the top edge of
the machine to the right of the display pulls off
to reveal a memory cartridge slot, and a
further 16K of RAM can be fitted here, giving
an absolute maximum of 34K RAM. Program
cartridges also fit into this slot.

Texas expects great things for the new
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peripherals designed for the CC-40. These
include a battery-powered four-colour
printer/plotter of the Sharp type, a fast
“Wafertape” continuous loop cassette drive
like Sinclair’s Microdrive, and an RS-232
interface unit for connecting up to big printers
and, potentially, other computers.

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

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

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

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

There were no problems with the keyboard.
The calculator-like keys feel comfortable and
give ractile feedback. The layout is fairly close
to the standard QWERTY pattern, but the
Enter key, the Texas equivalent of Return, is

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

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

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

Program scrolling

The display is a single line of 31 characters,
but this can be used as a window on to an
80-character line. The arrow keys above the
keypad can be used to scroll around
horizontally within the line, or to step
vertically within through a program listing.
With a little practice the small display does not
seem such a limitation, although for
developing long programs the printer at
£149.95, would be essential.

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

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

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

The machine can be used as a calculator. It
works exactly the same as Basic in immediate
mode, but on the CC-40 it i1s not necessary 1o
type Print before a calculation. You just key in
8%63 and then hit Enter, and it gives you the
ANSWer.

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

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

The numeric precision is good — 10
displayed significant digits — but the machine
is not very fast. Barttery-powered CMOS
machines are inherently slow.

If your foreign languages need brushing up
iry, Call Setlang 1
This puts out all the error messages in
German — Variable nichr definiert — and that
kind of thing. Other languages are available on
ROM cartridges.

The Basic has all the usual commands of
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Microsofi-style Basic. It includes If . . . Then
. « « Else, On . . . Goto/Gosub/Error, Print
Using to format output conveniently, and
various file control commands for use with the
Wafertape, like Open, Print#, Input#, and
Verify. Three-dimensional arrays are allowed,
and long variable names.

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

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

normal way, but there are several more
powerful commands allowing you to set up
sub-programs. These are called with a Call
statement and an optional set of parameters.
The 34K ROM contains a number of useful
sub-programs. Call Debug gets you into a
machine-code monitor, with all the wusual
Examine, Move, Copy and start Executing
commands, plus the ability to set Breakpoints.
The CC-40 manual which describes all this
is extremely good. It is a 300-page professional
manual, not just a home micro manual.
Ready-written software will be available on
cartridges and Wafertapes. Statistics, Finance,

2

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

The Wafertapes will be cheaper, just under
£20. Again the announced titles look fairly
professional — things like Elementary
Dynamics, Pipe Design, - Profitability
Analysis. Texas hope to find third-party
software suppliers to contribute additional
titles.
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BENEATH THE STREETS of Cambridge he
waits for the call. A spear hangs from the
ceiling, a sword from the wall. Any moment
the red phone could ring and send Captain
Spectre’s Flying Squad and their electronic
ghost trap out on the trail of another ghoul.
The scene sounds straight out of The
Avengers but Captain Spectre’s gquarry is more
elusive than any that Emma Peel or John Steed
tracked down. His mission is to capture for the
first time on film denizens of another world —
spirits, poltergeists, ghosts. His only weapon
is a 16K Spectrum linked to an array of
sensors, lights, recorders and cameras.
Caprain Spectre — or Tony Cornell as he
would rather be known — is fuily aware of the
problems of capturing spirits on celluloid. As

Treasurer of the Society for Psychical |
Research he has been able to leaf through the |

thousands of supposed ghost photographs sent
to the S5I'R since it was set up a century ago to
investigate paranormal phenomena. He
believes that there is “‘not one photograph in
the archives that we would roday accept as
genuine.”

Traditional methods of investigating
haunted houses or poltergeists, are unlikely to
produce scientifically acceptable results. An
observer who has been left for the night in
some gothic manor is quite likely to be seeing
things by the early hours of the morning
whether they are there or not and if anything
should happen the observers may not be able
to turn on recorders or take a photograph in
time.

An automatic observation station with
cameras and recorders that can be instantly
triggered by movement, temperature changes
or sound and can be left to monitor a site for
days at a time is far more likely o produce
useful results. It is also less likely to be taken
in by the many deliberate frauds and practical
jokes which have often taken in investigators
of the paranormal. Sherlock Holmes’s creator
Sir Arthur Conan Doyle who joined the SPR
after pushing his all-secing detective off the
Reichenbach Falls remained convinced to the
end of his life by a film purportng to show
fairies dancing at the bottom of his garden.
Last month — 60 years later — one of the
fairies, Mrs Elsie Hill, finally admitted that it
had all been a hoax.

Alan Cornell’s first investigation of a
poltergeist convinced him of the dangers of
taking things at their face values. He had gone
to an erie-looking Victorian house in North
London where a mysterious crashing and
banging noise in empty rooms had convinced a
family that the house was haunted. The father,
mother and three children had all moved out
leaving only Grandad who refused to be scared
off. On the evening that Cornell called in the
old man was sitting in a corner by the
fireplace. Cornell sat down and shortly
afterwards he heard * 'rhumps and bumps and
crashes and bangs upstairs”. A check of the
upstairs room yielded no clues — there was
nobody else in the house apart from the old
man downstairs in his armchair. When the
noise started again Cornell noticed out of the
corner of his eye that Grandad was moving his
shoulder.

“He had connected up two wooden balls
and a heavy piece of lead under the
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Ghoulies and ghosties and long-
leggety beasties and things that go
smile please for

bump in the night

the cameras of Captain Spectre and
his Spectrum-powered Spook hunt.
Meirion Jones joins the chase.

N
MICROS B!

Tony Cornell stands in his Cambridge basement
surrounded by mementoes of previgus ghost

hunts. The
helped to expose Dr Richards and his allegediy
haunted fish tank. Cornell’s new Spectrum-based
box of tricks should rmake it easrer (0 expose fr
but afso 1o obtain genuine evidence of paranorms
events if they do occur.

floorboards upstairs to the old Victorian bell
pull which had been used to call the servants”.
I asked him why he had pretended that the
house was haunted. He said he had lived in the
house for years and now he was old his family
were planning to send him to an old people’s
home. It was a question of either they went or
he went."

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

Dr Richards then claimed that if a question

Strips of enfarged cine film behind him



in a self-addressed envelope was placed in the
tank the spirits would answer it and return it
through the U.S. mail. Using rubber gloves
Cornell carefully prepared his question sheet
and sent it to Dr Richards. Sure enough the
answer came back through the post but when
fingerprint powder was dusted over the sheet

it revealed that Dr Richards’ spirits had
human finger and palm prints.

Although Cornell soon realised that
automatic continuous surveillance equipment
would make psychic research much easier,
until recently the cost of such a system would
have been prohibitive. Cheap home computers
changed all that. The box of tricks at the heart
of Cornell’s monitoring system contains a 16K
Spectrum, a Sinclair printer, a DCP Interspec,
and a series of relays. An array of sensors can
be connected up to the box. These include two
infra-red beams and a doppler-shift ultrasonic
alarm to detect movement, circuit breakers to

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

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

The first test for the new box of tricks came
this Christmas. A 200 year-old chest of
drawers in an antiques warchouse had been at
the centre of some strange happenings. For

{continued on page 53)
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48K SPECTRUM
Super
Spy

AN exciting espionage adventure
i wehich you follovy 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 adveniure
in which you aim to conguer the 29,141 " summit of the world's highest
peak.

Struggle frarm base camp to base camp in defiance of all the obstacles
which man and nature can throw at youl Sunvive intense cold as you
watch out for avalanches, thin ice and, of course, abominable snowmeni
Cope with wayward Sherpas and cross bottomless crevasses but
remember o watch your axygen supplyl A game of skill, cunning, bravery
and daring for those with a head for heights! £6.50.

48K SPECTRUM
Transylvanian Tower

A spine-chilling adventure with spectacular 3-D graphics
Can you rid the world of Count Dracula before he
introduces you to the dark warld of the living dead? Horror
filrm addicts will know most of the moves, but we've also
added a few of our ownl Can you discover the mystery of
the et and escape with its freéasures?

Enter via the dungeons and work your way up (o the ef-
rifying top! Find abjects o help you whilst exploring the

500 rooms - all in exciting 3-0 detail - but watch out for the
bats

Give your Spectrum a bite of the action nowl
Includes full save rautine for use during the daylight
hours! £6.50

Now available from selected branches of
WVWoH. Smith & Son Lid.

16K SPECTRUM

Ship of the Line

An Adventurous Managerment Game

Command a | 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 5ea Lord, but beware . . . it won't be easyl
Encounter and engaqge enemy fleels . . . 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.

52 YOUR COMPUTER, MAY 1983

48K SPECTRUM

Ship of the Line

48K version features the chance to send out boarding parties. (o build up
pnze money. to take intelligence tests and 1o bribe your way up the
admiralty ladder! This greatly extended version of Ship of the Line really
makes the most of your extra memory. £6.50

16K ZXB1

- Bargain Bytes Cassette One

Deep Sea Adventure * Bank Account * Underground Adventure ®
Depthcharge * Hangman * Loan Cailculator * Codebreaker * Foreign
Currency Calculator. A genuing bargain!

Eight interesting programs for just £5.00

16K ZXB1

Bargain Bytes Cassette Two

Stock Market Game * Seafaring Adventure * Jackpot = OXO * Financial
Model * Ski Run * General Knowledge Quiz * Copycat.

Too many programs 1o desrnbe for only £5.00
Ideal as a ZXB1 Starter Packl

8K SPECTRUM

Multi Function Cash Controller

If you want to make your machine work for you, this is an ideal
program . ..

Cash Controller has four basic functions; it keeps your Bank Account in
order, it looks after your Home Budgeting. it calculates loan interest
and repayments, and finally it checks your mortgage for you. In
addition. it only lets you into the program by means of your own 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 stalements ¢an bé
produced running from any date to any date; much
maore versatile than your reqular 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 Hours
Guaranteed.

All tapes despatched by
First Class Post.

F
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feontinued from page 57)
weeks every morning when the staff came in
the drawers would be hanging out at strange
angles even though they had been pushed in
when the staff had locked up the night before.
Eventually Tony Cornell was called in. He
and the Cambridge University Society [or
Psychical Research, CUSPR, staked out the
storeroom the chest was in with their box of
tricks. The response was triggered eight times
but the drawers had not moved and there was
nothing unusual on the film. The equipment
may have been triggered by a spike in the
mains current 0 a mains smoother has sub-
sequently been fitted. Since then there have
been no further strange happenings with the
chest which now sits uncomfortably in Tony
Cornell’s basement with two tribal sculptures
eyeing it suspiciously from across the room.

Cornell is cynical about haunted houses —
he believes that ghosts may be in the cyes of
the beholders once they have been told that a
particular place has a spooky reputation. Once
he and several members of the SPR were
invited to the Ferryboat Inn in Huntingdon to
witness an apparition by the Whirte Lady who
was supposed to appear every March 17. “The
landlord gave us dinner, there were hundreds
of sightseers, Americans everything. No-one
had ever seen the White Lady — it was
terrible. Some months later [ saw it in a
Sunday magazine described as ‘“The fifth most
haunted house in Britain’."”

Because of his own experience he is less

Cornell and his box of tricks

,1 together with the still camera,
cine camera, and infra-red and
ultrasorve detectors which

plug in.

‘ Psychic researcher Tony

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

Al one time it was thought that such effects
might be caused by vibration perhaps from
underground streams or seismic acuvity.
Cornell’s own experiments convinced him thar
was not the case. He obtained permission to
subject four cottages which were scheduled for
demolition to intense vibration. Although the
tests were continued to the point when the
cottages were about to collapse they were
unable to duplicate the effects auributed to
poltergeists.

Spectrum telepathy

Richard lLoosemoore, who built Cornell’s
box of tricks for just over £200 — the cameras
and sensors are borrowed as and when
necessary — is hoping o use a 48K Spectrum
for more psychic research. He is conducting
research into Artificial Intelligence — in
particular cognitive psychology. But his own
interest 1s telepathy. He believes that “there is
no question about the proof of telepathy — it is
just a question of what the mechanism is."

In Loosemoore's experiments two
volunteers sit in separate rooms and one
attempts to transmiut his or her emotional state

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

as a lie detector the observers measure the
Galvanic Skin Response — changes in skin
conductivity — of both volunteers, If they
recally are able to transmit e¢motions by
telepathy then the observers should be able to
detect simultaneous changes in the GSRs of
both volunteers.

In the past Loosemoore has had to borrow
expensive purposc-built machines when he
can to process and evaluate the data. The
CUSPR has now given him £300 which he
hopes will allow him to build a new system
around a 48K Spectrum which will make it
possible 1o carry out far more rests.

Tony Cornell has found the recent publicity
for his investigations of the paranormal to be &
mixed blessing. He never knows who is going
to be on the other end of the line when the red
rhone goes. “l could be called out by two
raving nutters — there is a lot of cranky stufl
in this field”. The shelves of Cornell’s base-
ment contain evervthing {from Nostradamus's
prophesics of doom and destruction to Eric
von Daniken's tales of prehistoric spacemen.

Cornell suspects that “'some as ver little
known human faculty” may be responsible for
psychic phenomena. His [ailure to catch a
spirit red-handed opening the 200-year-old
chest of drawers has not led him to believe that
the spirits have something against being
photographed. ““After all” he says sounding
more like a social worker than a psychic
rescarcher “they arc only doing 1t to draw
attention to themselves.” | |
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ASSEMBLERS AND monitors are designed to
make the process of machine-code program-
ming as simple as possible. The input 1o an
assembler — the source code or program —
consists of lines of assembly-language in-
structions, with optional labels, comments,
assembler directives and assembler com-
mands. Labels identify a particular point in
the program. Comments enable vou to
document your program.

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

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

The output from the assembler is the
hexadecimal machine code — object code —
which is loaded directly into memory, and
optionally a listing which has the addresses
and op-codes added 1o the source file.

The assemblers reviewed used one of two
methods 1o enter the source code. Either the
source code is entered in Rem statements in
Basic, or an integral editor is supplied as part
of the assembler package. Normally these
editors use line numbers, just as in Basic, but
with an auto-line number, renumber and
block-delete facility. Since most of the time
spent sitting at the keyboard is actually spent
using the editor, either just entering source
code, or else modifying it in the debugging
phase, it is most important to have an editor
which is quick and easv to work,

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

List of suppliers

ACS Software, 7, Lidgett Crescent,
Leeds LS8 THN.

Ultraviolet assembler

Infrared disassembler

Artic Computing, 396, James Reckitt
Avenue, Hull, North Humberside.
48K um Assembler

Spec Bug monitor

Bug-Byte, 100 The Albany, Old Hall
Street, Liverpool L3 3AB.

Aspect assembler

3

AN
H3

33
&&

CP Software, 17 Orchard Lane,
W. Buckinghamshire HP16

Spectrum assembler

m’m -zmwa-
&ﬂHM%MSﬂF
3RX.

Zeus assembler
Monitor and disassembler
Hisoft, 60 Hallam Moor, Liden,
Swindon SN3 6LS. =

Picturesque, 6 Corkscrew Hill, West
Wickham, Kent BRd 9BE.
editor-assembler

Spectrum monitor

38
88
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do contain a simple set of monitor commands
but, in general, a more comprehensive
monitor is required. In particular, commands
are required which allow registers and
memory to be inspected and modified, and to
run the program from a given address with
break-points set to terminate the run at a given
address or addresses. Other necessary facilities
are the ability to relocate the assembled object
code — it may actually need to be run in the
area occupied by the assembler for instance —
and a disassembler would be required if the
assembler does not produce a listing of the
assembled program.

In ACS Software's Ultraviolet Assembler,
the Basic editor is used to enter source code
into Rem statements. A dummy Rem state-
ment, long enough to hold the assembled
code, must be created as the first line of the
program. The source code is then assemble
by the Ultraviolet assembler and a listing is!

sent to the screen, with different classes of op-|§

code being printed using different paper B

colours. The listing can optionally be sent to
the ZX Printer. All numbers must be entered
in decimal, and multiple statements can be
entered in one Rem line. The Infrared
disassembler is also available from ACS and
produces a similar colourful outpur to the
Ultraviolet assembler.

The Uliraviolet Assembler — from Artic
Computing contains a built-in monitor and
only runs on the 48K Spectrum. The source
code is automatically stored in a Rem
statement at line 2, and the object code 15 put
into a Rem statement in line 1. The editor is
fairly comprehensive. It does not use line
numbers, like all the other products reviewed
here, but has a screen editor mode in which
the cursor can be moved up and down to point
at lines. Lines can be inserted or deleted at the
cursor position. A line-editor mode is also
available allowing text 10 be modified.

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

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

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

o ]

To turn those dreams of
machine-code programs into
living facts, take Phil Holliday's
advice on assemblers and monit
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applications. There is
no way of outputting
the listing or symbol
table to the printer, which makes
debugging very difficult. The documentation
is barely adequate.

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

The Zeus assembler from Crystal
Computing is a well thought-out program. It
has a true screen editor. Text may be
displayed and modified by moving the cursor
to the appropriate place in a line on the screen.
It also has a good auto-line number, renumber
and block-delete facility. This editor was easy
and pleasant to use. The assembler does not
produce a listing, but the source code and
symbol table can be sent to the printer or
screen. A built-in monitor allows the
assembled object code to be run, and has other
useful fearures.

However, a separate and more comprehen-




RUM ASSEMBLERS

AND MONITORS

sive monitor is available from Crystal |
Computing which allows breakpoints to be set
and the program to be run and disassembled.

«T'he documentation supplied 15 very good.

The manual starts with an example of a
machine-code program and the user is taken
step by step through the process of editing and
assembling it.

The most comprehensive product reviewed
was DevPac by Hisoft. The assembler-editor
— Gens — and monitor — Mons — are two
separate programs but are sold as one product
— DevPac. The editor is an extremely
comprehensive line editor. It takes a little time
to learn to drive it but it 15 well worth the
effort. It includes auto-line number, renumber
and block delete.

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

. many others.

The assembler is very fast and the only one
reviewed with the powerful conditional
assembly feature [f-Then-Else. It also allows
expressions of decimal, hex, binary, character

constants and labels with operators of

addition, subtraction, integer multiplication
and division, logical And, Or and Xor, and
mod operators. There are many assembler
commands available which can be inserted
into the source code. It is possible to enable
and disable the listing and printer, and to list
the location counter in hexadecimal or decimal

Company
Product name

Mo

Bug-Byte CP Crystal Hisoft Pictures-
que

Aspect Assem- Zeus Gens  Assem-
bler bler

Yes Yes MNo Yes Yes

Yes Yes Yes Yes Yes

Any 3 14 6 5

Yes Yes Yes Yes Yes

Yes No Yes Yes Yes

Yes No Yeos Yaos Yes

Yes No Yes Yas Yes

Yes Yes Yes Yes Yes

Yes No Yes Yes Yes

Use DB No Yes Yes Yes

Yes No No Yes Yes

No No Yes Yes Mo

No No No Yes No

No No No Yeas No

Basic Basic Basic Yas Yes

4 5 10 17 8

No Yes Yes Yes Yes

¥Yes No Yos Yes

Line Basic Screen Line Line

Poor Poor Good Excellent Excellent

No No Yes No No

No No Yes Yes Yes

with the appropriate commands. Options can
also be selected at assembly time, enabling the
object code and listing to be turned ofl, and 1o
direct the listing 1o the printer.

The Mons monitor provides all the usual
commands one would expect. Registers and
memory can be inspected and modified, and
memory can be moved. It also contains a
disassembler which inserts labels into the
disassembled listing. The object code can be
executed, and break-points set, but what sets
this monitor apart from all the rest is that it
can be single-stepped through the program,
with a disassembly of the instruction executed
displayed. Commands are available which
allow single-stepping to continue after a jump
or call. This, like the assembler, is a most
comprehensive tool. The DevPac will appeal
to the true machine-code freak who wants to
write a lot of software. The documentation is
first class.

The first thing that you notice about this
neat product, the Editor Assembler by
Picturesque, is that instead of the normal 32
columns on the screen it gives you 40. This is
a very real advantage for histing the assembled
source program. The whole package is very
friendly and casy to use. The line editor is
quick and simple to use.

The line is automatically set up with tabs at
the required places. This is the Fastest editor to
use of all those reviewed. The only criticism is
that characters cannot be inserted within a line
without first deleting characters from the end
of the line back to the required point.

The assembler is fast and the listing
produced is very easy to read because of the
40-column line. The listing can be turned off
or sent to the printer ar asserubly rime. An
extremely useful function, especially for those
with 16K machines, is that once a module of
source code has been assembled it can be
cleared from the text buffer whilst retaining
the symbol table. Thus a large program can be
split into smaller modules and still be
assembled, even with label references which
cross module boundaries. To help this there is
an assembler directive, Defl., available which
allows a label value to be redefined within a
program. Source and object code can be saved
to tape from within the assembler.

A monitor program, which has all the
normal monitor commands and includes a
disassembler, 1s also available and document-
ation for both products 15 very good.

The Picturesque and Crystal Computing
products: can be highly recommended for
those who are just about to start programming
in machine code, whilst for those who are
already familiar with the techniques then the
DevPac is most highly recommended. 2]
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NEW MEMORIES |
FOR THE ZX81

All new, completely restyled ultra-slim memories measuring only
B2 x 58 x 22mm. Fully cased in injection-moulded black ABS
plastic which matches the finish of the ZX81, both memories
incorporates a very tight-fitting, gold-plated edge connector. The
64K memory needs no extra power supply, and is switchable to
enable other accessories to be used.

16K RAM Pack . . . £69.95

64K Memory . . . £24.95

plus p & p

32K RAM FOR SPECTRUM

A full 48K of memary for the 16K Spectrum — simply 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.5 which fit straight in to the sockets already provided —
only £32.50 plus p & p.

Both come with fully detailed, illustrated instructions,

EXTRA MEMORY FOR YOUR
ZX81 SPECTRUM., and now. .

16K CARTRIDGE FOR VIC 20

Completely new 16K RAM Cartridge, featuring the same high
standards of technology and styling as other Downsway products.
Gives the VIC 20 a full 20K of RAM, and plugs directly into the rear
expansion port. Fully compatible with appropriate accessories,
thé cartridge is cased in matching ABS plastic, and measures only
140 x 65 x 17mm (when fitted, only 20mm protrudes from the
computer).

Price £47.95 plus p & p.

Maturally Downsway add-on memories are fully tested and
guaranteed, but should you be dissatisfied for any reason, just
return the memory within 14 days for a full refund (and your old
16K RAM pack, where appropriate).

Please allow up to 28 days for delivery.

vic 20/

TO: DOWNSWAY ELECTRONICS (UK) LTD.
DEPT.-M
DEPOT ROAD
EPSOM, SURREY KT17 4RJ

Please send me;

P ————————————e L

Quy. Item 1 = Fri:.: Total
16K RAM for ZX81 £24.95
"~ | 84K Memory for ZX81 eseos|
32K RAM Board (Issue 1 Spectrum) | £42.50 |
| 32K RAM Kit (Issue 2 Spectrum) | £32.50
| 16K RAM for VIC 20 | e47.95
" ﬁDSt am-:l Ia“ac.k.i_ng !_IE.DU
= J:rotai 9= o R

My cheque/P.0./ Money Order is enclosed
Please debit my Barclaycard No........coneeres R o
Name:......
Address:

o o

BRINGS YOU
THE PICK OF THE
GAMES!

GAMES - GAMES - GAMES! More and more computer gameshit
the market every month, BUT THEY CAN'T ALL BE GOOD. So- let
LEISUREMAIL short list the VERY BEST for you. Send 50p NOW for
our big ‘BEST OF THE BUNCH' catalogue. \We select TOP
QUALITY SOFTWARE FOR YOUR ZX81 - SPECTRUM - BEBC
MICRO - GENIE 2 - VIC 20 - DRAGON 32 - ATARI etc.

SPECIAL THIS MONTH

New Generation ESCAPE for 16K Spectrum - voted by Sinclair
User as ‘best and most original game yet seen for Spectrum! Only
£4.95 post paid. Simply amazing graphics. Also fabulous new
release- 3D TUNNEL- 16K and 48K versions for Spectrum on one
tape - £5.95.

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

I Please rush me your BUMPER CATALOGUE of TOP FLIGHT
l GAMES. | enclose 50p [refundable first order).

lenclose & for... ESCAPEand/or...... 3D TUNNEL, plus
free catalogue. OR debit my ACCESS/DINERS/AMEX
account number

T N e o TR Y ST P L e L T Y LR NS
l R = e b e

-----------------------------
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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 (full
step-by-step explonations] and optional entry of units, then tens. £8.00

SALES LEDGER

Ideal smail business system, doy-books, statements eotc for up to 200
accounts. £10.00

PURCHASE LEDGER

Day-books, remittance advice atc for up to 200 accounts. £10.00

INDEX/ RETRIEVAL SYSTEM

Four leveis of data, usual facilites inc search on keyword or part of word.
£5.50

BRIDGE

Full scoring system displays and prints full scoreboard, 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 more). £4.50

RETAIL ACCOUNTING

Excellant ratailing system, takings/product sales analyses etc. £10.00

SHARE PORTFOLIO

Analyse and trace investments listings by transaction, current holdings, P&L
analysis etc. £10.00

INCOME TAX

Tax code calculation, PAYE checking and net pay calculation for future
maonths. £10.00

ZX SAS

42/45 New Broad St, London EC2ZM 10Y
(S.A.E. for more details)

{Dapt (YC)




Midland
IMPULEL i

a ’ Personal computers 28"30‘”"

Home computing 1983 i oan=som
Small business systems

SR
Presented hy COMPUTER m

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
am computer system.

i HOWTO GET THERE

BY RAIL Concessionary rail fares are available direct to New Street Station.
Further details are available from, British Rail Travel Centre, New Street Station,
Birmingham B2 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.APs £1.00. Party Booking
For groups of over 20 people — adults £1.50 children 75p. (plus a free ticket per 20 sold
for the organiser or teacher),

1 N & I N N B b 0 N B B B B B B B B & &N N 8B N & B N F |
Pleasesend.. ... adult . . . . .child tickets Enclosed remittance € ........

Send to Midland
Computer Fair Ticket
Office, I.R.C. Exhibitions,
Surrey House,
Throwiey Way,
Sutton, Surrey
Tel: 01-643 B8040

YOUR COMPUTER, MAY 1883 57



10 REMsEsrsssssnEstisseirtsEess

20 REMessseasBATTLE TANKSsssssss

30 REMessssssssesEYnssasssssnnss

40 REMassss\.COCKETT ESQ. ssssas

S50 REMesSssssssars st issnsssssnss

&0 PCLG:CLSO:DIMALT ,4)

70 DATAZSZ, 165,173,154, 140,33, 173,188 171 ,153,1,140,172,174,147,-31 150,178 ,142,1
GF =324 147, 160,170,171 =33, 075,153,171 4161 ,-1,167, 154,160,163 ,31 ,164,174,150,147
BO FORT=O0TO7:FORT1=0TOR: READALT , T1) e NEXTINEXT

90 BOSURSLIO

100 GOSUBSTO

110 L=&HAE] : RelHAF 7 M=J323 M2=52: ¥Y=1

120 RI=165:R2Z=173:R3=154;: R4=1460: L 1=R1:L2=R2;: LI=R3: L4=R4

130 PRINTE3S ,HL; s PRINTEA0 , HR;

140 IFHL=10 DRHRE=10 THEM1OBO

150 LR=JOYSTE (0) :LM=JOYSTE (1) : RR=JOYSTE (2) : RH=JOYSTEK (3}

140 PLAY"VITIGOOICFC

170 TFLM<S THENXi=L:C=]128: XL=1 1 BOSLUBLDD

180 IFRAMLS THEM X1=R:C=128:XR=1:G05SUBL00

170 IFPEEE (L-HM) >23% ORPEEK (L-1-H) >23% ORPEEK (L-31-(2#M} ) >»23% ORPEEE (L-32—-(2%M) ) »
239 THENZ1O

200 IFXL=1 THENL={L-M}={{L<&HA00)=512)+{ (L>H&15)=512) : GOTOZ20

210 1IFG=3 THENX=L:HL=HL-1:B05UB1030: C=128: X 1=R: G0SUBS00: GOSUBL 140: GOTOTI0

220 BOSUBISO

230 IFPEEK(R-MZ) >23% ORPFEEE{(R—I1-M2} »237 DRPEEK (R-F1-(2«M2) ) »23F ORPEEK(R-32-(2"H
23 ¥2 39" THENZSO®

240 IFXR=1 THENR= (R-M2)=({ (R<LH400)} =S 21+ ((R>LHL15) 0512) : GOTOZAH0

250 IFG=T THENX=f:HR=HR-1: GOSURL1O30: C=120: X 1 =L : GOSUBL&00: BOSUBL 1401 GOTOYS0

240 BOSUBTLD

ZT0 P=FEEE (LHFFOQ) : [FP=123 DRP=Z53 THENX={R-(2%M2)) :RO3=X: F=H2Z: B0SUBAZ0

200 IFP=124 ORP=254 THENX= (L- (2#H) )3 LS3=X: F=M: GOSUDA20

250 IFY=0 THEN11O

300 Mi=M; IFM=1 DRM==312 THENMI1=-MI1

310 HM3I=M2: IFM2=1 DRHZ=-32 THENMI=-H3

320 IFLR<S ORLR>S% THEN AR= (AR+(1e66M(32=-LR) } )+ { (AR=0 ANDLR>ST) e-@8)+{ (AR=T ANDLR
{S)eB) s M=AdAR 0} L1=AdAR, 1) s L2=A (AR, 2) i L3I=A (AR, 3} 1 L4=A (AR, 4) : GOSUBTSO

330 IFRRCD OR RR>59 THEN BR=(BR+(1=SGM(3I2-RA}} )1+ (BR=0 ANDRR>ST7)#-8)+( (BR=7 ANDR
R{S)e@) s:M2Z=A (BR, D) sRI=A(BR , 1)t RZ=A(BR, 2) : R3=A (BR,3) : R4=A (BR, 4) : GOSUB3L0

330 NL=0g XR=0

340 GOTO150

350 POKEL,.L1:POKEL+1,L2: POKEL-31 ,L.3: POKEL-32,L4: RETURN

3460 POKER,R1: POKER+1 ,R2: FOKER-31 ;R3: POKER-32 ,R4: RETURN

I70 FORT=0TOA: POKEAHAAD+T , 2551 POKELHSADHT , 25%5: NEXT

180 FORT=O0TOL192 STEPIZ: POKELHABA+T ,255: PDEELHATE+T , 255 NMEXT

390 FORT=0TD&4 STEPIZ: POKELHACA+T , 29551 POKELHADS+T 255 NEXT

400 PORKELHALD , 255: POKESHAT 1 , 255: POKELHAET , 25%5: POKELHATC , 255: POKELHAEF , 255: POKELH
545, 255: POKERHSELE , 2595: FUKEKHSED , Z055: FOEELHDY1 , 255

410 RETURN

AZ0 FORTZ=1TOLIZ2:Y#=STRE(13-T2) s PLAY V2003 " : PLAY+YE

430 IFPEEK(X) »148 AND PEEK (X1<175 THENS1O

440 IFPEEK(X) >239 THEN POKEX+F ,128:5=225:FORT=1TD4: S=390-5: SOUNDSE , 1 s NEXT: RETURN
A50 OF=X

4450 POKEN, 194

470 X=X—=( (X<RMHAZ20) #3512+ (X FEHADD) ®QEHD) =F

480 POKEOF, 128

A0 NEXT

300 POKEX+F , 128: RETURN

S10 RS=RE=(T2eF ) +F 1 LS=LS=(T28F ) +F

S20 POKEX+F , 128:FORT=1TOL: FORT1=1TO3

530 Ce(1&68T1)+17S51Ce=STRE(TI#4) s PLAY V31 "1 PLAYCS

540 IFX=RS THEN X1=L:GOSUBLO0:MEXTTL: E=01NEXT 1 HR=HR+1 =
SS90 IFX=LS THEN X1=R:GOSUB&OO:NEXTTLiE=OrMEXTTaHL=HL+1

560 C=128: GOELBLD

S70 IFXi=L THENXI1=R:C=128: GO0SUBLOO

580 IFX=LS THEN Xi=l:Cw=128:605UBLO0

590 Y=03RETURN

&00 POKEXL ,CiPOKEX1+1,C3 POKEXL-31 ,Cas POKEX1-32,Ci RETURN

&IO m_s;HINT"..I'I.." - --i"'

420 PRINT#ssssssssns BATTLE TANKS ssanssssns™)

A30 PRINT s#ssssssstisss i st insnssnssnnssnsn”™

&40 PRINTE140," USING YOUR JOYSTICE YOU HAVE “.,* TD DESTROY YOUR FRIEMDE TaAmMK®, "
BEFODRE HE GETS YDU.BE CAREFLL"," HE MAYBE HIDING ARDUND THE *," CORNER......
&30 PRINTEISZ2.* BE SURE TO CHOOSE YOUR FRIENDS®.," WITH CARE''!

L4600 PRINTRA4S54  "PRESS SPACE TO PLAY

&70 IFINKEYS$<>" ® THEN&TO

&80 CLS

&F0 PRINTELS, "PLEASE SELECT GAME:-
70O PRINT®168,%1-———BATTLE FIELD

710 PRINTEZOS,“(IT'E A SHOOT OUT)
720 PRINTRZ54 ,"2==-=-HIDE & SEEK

BATTLE TANKS is a Dragon 32 game for two
players using the joystick controls. There is a
choice of four options. First is an enclosed
screen where each player blasts away at the
other tank without any restrictions. However,
the tanks have limited shell ranges. In the
second version the players have barriers to
hide behind to escape from their enemy.
However, each can drive or fire off the edges
of the picture, returning at the opposite side to
catch the enemy unawares.

Minefields, the third option, is displayed on
an apparently clear screen. Hidden within the
picture are three randomly-positioned mines.
If you ride over these mines you are blown up
and lose a penalty point. The hidden mines are
achieved by Poking on to the picture the value ,
240. This corresponds to the black in the
orange colour set as opposed to the black value !
128 normally displayed by the Dragon.

The final option, Force Field, employs the
use of the value 240 and Pokes this on to the
screen to form invisible walls to negotiate. The
object of all the games is to score 10 hits to
win. With the hidden mines and walls the
player can fire their guns to determine the
position of the obstructions as the shell auto-
matically stops when they are detected.

To convert the program from joystick to
keyboard operation add in the lines shown.
The left-hand tank uses key 2 to go forward,
Q-left, W-right, A-fire. The right-hand tank
uses the minus sign to go forward, @ to go
left, a left-pointing arrow to go right, and
Enter to fire.

730 PRINTE301," (MIND THE BARRIERS)
740 PRINT&340,"3——--HINE FIELD

750 PRINT&IF7 ," (BEWARE THE HMINES)
760 PRINTRADSL, "4-—-=FDRCE FILELD

F7T0 PRINTRATE, " (HIDDEN BARRIERS)
780 GEF=INEEY#$: IFGF=""THEN7BO

TF0 IFVAL (G#)<1 DRVAL (Gf) >4 THENTBO
B00 G=valL (G#) 3 CLS: GOTOBIO

B10 CLS:GOTOB3O -
B20 FRINT®34 ,"MOW YOU KNOW WHO IS NT YOUR “," FRIEND...WHY NOT TRY AND *,“GET YO
LR OWN BACK ! 110

B30 PRINTE14%,"PLEASE SELECTr-

B840 PRINTE232,"A====-AMATELR

B50 PRINT@2%94 , “P-——-PROFESS I OMAL

B840 PRINTEZAD, "E-——-TO END

BYO Af=INKEY®: IFA$="" THENBTO

B8O IFA$="A" THENPOKEAS4%4,0:50TOF20

B0 [FAF="F" THENFOKEAS49S,0:G60TOF20

900 IFAS="E" THENPOKEAS494 ,0:FORT=0TOB:CLST:SOUND{T+1)#25 1:FORTI=1TOS0: NEXTTI:N
EXT: SOUNDZS ; 4z EMD

910 BGOTOBTO

920 CLSO

FI0 HL=D3HR=0

940 IFG=2 THEN1OO

950 IFG=3 THENGOSUB1O0O0O0:BOTOLL1O

40 IFG=4 THENGOSUBLO10

58
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TLE TANKS

G700 FORT=0TDZ1 : POKERMHAOO+T 255 PDEKELHIEQO+T , 255 : NEXT
FE0 FORT=ITOL4: FOKEAHA00+ (T=32) , 255: POKEAHALF + (Ta32) 2551 NEXT
990 BOTOL10

1000 CLSD: FORT=0TOZ: FOKELHSZ | +RND (3&4&0) , 2403 NEX T RETURN

. 1010 FORT=0TO0A : POKELHABT+T 240 POKESHS 7 4+T , 240 FOKELAHSOE« (ToX2) 2401 POKELHASA+ (T
As the steel tide of war “32) , 2401 HEXT
" & ]l'r:l_'l }&Tum |l
rps across thE dlSpUtEd 1030 A=47: SOUNDA , 3 GOSUB 1 0%0: A=157; GOSUB10%0: A=102: SOUNDLS , 13 GOSUID 10%0: A= | 75 SOU

HDSE , 1 1 GOSLIB 1050

EUHE, ","DU get ‘y"DUf frEE‘ 10A0 A=B7: SOUND 100, 1: GOSUD10S0: A=29%: SDUND4S , 13 GOSURLOS0: A=128: SOUNDIS, | : BOSURL DS
- - - - n
invitation to tEkE part In 1050 POKEX , A1 POKEX+1, At POKEX -1, A: POKEX+32  A: FOKEX—-32, A

1060 FOKEX+2, A POKEX=-2,A: POKEX+&64 , A FIKEX =44 , A

‘the hﬂlﬂcaust, Cﬂurtesv Of 1070 FOKEN+31 ,As POKEX+3X, At POKEX-33 ,A: PONEX-31 , As RETURN

1080 FRINTE449,"AGAIN (Y/N) DR CHANGE GAME (C)"3

j . Vnge Sle Rl TR I —
Can you and the crew of 1110 [FAte"N" THENAS="E":60TO900
YOURIaIT: Battie tank {135 PRintaass,-LosT ove pENALTY POINT™;
survive? | 1150 FORT=170300s NEXT

1160 FORT=1473TO1495: FOKET , 1ZB1NEXT : RETURN

Modifications for joystick control.

150 REM

170 IFPEEK (340) =254 THENX 1=L :C=1281 XL=11GOSUB&00

180 IFPEEK(Z4X) =253 THEN X1=R:C=120: if=1: G0SUBLOO
Z30 IFPEEE (R—MZ) >23% ORFEEE(R-1-HM2) >23% ORFEEK (R-31—(2%M2) ) >23F ORFEEK (R—-32-(2%M
23 ) 2239 THEN2SO |
270 IFPEEK(338) =191 THENX={R—(2Z#H2} ) A%=X: F=HN2Z: GOSUDAZ0 |
280 IFPEEK(I39) =251 THENX® (L~ (2%M) ) 1L %= X1 Feti: GOSUEA20

120 IFPEEK(IXIR) =239 DRPEEK (Z45)=239 THEM AR= (AR ( (PEEK (319)=239) ) a=1)+ (PEEK { 345)
=237+ { (AR=0 ANDPEEK (534353)=23%) -8} +{ (AR=7 ANDPEEK (3391 =23%)#8) iH=A (AR ,0) 1L1=A{AR
o 1) 1L2%A (AR, 2) tL3=A (AR, 3) : LA=A (AR, 4) 1 BOSUBISO

330 IFPEEK (3381 =251 DRPFEEK (3431 =22% THEMBR= (PR ( (PEEM (I30)=251)s=1}+ (FEEK (343} =2
ZI31 1+ L IBR=0 ANDFEEK (343)=223) s=H)+ { (BR=7 ANDPEEK (330} =251 )8 s H2=n (DR, 0) 1 R1 =4 (B8R
w1V e R2Z=A(BR, 20 s RT=A(BR, 3) s A=A (BR, 4) : GOSUBSL0

= ar e o]
‘#-"J‘an-—,n. o

T S gl

W ®
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NEW FOR THE
SPECTRUM

LOMDOM
UMNDERGROUMD Eustion

YicLarLa

TUBE TRAIN TERROR

(By Douglas Elliott)

Total anarchy rules in London. Can you deliver the bullion using the only
available means of transport, the London Underground system? Many
perils await you! This program used the full 48K and features excellant
graphics and sounds.

Plus 32K RAM at special Budget Pak Prices!

Save £2.50

For Issue One Spectrum — total package price £45.95

For Issue Two Spectrum — total package price £35.95

(Look at the edge connector at the rear of your Spectrum — if the solder
bands are the same width at the gaps between, you have an issue one
computer. If the solder bands are wider than the gaps between, you have
an issue two computer).

SPECTRUM

HARDWARE
Simple D.LY. installation gives your Spectrum a full 48K of RAM.
Supplied complete with illustrated, detailed instructions.

32K RAM Board (Issue One Machine) ..... Only £42.50
32K RAM Kit (Issue Two Machine) ......... Only £32.50

SOFTWARE
Tube Train Terror: Exciting new game for Spectrum (48K)
.......... Only £5.95
Spectrum Games: Airport, Alien, Crabs (18K or 48K)
3 amusing, absorbing games at a budget price

.......... Only £4.95
Z2X81

A full range of “Fast Loading” software and hardware is
available. Tick the coupon below for your free 1983 Catalogue
and enclose a large stamped addressed envelope.

| wish to order the following:

O Spectrum TTT Budget Pak(lssueOne).... | Only£45.95
[J Spectrum TTT Budget Pak (Issue Two) ..| Only £35.95
0 32K RAM Board (Issue Dnel ............ Only £42.50
O 32K RAM Kit (Issue Twu‘.l cieinvaes| OniyE3I2.50
OTuba Train Temor .......covrsisnsnsssas-| Only £ 595
O Spectrum Games ..... ereisrnannesee] ONYE 485
O Free 1983 JRS Gﬂtalogua R : FREE
Tick as applicable Total (inc. VAT & P&-P}

O My cheque/P.O/Money Orderfor £________is enclosed

[0 Please charge my Barclaycard/Access Account No:

24 hours phone order service for Barclaycard or Access.
Mame

Address

Age
m Post to: JRS SOFTWARE, Department

19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (0903] 65697

19 Wayside Avenue, Worthing, Sussex BN13 3JU

BBC Micro SOFTWARE

- FROM .

FERNLEAF
) MICROSYSTEMS |

1. WDFID EDITOR £12.50 IP+ p inc) model B
4 pages of text 10 write, delete, save, load, insert, draw tables, print etc.
Package inciudes Manual, ideal for almost all writing needs. Drives any printer
for frilled printing & special formatting by embedding ASCI codes in text, 10
pranber

2. HOME-FINANCE £12.50 (p + p inc) model B

Another must for the BBC micro owner. Package manipulates 10 separate
asccounts; handles direct debit, standing ordars, financial forecasts plus printouts.
nchades manunl

3. SKY-BIRD £9.00 (p+ p inc) model B

Incradible im fast roal tme graphics, exciting sounds & multi colouned
graphics. Guida the flight of tha sky-bird behind mauntaing, avoid the lazer hawk
but watch out for unknown dangérs behind the hills. Employs skill and returns
untold enjoyment for all,

4. SCREEN-DUMP £6.60 (p+ p inc) models A+ B

Superfast machine code program. Auto adpsts 1o any mode of user's scregn
display and dumps screan in 3 selectable sires with colour discrimination
Inciudes Instructions to use any prnber.

We offer quality software to
compliment the quality of this micro.
We also write software to order.
Enquire in writing.

Enclose SAE.

Orders to: FERNLEAF MICROSYSTEMS

SILVERGROVE INNHAMS WOOD
Retail dealers CROWBOROUGH, SUSSEX TNG 1TE
offered big Tel: Brighton 565303
discounts or Brighton 603191

SINCLAIR AND
ORIC COMPUTERS

UK prices are shown fimar. The bracketed prices are Europesn export phoes whech
inciude insured air-mail postage o all the countries of Europe including MNaorway,
Swaden, Finland, Denmark, S[Iﬂll'l and Italy For Oversess cusiomes oulside Ful!‘:p-r' &n
exira [5 postage par item K charged

Ay lasl our new xury vorsions of the 48X Sinclair Spoctrum are here with full siped
ypewriter keyboards enclosed in a tough, larger plastic case which also houses the
powenr supply and the computer pch. Full-travid | gold-platéd seatch contscts wath a kfe
af 1 oparations ang hited. Bebave it or not these cost only a tiny il more than the
standard model. Spectrum ZXK £161 (E181). Spectrum ZXKS [As sbove but also fitted
with a space bar and double sized shift and enter keys) £163 (E180). Standard ZX
Spectrum 16K C108.70 (£129). Standard ZX Spectrum 48K L1682 (£172). 17K memary
upprade {or 168 spectrum (lssue 2 ondy) £44 (£45). Fuller master unil for the Spactnuem
inchuding speech synthesizer, sound synthesizer, amplifier and joystick ports £47.78
{E56). Zx microdrive nia infal, Zx RSZ32 n/a (nfa). xx printer £52.13 1£61). 5 printer rolls
£10.43 (£16), 2281 £43.43 (521, x81 ram packs Yok £28.04 [£78), 84K L2951}, Ong t
48K computer £147 (£158). Keyboards for ZXB1 and ZX Spectrum: — without space bar
£28 (LX3), with spece bor £38 (£41)

DRAGON 32 £173
COMMODORE COMPUTERS

Commodore 84 £299. Vic 20 £130. Kit 10 allow the use of an ordinary mono cassefia
recorder with the Vic 20 and the Commodore B4 [8. Commodore casseite recorder for
these computers £36.50. Super expander high resolution cartridge C27.956. We stock
most accessories,

GENIE COMPUTERS

New colour Genie £179, cassette recorder £25, 16K ram card £33. Light pen [16
Aceessories for Genie 1 and Gende 2: — EG3I014 32K £189. Dae drives single £199, dual
£3589, Double density convertor £72 High resolution graphts CE2. Prnted snterlace 36

UK101 AND SUPERBOARD

32« 48 display expansion kits UKI01 9, Seres 1 Superboand C14. 32K memory
axpangion boaed [B0. Cegmon £22.50. Word processod prog £10. Centronies interiace kit
E£10. Cased disc drives with DOS single £2756, double £2156. Stand alone foppy. disc

CoRirGeer L83, e

PRINTERS —

Low cost daisy wheels: — Smith-Corona TP1 £418, Brother HR1 £250

Olivetti Praxis 30 Bytewriter: — the latest mirache, & combined dabsy whoel printed and

electic typewriter for only £418. Epson FXB0 £387. Epson MX100/3 £425. Oxi Microline
B0 £188, Oki Mirchine B2A (343, Oki Microline BIA £467. Oki Microling 84 {684, Oki
Microling 82 £437. Dki Microkne 53 £589
5V POWER KITS
Fully stablized 5V computer and TT1 power kits, 1.54 £7.83, 34 £12.17, 6A 20,87,
SHARP COMPUTERS
We can supply Epson printers to run direct from the MZB0A, MZBDK (ifo box not
rpecded) tor £72 plus primter price. Wa alo specialize in interfacing printess 10 the
MZEDK, MZBOA and MZBOB both with and without the ifo box.

SWANLEY ELECTRONICS

Dept YC, 32 Goldsel Rd., Swanley, Kent BR8 BEZ.

Tel Swanley (0322) 64851

Postage £1 on Sinclair products (UKL £3.50 on other computers, [4.50 on printers and

S0p on other orders. Please add VAT ro af prices. Official credit and overseas orders
walcorme
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The B.B.C. Microcomputer ...

available today, but designed for the future...

Are you looking for a home computer that is flexible - that can cover
education, entertainment or business, powerful - that offers 32K of
memory,; and is above all great value?

rﬁ

Then look no further! Come and see us at Microstyle and we'll show
you the B.B.C. Micro'.

A home computer system designed to grow hand-in-hand with the
abilities of it's user, and that is capable of keeping pace with advances
in modern technology.

We stock a wide range of exciting games and systems packages, quality add-on facilities and a
comprehensive selection of accessories designed to expand your B.B.C. system.

— ] - =
‘ Games & Educational II Qur range is growing daily, and we | Printers: One of the most valuable aids to the |
Software: deal direct with independent, | programmer or business user, |
specialist software suppliers to bring | Qur range includes: |
you one of the widest choices Epson MXB0 FT lIl. £385.00
| available in the South-West. GP100A £224.25 |
— - - GP250X £299.00
Screens & Monitors: | Green Screen, 12" Monitors. £90.00 FDh:I_FI COLOUR PRINTER/PLOTTER.
Colour Monitors, 14" screen. Make 4" roll fed paper. £149.00 |
the most of hi-resolution graphics in Discom BYTEWRITER. Greal value,
colour. £285.00 | low-cost daisy wheel printeritype-
L _— B e T : . writer. £557.75
Cassette Decks: Great value WITH COUNTER. £3365 | [ B I T S
: i = Books: i Keep up to date with developments,
Joysticks: Add a new dimension to your games | | | our stock of books and publications

. : is changing all the time. There's
B.B.C. joysticks. £13.00 | always something new! l

et o ; —e e | |
Accessories: Our stock covers just about ALL PRICES ADVERTISED INCLUDE VAT
| everthing you could ever need. For
| example, B.B.C PARALLEL PRINTER
| CABLE. £19.95

T T o

&

Contact us now for your B.B.C. Microcomputer.
available ex-stock at £399.00

Don't forget, we also stock a wide selection of other systems
COMMODORE, SPECTRUM, ZX81 and COLOUR GENIE

Talk to Microstyle the people who make computing understandable

THE HOME COMPUTER PEOPLE
e e
The Newbury Computer Centre, and The Bath Computer Centre
47 Cheap Street, Newbury. 29 Belvedere,

Telephone: Newbury (0835) 41929 Lansdown Road, Bath.
Telephone: Bath (0225) 334659
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ROG OIN T

The truckers on this four-lane freeway are too busy chomping chocolate bars and
watching out for sports cars to worry about a jaywalking frog: so look both ways in

Desmond Phillips” Frogrun.

! SEM FROGRUM

2 SEM (C) D.PHILLIPS

18 SOXE36873, 254 PRINT 7154 FROGRUN & PRINT"MMCONTROLSH" :PRINT"3
e

28 PRINT"  |":PRINT® H——J":PRINT®  I":PRINT" N"

30 PRINTYE DODGE THE TRUCKS AND CATCH THE LOGS!"

4@ PRINT"M ¥0i! WAVE 2 LIVES AND 2@ SECONDS TO GUIDE  YDUR FROG HOME"
S8 FRINT“® ONCE SLL 3 FROGS ARE HOME YOUR TIME LIMIT WILL DECRERSER":GOSUBSSE
CLR

£8 SC=0:L=3:51=3637E F1=32:F2=32 F3=32: Ti=1880 FT=0
78 0OF=32 GC=I Y=1@:iK=15 "i-“@ﬁﬂﬁﬁﬁ" FOKE3E372., 15

38 PRIMT TR - W PRIMT @ 7~ ety b
m FRIHTH"L 11 pRlnTu“ F o A |
188 PRINT"MWH  “~ EUPRIRT= MR et sahih et cadpshne
119 FPRINT"m ¥ L L:J CE"PRINT" MRS t”& idﬂ FAE"
128 PRIMT" K (44 nlOLRIIPRINT MW $HE  $44 FLL "

138 FOKEVEES,Fl:FOKETGS4, F3 PDFErnﬂs FR:pPOEZS405,.5 POKEZS414.5 POKE38418.5
148 DY'=@:[X=8:A=PEEK 283} | [FA=S51THENDY==] U ES] . 120
1SA [FA=Z2E8THEHDY=1 PFPOKESL. 150G
168 [FR=4ZTHEHDX==1 "FOKES] . 200

178 IFA=2BTHENDX=1 FOKES1.218
{88 POKESL.B
198 [FH+DX<I0RY+DN20THENY 28
288 IFY+DY10THENS08
218 F=FEEK{ TE8B+ + D +44% Y+DY¥ ) )

220 [FY> 1AHNDY<EANDP=32THEN420
¢33 IFY26ANDF-C O E2ANDR <> 35THEHS 26
248 I[FY+DY=0RHDF L >32THEN4 20
258 IFY+DY=0RAMDF=32THENSZO
260 [FOY=0ANDDX=06THENZSG
270 POKETESO+M+d4dwy . OF FOKESIS480++44%Y, OC
280 OF=REEK(7ES@+M+IM+448  Y4+DY) ) i OC=FEEK ( ZE4E0@+ M+ 0+ 38 (YD 2 )
200 ¥=M+Dd:Y=Y+DY POKETES0+X+448Y , 35 : FOMEZS400+X+4dey . 5§
300 IFY=10RY=3THENX=X=1
38 IFY=20RY=4THEHK =K+1
320 [FY SANDYSLBTHENPOKETES0+H+44 %Y, 32
330 POKE2.30:POKEL .44 S¥YSE20: PﬂkEl,as SYSEES POKEL, 132: SYSE20 POKEL . 176 : SYSBes
340 POKEZ,31:POKEL,8:SYS820:POKEL,52: SYSBEE FOKEL, 96 5YS220 POKEL . 140 - 5Y586¢
356 P=PEEK(7ES0+M+dduy) : [FPCOIZANDEC ISTHENS 2O
360 IFY>SANDY<S1ATHENPORETESG+ +adaY . 25 POKEIS4G0+{+4daY . S
378 IFSCOHITHEWHI=5C
3E0 PRINT"T:"TI#™ L:"L
398 FRINTHS:“SC"T FRINT“IRNBDRRRERE : “H " TI"
408 IFTI>TETHEH4AZE
416 GOTO148
420 FOKETES0+X+444Y , 0P "FORESS408+ +448Y,0C
430 FORETESO+DM+H+44% Y+DY ), 35 FOKEZS400+ +DX+440 {v+DIY) ., 2
448 FORT=1STOBSTEF-.3 -FPOKES1-1.,128+2¥T POKE36272. T NEXT 'FOKE3&E7S. 8
458 L=L-1: IFL=THEH47Q
468 FORT=1TO1@00: HEXT : GOTO

470 PRINT"IEaai AHOTHER GAME [Y./ M1?"
486 POKE192.8
450 GETA$: IFR$="¥"THENEE
508 IFASCI"N"THEN4SO
518 FOKEZ.8:8Ys2
520 FORETESO+)+ddny . 0F  FOKERS400+ (+34%Y . OC
S0 POKE7ESQ+H+DA+448 Y+ DYy . 35 POKEZS400+ K+ DH+444(Y+DY ). S
548 FORT=1TO30: FORG=20OTOZ19 POKES], G+T -HEXT -HEXT :POKES1 . 0@
S8 FORT=1TO01080  HEXT : SC=SC+560
60 [FR=3THEWF 1=33
ST IFX=14THENFZ2=35
580 [F¥=12THENF3=25

SC=S5C+10

550 FT=FT+1 [FFT=3THENFT=0:F =32 :F2=32:F3=32 Tk=TH-308:5C=5C+108a

sap GOTOVG : o o - i ). %
510 DATH 165,1,133,251,165,2,24,195, 120, 133,252, 162,20, 160,80, 177, 1,7, 200, 1771
136.145

&20 DRTA 1,200,104, 145,1.136,177.251,72.200,177.251,136,145,251,1804.200., 145,231
282, 16

&30 DRTH 226,996,165, 1,133, 251,165, 2,24, 105, 120, 133,252, 162,20, 168,28, 177: 1.7 2.2
B

548 DRATA 136, 145,1,208, 104,145, 1, 136,177,251 .,72,200, 177,251,136, 195,251, 104, 200
145251

=50 DATR136, 136,202, 16,224, 36 FORT=820T09 1 2 READK FOKET . k- KaX+K "HENT  IFXC 12468
THEMSTOF

sea DATA 153.1%53.126,249,.219. 189,153,129, 7.63, 1 27. 127, 187, 127, 63, 7.0, 255,295, 255
55

ETO DATA 255%5.25%5.0, 012,254,291, 241,242,241 . 254. 11 2. 255. £5%5. 239, 235, 2995, 255, 253,
=55

520 LATA ?.a;..l..; Tl 71,585, T112, 254, 208, 2058, 255, 258, 2549, 11&.7

€20 FOKESe. 22 FOKESZ.:8 FErE 1,8 FOKESS. @ FOQ RT=ET0511 FOKET166+T.FEER(ZFZVBE+T )
MENT

7O8 FORD=7A48TOTSE3 FEARDK -FUKEG. K NexT FOKEZE5653, 255 FETURM
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VIC-20

THE GAME Frogrun is designed for the
unexpanded Vic-20 and uses machine code
and defined graphics.

You have to guide an intrepid frog across
four lanes of busy highway and safely on to the
pavement. He then has to hop between the
logs and make it to his home in a gap in the
bank. There is a 30-second time limit — this
goes down by five when three frogs have made
home. You are not allowed near the edge of
the screen or on the river bank.

The contest finishes when three frogs have
been flattened. A main loop i1s incorporated
and various subroutines. The scrolling 1s done
by two machine-code routines in the cassette
buffer at locations 820 and 866. These scroll
right and left for one line whose starting
address is at location 1 and 2. Unfortunately,
the machine code and defined graphics take up
a lot of memory as they have to be loaded from
Basic.

10-50 Title screen
60-70 Initialise variables
80-130 Print game screen
140-180 Player input
190-260 Check mowve
270-280 Move frog
300-360 Scroll logs and trucks
370-410 Print Time, Score
420-510 Splat!
520-800 Frog Home!
600-650 Machine-code data
650-700 Defined graphics. ——

To stop painful crashes, there is an error _ —
trap in 650 that checks the sum total of the ==
machine code data and Stops it if there is a
discrepancy. The controls U, H, J and N are
read by Peeking location 203 and can be
changed be reference to the table on page 179
of the Reference Guide. My own personal
high score is 13,410.
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EXCITING ADDITIONS FOR

YOUR HOME COMPUTER

THE MAPLIN TALK-BACK
for ZX81 and VIC20

Now your computer can talk

*Allophone (extended phoneme) system gives
unlimited vocabulary

* Can be used with unexpanded VIC20 or ZX81
— does nol require large areas ol memory.

* In VIC20 version, speech output is direct to
TV speaker with no additional amplification
neaded.

* Allows speech to be easily included in
programs

Complete kits. Order As:

LKOOA (VIC20 Talk-Back). Price £24.95.

LKD18 (ZX81 Talk-Back), Price £1995

Full construction details in Maplin Projects

Book 6. Price 70p. Order As XADEBG

SOUNDS GENERATOR
FOR ZX81

3-Programmable tone generators with
programmable attenuators turns your £X81
into a mini-synthesiser.

MNoise generator with 3 pitch levels enables the
creation of most special effect sounds
Singlé address access via BASIC with PEEK
and POKE. Connects directly to éxpansion
part socket or motharboard.

Complete kit. Order As LW96E. Price £10.85
Full construction details in Maplin Projects
Book 5. Order As XAQSF. Price TOp

ZX81 INPUT/OUTPUT PORT

Two bi-directional ports for a total of 16 input or
16 output lines.

Includes one butfered output which can
interface directly to CMOS

On board address selection allows for
expansion to 6 ports with two boards.
Complete kit. Order As LW7E6H. Price £9.25.
Full construction details in Maplin Projects
Book 4. Order As XAQ4E. Price 70p

MODEM

A CCITT standard modem that connects
directly to your telephone line via a B.T.
approved transformer. Transmits and receives
simultaneously on European standard
frequencies at 300 baud. May be used to talk to
any other 300 baud European standard modem
including the Maplin Computer Shopping
modem on 0702 552941 and any

British Telecom Datel 200/300 Service modem.
The modem's computer interface is

RS5232 compatible.

A complete kit excluding case isavailable. Order
As LWS99H. Price £39.95,

Full construction details in Maplin Projects
Book 5. Order As XAQ5F, Price 70p

NIRPLIR

KEYBOARD with
ELECTRONICS for ZX81

Full size, full travel keyboard that's simple to
add to your ZX81 (no soldering in £X81).

* Complete with electronics to make “Shift
Lock”, “Function” and “Graphics 2" single
key selections.

* Powered (with adaptor supplied) from ZX81's
own standard power supply

Full details in Project Book 3 (XAO03D). Price TOp

Complete kit (excl. case) £21.90.

Order As LWT2P.

Case £4 95 Order As XG17T

Ready built-in case £29.9

5
Order As XG22Y, ] A

ZX81 TV SOUND

ZX81 sound on your TV set.

Video reversing switch for normal or inverse
video display. Can be used with the Talk-Back or
Sounds Generator kits.

Complete kit. Order As LK02C. Price £19.85
Full construction details in Maplin Projects
Book 6. Order As XADGG. Price TOp

ZX81 EXTENSION BOARD

Our ZXB1 Extendiboard plugs directly into the
Z2X%81 expansion port and willaccepta 16K RAM
pack and three other plug-in modules
simultaneously. Parts are s0ld separately as
follows

PCB Order As GB08J. Price £2.32.

Edge Connectors (4 needed) Order As RK350
Price £2.38 each

Track pins (1 pack needed). Order As FLB2D
Price 85p per pack of 50

INTERFACES for MODEM

Interfaces for most popular home computers
which do not have RS232 ports will be available
shortly. Aninterface for the ZX81 that includes
a complete Machine Code Communications
Program is available. Order As LKOBJ (ZXB1
Modem interface Kit). Price £24.95

Full construction details in Maplin Projects
Book 7. Order As XAOTH. Prica 70p.

Maplin Elecironic Supplies Lid.. Mail Order: P.O. Box 3. Rayleigh. Essex 556 BLR
Tel. Southend (0702) 552911 (Sales)

159-161 King S1.. Hammersmith, WE. Tel. 01-748 0926. 284. London Road. Wesiclif-on-Sea. Essex
Tel, (0702) 554000. Lynton Square, Perry Barr, Birmingham. Ted. (021) 356 7292
All prices include VAT & carriage. Please add a 50p handling charge lo orders under £5 lolal value
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AN UNFORTUNATE shortcoming of the ZX-81
is the absence of a tape verify. Considering the
poor quality of many tape recorders that get
used with ZX-81s, and the widespread use of
cassettes that have not been certified for data
storage, there is a fair probability that, once in
a while, a program will not be saved correctly.

Nothing is more frustrating than spending
hours typing in a program, saving it and
reloading it at a later date only to find it cannot
be loaded due to a saving error. A Verify
routine which checks the saved program
against the one in memory would be a great
assel.

This program is suitable for any ZX-81 —
amount of memory is not important. The
Verification program is in machine code and
sits above RAMiop, thus being protected
against New and Load. The program occupies
116 bytes, hence users of small memory
ZX-81s should bear this in mind. If users
already have machine-code programs above
RAMiop, these will not be destroyed or
relocated: the Verify program will sit between
these and RAMrop.

Program 1 resets RAMtop 1o accommodate
the routine. It looks at the existing RAMutop,
reduces it by 116 bytes, then destroys itself by
performing New. Because it is self-destructive,
remember to Save it on tape before running it!
While running, it comes up with:

TO VERIFY RAND USR X
where x is a number shown. Make a note of
this number — it will be used later.

Program 2 is the verify routine. It sits in a
Rem statement in line 1. After typing Rem, a
follow it with 116 characters — I usually use 0,
To load the machine-code program into the
Rem, Run program 2. The machine-code
loader used has become pretty standard in
Your Computer. Enter the code in
hexadecimal, either as a single byte plus
Newline, for example, 76 N/L, or as a block ot
a time for example 7676CD230F plus N/L.
Make sure each byte consists of two digits for
example OF and not F.

Once the machine-code program has been |

loaded, delete lines 10 to 90. Then put in line
10:

10 RAND USR 16632
Also Poke 16510,0. This will change the Rem
line number to 0 — a safer approach since line
0 cannot be deleted. Now Save program 2 on
feontinued on page 67)

SAVED

Andy Scott helps you attain the goal of better saving
on the ZX-81 by providing a much-needed Tape Verify
routine — amount of memory is not important.




NEW TITLE ALSO OF INTEREST...

ZX SPECTRUM USER’S HANDBOOK NEWNES BOOK OF PERSONAL
Robert J Simpson and Trevor J Terrell COMPUTING Edited by Phil Chapman

* Includes original programs in BASIC and Whether you are interested in personal computing for
machine code education, business or pleasure — or whether you

Newnes Book of Personal Computing will lead you
gently through the micro minefield.

Personal computer hardware, programming,
applications and future possibilities are all covered by

e For ZX Spectrum Users

Explains the features and operation of the
machine and gives enough information on

programming in BASIC and machine code to our experienced team of writers, each of whom deals
enable you to ex,::lc:yt th_e Spectrum’s features in with a particular aspect of personal computing.
many practical applications. 0408 013206 128 pages £6.95 March 1983

The book covers Spectrum hardware and
software, and explains how to interface the
computer with peripherals. The sound facilities are :3;‘:0":’5.5:':; BASIGi tai
described and eight colour plates demonstrate lan R Sinclair

the Spectrum'’s advanced colour capabilities. Contains annotated listings of useful BASIC

j ; : h rar f micros.
Man)’ Uﬂglnal prD-g!'arT"IS in BASIC and machine subroutines whic may be used on a dange ol micros

: . The subroutines are designed to take advantage of
¥ = 4
code are included, and the exercises and worked particular features or to overcome limitations of

examples will help you gain hands-on experience particular machines and to allow the convenient
with the Spectrum. generation of impressive displays.
0408 013230 208 pages £6.95 March 1983 0408011637 96 pages £4.95 December 1982
N : ORDER NOW from your local bookseller
N][ewnes Technical Books y
\l AN IMPRINT OF BUTTERWORTHS A calalogue gvng detais of all our computer tities 1s available from
- | BOROUGH GREEN, SEVENOAKS, KENT TN15 BPH the Publisher.

ZX SPECTRUM & ZX81
EDUCATIONAL SOFTWARE

CCEHFT

Data Review, Analysis & Formufation Technigue
Makes the 16K-Z2X81 a serious data processing tool
.« - Drobably the best spreadsheet prograny available for the |
2X81." ?
. turns the ZX871 into a serious tool for recording and
analysing data at home.”

Spectrum Junior Education £5.50
Use your Spectrum to help your children with their school work.
This cassette contains eight attractive, easy-to-use programs for
the 7 to 11 age group.

Topics include English comprehension, spellings, homophones,
junior science, maths and history.

# Entering your own questions and answers allows you to adapt
two of these programs for exercises in any subject area.

* Moving colour graphics and sound are extensively used to
improve motivation.

* Use the "draw' program to produce pictures, maps and
diagrams.

Suitable for the 16K or 48K Spectrum. FProgram notes are

supplied.

O-Lavel Chemistry (C1) £5.50

This cassette contains four clearly presented revision/tutorial
programs. The subject matter has been carefully structured to cover
the most important aspects of:

“Thoughtfully written and very easy 1o use — yel more compre-
hensive than many programs written for larger computers and
which take days to master.”™

Spreadsheet flexible from 5 to 80 columns wide withup to
450 ""grid positions”’

Comprehensive report generator and full text/data listing
facilities are usable at any stage — all with instant machine
code speed ’

Columns are displayed 3 at a time in any order yvou 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

* Elements, compounds and mixtures,

* Structure, bonding and properties,

* Redox, electrolysis and the activity series.
* Acids, bases and salts.

All reports and listings duplicated on the 2 printaer as
continuous copy

Named BORAFT files can be ‘saved” either full or empty
but structured for repetitive later use

Detailed instruction manual covers all facets of the program
i

48K Spectrum and 16K ZX81 versions of the cassette are available.
Flease specify which you require.

Please send me ___ U[EISTSTSRN programis) : F 2 ]
‘ | h / et tor b Professional Computer Assisted Learning materials from:
Incicing despetoh. SR s CALPAC COMPUTER SOFTWARE
B i te Name .. 108 Hermitage Woods Crescent, St Johns,
> Myrmidon Software, 1 Address 2 H - Woking, Surrey GU21 1UF.
PO Box 2, Tadwurth Overseas orders: £6.50 (511.60) per cassette; includes AIRMAIL

S.urnzp-..nI KT20 TLU , T = postage.

66 YOUR COMPUTER, MAY 1983




feontinued from page 65)

tape. The two Halt instructions at the
beginning of the machine-code program are
there to prevent the contents of the Rem
statement from being listed. This is preferable
for two reasons — one to prevent an awful
mess from being listed and, secondly, if the
machine-code program is longer than can be
listed on 1o the screen, the ZX-81 will
effectiyely crash.

Now Run the program. It will relocate the
routine o above RAMrop, changing three
absolute Calls at the same time to the correct
address. It will then perform New — thus
destroying the Basic program.

Now to use Verify. First put in a Basic
program and Save it. Rewind the tape back 1o
the start of the program just saved, then Rand
Usr x as a direct command — where x is that
number you wrote down from program 1 —
remember? Now press Play on the tape
recorder. Three types of report code can be
shown:

0/0 program verified and is OK
D/0 Break key pressed during Verify
E/O Error has been found on tape.

DI0 is similar to when Break is pressed
during normal Load and Save. Note the use of
E/0 — Sinclair does not use this report code. If
an error has been found, your original
program has not been destroyed — try listing
it! Just re-Save the program and do Verify
again.

The Verify routine does not check if system
variables have been saved satisfactonly —
during Verification many would be different
to when saved. In between saving and
verifying, do not change any user variables or
define new ones — they would be different to
those stored on tape and an error would be
shown. The Verify program can be used
within a Basic program also, for example:
100 SAVE “EXAMPLE"

110 PRINT “REWIND TAPE TO START OF
EXAMPLE"

120 PRINT “THEN PRESS PLAY ON TAPE
RECORDER"

130 PRINT “PRESS G KEY WHEN YOU HAVE
DONE THIS"

140 IF INKEY$ <> "G" THEN GOTO 140

150 RAND USR X

Where X is the start of the Verify program
— again the one you wrote down. B

Program 1.

18 LET H=PEEK 156308+2TSePEEK 16385
LET HeM-116

LET T=}./28&

LET HuIHT T

LET Lw{T=H)ZSE

POKE 16388.L

POKE 16389.H

PRINT “TO VERIFY USE RAND USR “
PRINT " PRESS ANY KEY TO COMTIMUE"
188 IF INKEY#$="" THEN 0OTO 10@

119 HEW

22328288

Program 2.

1 REM {#ill this with 118 characters)
LET Hml&314

LET Af=™"

IF Af="" THEH INPUT A&

IF Af="5" THEN STOP

POKE M, 168C00E AS«CODE AS(II-476
PRINT AT 11.73¥;" " A8{1 TO 23
LET Hmiasl

LET A*=A%{3 TOX»

GOTO 38

RUH <in FAST)

223885885

The Verify routine in machine code,

409082
Fluckch
dREd
4987y
Elaisd
ARER
4Q8C
408F
4851
4933
4255
4037
4S5
4098
4B5C
4B5E
40A1
40A2
4BA3
ADA4
40AS
ABAT
SUAS
AR
43R0
SIDAE
ABAF
4081
+PE4
4PB7
AAES
40BE
“dBC
SAHE
4OEF
4@C 1
42C2
S0C3
4BCn
0L
40°A
SDCE
48CcC
ABCE
SBCF
<201
4004
<205

4807
4008
4anc
4a0E

40E 1

ABES
4BE 6
4DET
ABES
4BEE
49EC
4QEE
A0F R
qaF g
4OF3
4OFS
40F 7T
40F3
4PFBE
ADFE
AGFF
4102
4105
4108
4108
410F
4112
4114

e
Ve
CO230F
ar
= -
CBaA
cCoo3l40
18FR
BEa1
Bson
2ETF
DBFE
D3FF
1F
JIeas
Co2BaF
CF
ac
COMT1 v
v
634
18EC
Fl
COal4@
8
17
FOF3
218942
CO91+40
117540
Ay
ES
ED32
El
3294
e
BE
a1l
COMTZ 23
EDSE1 448
A7
ES
EDS2
El
Z0E3
O cozBaF
CF
FF
COIBaF
CF
L]
oS
1ES4
TRAILER B&1RA
COUNTER 10
DEFE
17
CBTR
B
38FS
16FS
D1
<004
FES&
IOAL
B1T DOHE 3F
cell
303
3
Zhdd4e
BleDaa
L)
22ab4a
ZZAB4D
228340
218440
E0SEA44a
a1Ta0e
EDBQ
COC383

HEXKT FROO

IN BYTE
HEXT BIT
BREAK1

BREAKZ

FROG MAME

VERIFY

GET BYTE

HALT
HALT
CALL
SCF
RL
RRC
ChRLL
IR
LD
LD
LD
IH
QT
REA
Jr
CALL
RST
DEFB
RLA
FLA
JE
OIHZ
FOP
CALL
LD
RLA
IR
LD
CALL
LD
AHD
PLISH
SBC
FOP
Jr
LD
cP
JR
IHC
Lo
AND
PLUIGH
SBC
POP
JR
CALL
RET
DEFB
CALL
RST
DEFEB
PUSH
LD
LD
DEC
I
RLA
BIT
LO
JR
DJIHZ
POP
JB
cp
JR
CCF
RL
IR
RET
LD
LD
ROD
LD
Lo
LD
Lo
LD
LD
LDIR
CcALL

BF23 . FAST

[n]

1]

4821 , INBYTE
408C . HEXT PROG
C.81

E.88

A.TF

A:C+FE}

L+FF» A

C.48A3 . COMT 1
BF 28, SL0W
BeH

ac

C.4008 . CET BYTE
4055, BREAK]

AF

4831, IH BYTE
A.C

HC . 40AA . FROG HAME

HL 4009  VERSH
4991, IN BYTE
DE .4@79

A

HL

HL .DE

ML
C.40CS,CONT2
A.C

CHL»

HZ . 4006 , ERROR
HL

DE . CE=LIMED

A

HL

HL -DE

ML

HZ . 48B4 . VERIFY
QF 28 . 5L0W

ALE

C,43DE . TRAILER
40EQ . COUNTER
DE

HZ.40F2.BIT DONE

-]

HC . 42893 . HEXT BIT

C

HC . 4053, HEXT BIT

HL . CRAMTOP »
BC . 200D
HL . B
CAGB0 ) . HL
CABRED . HL
CABES ) . HL
HL 4084

DE . CRAMTOR »
BC . 2074

@ICH, HEW

119 prevent screen listing

15ttt topw lizten

:Text for BREAK key
(Echo to screen

1JR i+ BREAK not preszed

# 3 REPORT CODE D
1} BREAK key pressed

JE Build ur brte 1n C Rea.

boad built up byte into A
1Bit 7 of byte into Carry
IR 4F not last byte of name
Start losdina Ffrom 4009
1Byvte from tape into C rea.
Start of Bazic prog.
tClear carry

tSave address count
iAre e ur to Bazic proe?
iRetrieve poidress count
jAnd it not.do not verify
sBte From tape into A

;Ds Byte VERIFY

1JE ERROR if wverify false
fHL points to next address

IClear carry

J8aie adidress count

Are we up to E-LINET
rRetrieuve address count
JAnd i€ mot cont. to uerify

FIHG Srrors -
1 YREPORT CODE @

1 *ERROR —
JIREPORT CODE E

¥} Timirne
¥ Loops

Pick up tape sianal
F Build upg

Brte in
} C Reaister

rRETURH
sPut acdress of FAMTOF in HL

racidress for THEBYTE in HL

i ITranEfer peoor hinmd
3 » (4084 to SOF7)
# rto sbouve RAMTOF

Users of old Sinclair BOME note the +ollowing chanases:

42844086 COZDaF
ADSE-42R0 cCO28aF
4A01 4803 CD2EaF
40D5—-4808 COeaar

Or alternativel,

load the machine code programme as described skoue.
POKE 16517.32: POKE 1653%.40: POKE 185594 .48 POKE 16539.40

into DE
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C..).E. 800

IMicrocompuiers

VAT included where applicable

QUALITY DISK DRIVES

Singhe drive 40 track single sided 1 < 100k £180/£225.00
Dual drive 40 track single sided 2 = 100k £365.00
Dual drive 40 track doubile sided 2 x 200k ..£550.00
Dual drrve B0 track double sided 2 » 400k JET99.25

All drivas are cased with own PSU for retiability,
and include connecting cables and utlities desk
Defvery £4.00

SOFTWARE FOR THE BBC MICRO

MISSILE CONTROL the first implermentation on the

BBC Micro of the papular arcade gama, [32K) £5.00
MAZE MAN an authentic version of the popular

arcade game. (32K . . - £6.00
BALLOONS a highly or mal game Thm SO0ON hc-:m

compulsive playng. | - .. E6.0D

DISSASSEMBLER the me-ﬂwr',,- dumn rc-l..-l,-rva includes
2 scrolling back in memory facility. (16K) ., .
MISSILE CONTROL, MAZE MAN & HﬂLLDﬂNS

usa the Keyboard or Joysticks for contral

30+ PROGRAMS FOR
THE BBC MICROCOMPUTER

This Book contains program listings, with cxplanations B
tips on using the BBC Micro
GAMES UTILITIES GRAPHICS B MUSIC
Most programs will run on Model's A & B
Edited by C.J. Evans, vanous Authors
A pair of cassettes with all the programs s available,

BOOK £5.00
BOOK & CASSETTE SET £3.00

LEADS

The BBC Micro comes without o cossatie lead

TPin Din to 2 x 3.5mm & 1 = 2.5mm minijacks voe o E4.00
TP Din to 5Pin Din & 2.5mm rmn-pcl. . + v E4.00
TP D o 7P Din . [4.00
TP Din PLUGS . ... .. Two for £0.65
6Pin Din PLUGS (for RGB socket) . . Two for £0.65
5P Din PLUGS (360" for RS232). . Two lor £0.65

AS423 TO AS423 (BBC Micro to BAC Microl
Two metre cable £4.00 Four metre cable £5.00

TELEVISION/MONITOR LEADS

full range available
Phono plug to Co-ax with h-gh quality cnl:rll EI Ma:urs ' £3.00
BNC Plug to BNC Plu : : .- E3.10
BNC Plug 10 Phono uq-
li.e. BBC Micro 1o Rediffusion TVAM) . ... ........... £2.20
PRINTER CABLES
BBC o 36 way Centronics Typa connector ... . + oo E17.50
BEC to 25way D Type (ForusewithRS23 .. .. .........E980
BEC 1o 40 way edge connector (Centronics 7391 ... ..., . £20.00
TORCH to 36 way Cenronics Type connector. -« E20.00

BLANK C15/C30 COMPUTER CASSETTES

Ten for £4.50 ANY MIX

15 Way D Type Plug with Coves £2.75
Computer graphics design pads 100 sheers £4.00

BBC UPGRADE HITS

AAM UPGRADE ([ 100ns) e B
KIT A Printer & 170 Port ., ' e T n e P 4
8
E10.

00

50
KITBANRSIODUE POIT . o ocvransissainsnsnssnssnssssss EBO0
KITCSerial /OB RGE. .. ... colcuiarinntnsnng s E10000
KIT D Expansion Bus/Tube . e A 00
Full Upgrade kit I o0
AHmnlu'ﬂmfmﬂm

STAR DP8480 PRINTER
FROM £250.00 INC VAT

80 CPS : B0/96/132 COLS
BIDIRECTIMAL LOGIC SEEKING
TRACTOR WITH FRICTION FEED

;v v R LE217.38 4 £32.61 VAT = £250.00
High Hu Grlphn:s uphun to allow BRC Screen dumps

/E£20.00
(24HR SECURICOR I}ELIVERY FOR PRINTERS £8.00)

VAT included where applicable

Send SAE for full Price List of our large range of accessories.

POSTAGE Add S0p per order or ks stated
Dept (YC), 26 HENRY AVE. RUSTINGTON.,

ITHCrOCOMPUIErS W SUsSes anie ooa (s, coet

HM
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GIANT ADVENTURE GAMES

1) COLOSSAL ADVENTURE: The classic mainframe game “Adventura”
with all the original treasures & creatures + 70 axira rooms

2) ADVENTURE QUEST: Through fores!, desar, mountains, Caves, waler,
tire, moorland and awamp on an epic quest va Tyranny.

3) DUNGEON ADVENTURE: The vast dungeons of the Demen Lord have
survived His fall. Can you get to thair treasures lirst?

Every Level 8 adventure has over 200 individually described locations and is
packad with puzzles - a gameé can easily take months to complete. Only
sophisticated compression technigues can squeeze so much in! Each game
needs 32K and costs £9.80

® (53 ForTH, FORTH TOOLKIT

“rgFORTH" runs on 18K or 32K BBC Level 9 Computing are pleased to

micros and costs £15.1t; announce a new toolkit for

# follows the FORTH-79 STANDARD “'rgqFORTH" on 32K BBC micros,
and has fig-FORTH facilitios: It costs only £10 and adds the follow-
provides 260 FORTH words; ing facilities to FORTH:
is infinitely extensible; * a 6502 assembler, providing
has a full-screen editor; machine-code within FORTH;
allows full use of the M.O.S; turtie graphics, giving you
permits use ol all graphic modes, casy-to-use colour graphics;
even 0=2 [just!); decompiler routines, alliowing the
provides recursion easily; versatile examination of your
runs faster than BBC BASIC: compiled FORTH Programs:
needs no added hardware; the full double-number seat;
includes a 70 page technical an example FORTH program: and
manual and a summary card; demonsirations ol graphics;
has hundreds of users other useful routines

. mm u'|ll'¥ lmrldnrl.

Extenslon Basic . . £15/£30 ROM Missile Defence ..

Adds 30 new keywords to BASIC SuperGuip ..............ooo... 8b,g £4.90

Compression Assembler 2 ... €12 S-games cassotte misc £5.90
Small Source + high speed (FULL RAMGE N CATALOGUE)

ALL PRICES INCLUDE P & P AND VAT, All programs are in stock and will be sent within
2 days of receipt. Please send order or SAE lor catalogue, describing your micro, to:

LEVEL 9 COMPUTING

Depl ¥, 229 Hughenden Road, High Wycombe, Bucks. HP13 5PG

. mIcaET.S
. ma’cgEE.Bﬂ
. mfcg E7.890

PASCAL FOR THE
ZX SPECTRUM

Hisoft are pleased 1o announce the availability of Hisoft Pascal 4
for the 48K ZX SPECTRUM.

No longer do you have 1o put up with the siow execution speed of
BASIC programs; Hisoft Pascal 4 produces programs that run
between 40 and 100 [yes 1001) times faster than the eguivalent
programs written in ZX SPECTRUM BASIC. For example, a
program to sori 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 0.8 seconds!

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

NOW you can write games programs e1c. which run as fast as you
need them to without having to resort 1o assembler or machine
code.

NOW you can use a language which requires minimal re-learning
when you move from your SPECTRUM to another computer;
Hisoft Pascal 4 has all the essential features of Standard Pascal as
detailed in the Pascal User Manual and Report — by Kathleen
Jensen and Niklaus Wirth, the man who designed Pascal.

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

To 1op it all, we are offering the package (which includes a 60 page
manual), for a imited time, to 48K ZX SPECTRUM users at an
INCREDIBLE price of only £25 inclusive.

We also have a powerful assembler, disassembler and de-bugger
package called DEV PAC. This includes a fast assembler that
allows conditional assembly and has many assembler commands,
a labelling disassembler and a de-bugger which is very easy to use
and has single step facility.

The package comes with a 40 p
system. DEV PAC costs only £1

Write for more details TGDA Y to:

u manual giving full details of the
50 inclusive,

Tel. (0793) 26616 (Answering machine)




ZX SPECTR

GHOST'S
REVENGE

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 | ARSI 0 :

run from you ® Pulsating power pills that change the I LI copies of GHOST'S REVENGE at £5.95
ghosts’ colours ® Eat the running ghosts for 400, 800, i | enclose Cheque/PO/cash for £

1,200, 1,600 bonus pts. * Skill level selection enables both SOy No Credit cards.

beginners and experts to play * Harder levels feature Name

invisible mazes * Full solid effects times and top score. Address _

DESPATCHED BY 1ST CLASS RETURN POST

ONLY £5.95 o 2 pacine

Post coupon now to: MICROMANIA SOFTWARE
14 Lower Hill Rd, Epsom, Surrey KT1A 8LT.

TWO NON-VIOLENT GAMES

FOR THE YOUNG AT HEART @ Elephnnt
ET~ | Software
olo @

PUZZLES FOR THINKERS
ON ZX SPECTRUM/ ORIC

VANQUISHER 48K
The thinking persons train set. In this brain baffler,
rearrange if you can, the jumbled letters of the word
VANQUISHER via tracks and sidings. Score by time and
moves £5.20

PARAGRAM 16K

Can you rotate the 16 letters around into their correct order
without getting perplexed. Score by moves £4.95

© Automata U K. 1983

FREE POSTAGE & PACKING

BUNNY s ETa. forany zx spectrum ELEPHANT SOFTWARE
— e ATOMATAUE o 41 Haymill Road,
; onone citsette, 65a OSBORNE ROAD Burnham, Berks SL1 6NE
(e | inclusive pandp. PORTSMOUTH
HAMPSHIRE POS 3LR
Tel (0705) 735242 J
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1 REM SATURN LANDER
2 REM © G. QWEN,MRRCH 1933
3 G0 TO 2
1@ PLOT S5X.5Y: PLOT SX,.SY+1: D
RAU 3.2: PLOT SX+3,5Y: PLOT SsX*1
,S5Y+2: PLOT SX+2,35Y+2
11 RETURN - £
20 PAPER ©: BORDER @: INK S: C
LS : OUER 1
21 PLOT ©.,92: DRAU 1d,292: DRAW
9,-18: DRAWL 8,.6: DREU 14 ,-10. DR
AU 6.4
22 CRAW 4.,.-4: DRAW B ,6: iOHHEE L
4,-10: DODRAW 15.0@
24 DRAWU B.i: DRAL -15.2: DRAW
OVER ©; 16, -1
26 DRAW 14,5: DRAW 4,-4: DRAW
i8.,8: DRAW 6, -2: DRAW 2.4
28 DRAW 10, -16: DRAN 10d.6: DRA
W 8,12: DRAW 1@&,-8: ORARW 8.4
ﬁuag D?gu 15é—1a: DRAW 24 .14: DR
’—- : DRAW 4,2. ORBL 3, -10
S5 PANBORSLE
MIZXE : FOR S=1 ToO
A TEL C=U=R 32308 NEXT 5 D¥
ET ﬁs:“ﬁﬂ I = H B sy
CO AB AD CB - e ny E0RD

45 PRINT AT 12.0;R%:0T 1 -
. LET Rg=R$(15 Th J+g$f Tnsi55?$
PRINT AT 17.08.RS

S@ LET R$="EFG KLM KLM EF
G EFG KLM HIG nMOP
J _HIS NOP_ " S
;55 PRINT INK S;AT 4,@;R$;AT 8,
I
6@ LET SX=RND#1@®+7S: LET Sy=1

51 LET HU=@&:
2 LET S=e
B4 G0 SUB 1@
65 IF POINT (SX,8Y-=1).+FPOINT (
AL, 8 -1} +POINT (BX+2,5Y-1)=3 T
EM GO TO 20080

LET uUu=a

86 LET 0OSX=5X: LET 0O3Y=3Y
&7 LET SX=5SX+HU
B8 LET 5¥=SY-UU: IF =¥Y>16S5 THE

N LET UU=2

59 LET NSX=SX: LET NSY=SY: LET
SX=058X: LET SY=05Y
e G0 SUEBE 1a8
T1 LET SX=N5X:@ LET 3% =N3Y
72 LET 5=5+1-(INKEYS$<>"")
7E LET L=USR 2220
76 LET HU=HU+.25%( (INKEY$="2"
HHD SX <2580 BHD HU<4=3) —(INKEY S$=""1
* AND SX32 AND HU>=-31)
”}?? LET UU=UU4 . 25-,.S3 (INKEYS="0Q
78 INPUT : PRINT Bi:"UERT.UE
L="; INHT (LDUx1a@) . -10a, 6 "HDR.VEL="";
INT (HUx10@) 108
8@ IF POINT (5X,3Y)+POINT (35X,
SY+1) +POINT (SX+1.3¥+1) +POINT (S
X+l ,5%Y+2) +POINT (S¥4+2 . SY+31):00I0
T (SX+2,5Y+2) +POINT (5X+3,3Y) +P0O
%ET (SX+3,5Y+1) <@ THEN GO TO i@
20@ GO TO B4
1008 FOR F=@2 TO 38: QUER (F/2=IM
T [(F/B)): IMNK 2: PLOF SX.S¥: ORR
g 3,2
1818 PLOT SX.SY+2: DRAW 3,-2
182@ OUT 254 ,55% (Fr2=INT (F,2))
19380 MNEXT F
1035 INK 7
1240 OUT 254 .0
1858 PRINT OUEBR &;AT i, 3i; FLA=S
H 1; "GAME QUER"
1255 PRINT TRB 11; “SCORE=":5
i28@ STOP ~
08 IF ABS HU> .25 0B SY»S THEN
GO TC 1oae
2010 FOR X=12 TG S@ STEP S: BEEP
..ll.,-..:{; MEXT X
2018 TITHNK

5
20290 PRINT AT 1.,12; FLASH 1, "WE
LL DOMNE"™

2030 FPRINT TAB 11; "SCORE="; 200-5
3998 STOP

5999 PRINT “PLERSE WAIT UHILE DA
TR IS POKED" 1 _ ; /
apP@ RESTORE 206@: FOR u=Dd TO 12

rd

9210 READ DATUM: POKE U3SR “"A"+U,
CATUM: NEXT U AN 2
29920 DATA ©,15,31,31.63,63.7,0.0
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4,248,25S2,252,192.0 -

A @,1,16,31,127,63,31,0@,
, 254 ,254 ,245,240,0
5,531,65,61,0,
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a 2 READ RADD
g51® LET As=""
9520 IF As="" THEN READ A%
9525 IF A$="N" THEN GO TO 9505
2526 IF 8=-"S" THEN STOP
954@ IF CUDE =S%(1) »64 THEMN LET B
£(1)=CHRS$ (CoDF AFE i1l -7)
SSS@ IF CODE A%(2) *64 THENM LET A
$(2)=CHRg$ (CODE RAS(2)-7)
QSEGBFDHE RDC, 16#«CODE RA$+CODE RS
i) 010
g8Z8 LET B9DD=ADD+1

E0 LET As=-A%(= TO I
2528 GO T aIs5S2e
SE@@ DATA 51999
261@ DATH 3200¢, "CSDSESFS2B11200
PR5@BCS237ECBL72BFS19F 10620CB162
B1OFBR4C11PECF1ELDICICON"
SE2P DARTH 32192, 'CSDSESFS1120008
E8CS2B197ECE 1IFFSAZEDS223F 10620C
S1E2310FBA7EDS224C110E6F 1EADICIC
gNil
S530 DATA 32280, 21804 CcDed?D21R
04ABCDOB 702100480064 70212048CD647
D218045C0OPB7D21E@48CD64 702120500
DEOB7DCON"
296840 DATA 32300, 216050CDE647DE1S
AS@CDE4 7PD21ABSOCDE4A7DCSN"

a7@8 DATA @,"3"
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Landing on the surface of
the planet Saturn from an
equatorial orbit is not
an easy number. Garry
Owen’s 16K Spectrum
program will help you
run rings round space
pilots who boast
about working In
the asteriod belt.

YOU ARE IN command of the first manned
mission to Saturn. Your object is 1o land on
the planet’s surface but to get there you have
to navigate through the rocks which make up
Saturn’s rings whilst compensating for the
strong gravity.

The program, for a 16K Spectrum, is
mainly Basic but four machine-code routines
are used. The routine ar 32000-32024 scrolls
one line right to left by one pixel and the
routine at 32100-32139 scrolls one line left to
right by one pixel.

Each of these needs the address of the first
byte of the top row of the line to be scrolled
supplied to 1t in the hl register to work

The routine at 32200-32242 calls the two
scroll routines and provides the correct
addresses. This moves the rocks. The routine
at 32300-32318 positions the landscape so that
the landing pad is a random number of pixels
from the edge of the screen.

The data for the machine-code routines is
held in Data statements, in hexadecimal, in
lines 9610-9640 and Foked into memory by
lines 9500-9590 after RAMrtop has been
lowered to 31999 — lines 9500 and 9600.

The data for the user-defined graphics —
lines 9020-9070 — is Poked into place by lines
9000 and 9010. Note that the capital letters in
lines 40 and 50 are the graphics characters on
those keys.

| OATURN LANDER

Type in the program as shown and before
attempting to Fun it, Save it so that it auto-
runs from line 8999 on Loading, that is

SAVE"SATURN"LIME 89299
This ensures that all the data is set up before
the program is Run. Verify i, New the
program and reload. You should get the
message
PLEASE WAIT WHILE DATA IS POKED
The program is now ready to run.
The controls are:
1 to accelerate to the left

2 to accelerate to the right
0 to accelerate upwards

Note that if you are already moving in the
opposite direction to that which you want to
go, you will slow down first. Watch the
velocity readings at the bottom of the screen.

The remaining program structure is as
follows:

10-11 draw lander

20-35 draw landscape and move it
40-55 prints rocks on screen
80-62 initialise vanables

64-200 main program

1000-1060 crash routine

2000-2030 successful landing routine
The variables used are SX and SY which
give the co-ordinates of the lander, and HV
and VV — horizontal and vertical velocities.[Jj




THE <~
INVASION

BEGUI

The assault on your
senses has begun
with a great
choice of games
that have been
created to give

you a real
challenge!

4 .thename
of thegame













‘... '-An'y of these games for just

B including first class post,
E ' packing, VAT and an
B UNCONDITIONAL
& LIFETIME GUARANTEE
| @ EACH

I When you buy imagine Software you buy i for iife. if an
~ Imagine Software product EVER fails to load first time
- simply return it to Imagine for an instant free replacement.
~ All orders despatched by first class post within
24 hours of receipt. Subject to stock availability.
Why not put a first class stamp onyour envelope and you will
receive your order within 3 days of posting. Available from
W.H. Smiths, Boots, Laskys and all good software outlets.

Dealership enquiries contact: Mark Butler lmf.]giﬂe SUHW‘U re, Masons BUiIdiﬂgS, Exch ange Street EﬂSf, I.i\'El'Péi
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»l, Merseyside L2 3PN.

] £ :
I I I EE I N D N B B

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

Please rush me copies of (tick box)

D Arcadia :] Schizoids D Arcadig D ng;k)r Waiters
l [ 1 Ah Diddums [1Caicha Snatcha
I Molar Mavl [ Frontic
. [for any ZX Spectrum) {for any Commodare VIC-20)
Please debit my Access/Barcloycard (delete os necessary|
Card
§ Number
l | enclose Cheque/PO for €
' Mame
Address =%

Y3
L------------J
S SUPERFAST CREDIT CARD SALES LINE : e

051236 6849 (24hrs) s
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: t_andby for action as your hydrofoil destroyer
iarsely tracks a submerged sonar target. Rod

hopefully not te

the bottom of the sea.

A DESTROYER LURKS on a storm-tossed sea,
lying in wait for passing submarines — the
object, of course, being to destroy one. This
game has been written in machine code, and
uses imaginative display.

The first and most obvious benefit accruing
from the use of machine code is that of speed
of execution. Basic is a general-purpose, high-
level language designed to cope with an
infinite variety of programming neceds. A
machine-code programmer, on the other hand,
can confine his attention to the particular
needs of the moment. The result is that a lot of
time-consuming classification of tasks, of
fetching and carrying can be avoided. A Basic
program is ultimately performed as a machine-
code sequence of course, but an awful amount
of sorting and organising must be carried out
by the interpreter during its execurtion.

A second, and directly-related advantage to
be gained from writing in code is that of
compactness. This factor is of overriding
importance when programming the unex-
panded ZX-81, for the simple reason that the
machine can arrogate to itself nearly all of the
available RAM. Of 1024 bytes of user
memory, about 125 are occupied by system
variables; a further 700-odd by a 22-line
display, and a smallish, variable number by
stacks and marker bytes. You will not need a
calculator to work out that very little is left
over for controlling that power station.

Sinclair sidestepped the problem of the
insatiable demands of screen RAM by
arranging that display RAM only be allocated
as it was demanded, a CLS reducing this
allocation to a minimum of 25 end-of-line
markers. Basic being rather wasteful of
memory, programmers in that language for
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the 1K machine are forced to make constant
use of this facility to contract the display file.

The technique is this: to clear the screen
each program cycle and reprint the display, in
order that unused but opened display lines
should not accumulate an overhead of wasted
RAM. Economy results, but unfortunately
with a fairly paralysing strobe-effect. In
machine code, a sufficiency of display RAM
can be permanently opened, and the display
given a feel of continuity and fluidity. Natur-
ally, if enough memory were to hand, and a
fast interpreter, then the pros and cons would
need to be reargued.

For the current program, a decimal dump is
provided in figure 1, disassembled in figure
2. It will be noted that some use of Sinclair’s
ROM has been made.

The first address shown in the dump is
16514, indicating that the code is 10 be stored
in a Rem statement occupying the first Basic
line of the program. Therefore, type:

1 REM 110 CHARACTERS . . .
whichever you like.

Having done this, type

PRINT PEEK 16511

the result should be 112. If it is not, then edit
line 1 and delete or add characters as appro-
priate. Once line 1 is correct, edit it twice,
changing the line number to 2 and 3 respect-
ively. You should now have three Rem state-
ments cach containing 110 characters. Now
type:

POKE 1651188

POKE 165121
and in effect, a single Rem statement having
342 characters remains. The stage is now set
for entering the machine code. To prevent an
unbreakable listing loop occurring after the

code has been entered, the two first characters
Poked will be Newlines, or end-of-line
markers. This has the effect that the default
list line will always be line one. However, to
list subsequent lines, simply type List 2.
Remember to delete the loader when entering
has been completed.

Typing in the code using the loader of figure
4 should not take more than about 10 or 15
minutes, forbidding though the dissassembly
looks. As bytes are entered, the format of
figure 1 is reproduced on the screen to allow
straightforward checking of each entry as it is
made.

Figure 3 lists the massive Basic part of the
program. Do not be tempted to add frills; they




Figure 1. Figure 2
- e - LEFT 7 CP 24
15514 118 1180 4% iz Gd U-BORT HUNT CIS3SHASIEHMS
TR i T B - ¥ g8 e naanT 7
. o INITSCRN LD HL,
i8S 32° 22° 18 IR % T skl rae CR REGL The
16539 253 1 a 1 175 PUSH HL JR Z ,DCHARGE
18544 21% 11 120 177 32 L DE.7 LD (SHIPAD) ,HL
16540 249 225 3@ s1 25 ADD Hi , OE CALL PRTEHIP
iaSS4 34 B3 ed 2288 1385 LD lDFt‘-LJ HL RIGHT = CP 23
16859 B [ =8N j=1% -] LD B.GB4 L
16564 B4 42 123 B4 as £ JR NI DCHARGE
18569 34 2123 64 2126 233 ZERORCC XOR A ING ML
16574 70 B4 Sz 35 230 RST 1@H B B
ies78 7 &0 &a =0 [ DJNZ ZERCACC -
16584 B4 iga 7 iia 71 1 L b
jeses if 3¢ & 3 & LD A CODE = L0 =, (ALY
; a a PRTRCC RST_i1@eH
jeeea $& 84 8s 2=e s DJNI PRTACC gﬁp“ﬁ“’“:”"
I22TT Saw i SRR EnE . LD _BC,256 JR Z,0CHARGE
16619 126 2954 110 48 197 BLANKLNS gg? ?GH LD (SHIPRD) ,HL
16624 & 5 8¢ 131 38 CALL PRTSHIF
16682 16 ®RE1 43 43 43 CEC BC POP BC
BG 5L 174 BB B2 o4 L A,B DJNZ ACTIONT?
ie6ae 208 245 @ &2 1s 98 N AHK JR DCHARGE
e Yo amy m apy D% INITSHIP PoOP HE 0 ELNS June JR PRTSUB
HARGE LD BC, (DCIND)
16689 51 2118 & 2 197 LD E,S1 LD HL, (GCRD)
e o B i B o PB7SHA85) s sir 8.
[ 16674 4 1 JR NI, BLAHKDC
| @R FE L o S R
' 1 i S= 298 5 LD (SUBCOUNT) A GON AL D
16684 25 126 =0e 1168 225 NEUSUB LD HL ., (RAND) LD A, (LAST-K)
1678 28s 13s a8s 193 18 LD ¢ DCHARGE? CP 253
res o 8§, i c8taitey s i e
16719 B8 64 293 5 32 LD HL, 5U5¢GUNT
16734 =24 253 238 P21 i@ éﬂg '-}“" BLANKEC LD fHL) D
18739 S8 62 B4 71 114 INE A LD E,33
18748 313 22 7= 186 384 NC _A BoRE BhTo
16754 174 5S4 B2 48 60 J.n-launLIHEb LA ?ﬁEZCP“TDC
| i8782 837 81 & 8 I L tHls A R AL hC
0 ol ) A o B Boielerouen
8785 £ 13, i3 3% &t enLt, Przzos, DR ZoELIT
18785 38 16 982 ise 189 LD (SUSAD) . HL Fioee tEIEEEE?’HEt
ieBese 4@ 1 iid ®BESs 187 PRTSUB LD HL , (SUBRAD) DE
LAY LD B,HMAINCOUNT
is8@e =237 62 4 138 38 PUSH HL LOOP DEC C
16814 S4 139 I8 1i4 =01 LD B, JR MZ.LODOP
16810 1 &3 i) a2 B LD {HL) ,C )
isBa4e B4 43 113 as =4 INC H DJNZ LOOP
#8922 %8 8 @ 8 i B0z BEERMEI o el
ie839 1 -] 205 245 FOP HL CSHIPLEN
issid B E37 7B 78 &4 DEC HL B
iss4® © ° 201 LD (SUBAD) ,HL LD E,LINEINC
LD A, (HL) LD HL , (S
: : CP MEUL INE PUSH HL
will almost certainly lead to an out of memory HRZ NEUSUS 7 kP
report. I.ibéﬂﬁlll_,cul}l! " LD A, fHL)
Keyboard decoding has been arranged rto O oo R Z,5
suit the destroyer skipper wearing regulation DEC HL T
Arctic-issue mittens: any key | through 5 will DEC H SBC HL ,DE
in loft wiii k : LD fHL) ,CODE “H" LD (HL) ,D
move the ship left, while any key 6 to 0 will URVES LD A, (FRAMES) o —
move it to the right. Pressing F_rcltnscs a fgn’c'{'g PRTBLK = ml'.?.n
depth charge. As normal, these devices are set LD B.8  os A rmt x
to trigger at the supposed depth of the sub- LD HL, IDFCC) IEE Ea (HL3
marine. This particular destroyer has excellent e A ;?H,__ ) uR 2.1
i = e Tl LD L.
sonar; its charges always go off at the approp- gy — POP HL
riate depth. They must, however, drop into JR Z 42 e o
the conning tower to produce the desired EE?HL; ,A EE?HE'S'I.
effect. To alter the speed at which events take HeYIons Push’Be INC HL
place, try Poking different - values into address ol s e a
16767. . EXIT BC,#
LE‘r HL ESbﬁﬁﬁi
DEC
LDIHLI Gt T
INC
LD (HL) ,"B"
IMNC
LD (HL) , 7O
C HL
LD (HL) ,"O"
INC HL
LD (HLY ,*M"
INC HL
LDI(HL) ,"#"
LD BC
cALL o3
LD BC, (SUBCOUNT!
LD #
RET
Figure 3.
BRASIC PROGRAMHE
1@ PRINT USR 16516
SUBS ESCAFPED
15 INPUT As
20 RUN
Figure 4.
LORCER ROUT IME
1@ FOR N=1 TO 338 STEP 5
& scHoLL :
@ PRINT 16513+N;
25 FOR Kud TO 4
38 INPUT
35 POKE 16S513+N+K .1
48 PRINT TRAB (Z7+K3#5)  I;
45 IF N+K=038 THEN STOP
S8 HEXT K
8 ®
60 NEXT N
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TERPRISES LTO

.. Is a new company, from J.K. Greye, set up
~ specifically to bring you High Quality/Low
Cost games for your Sinclair Zx Computers.

THE

ARCADIAN

tor thighd 6/48k
SINCLAIR PECTRUM

only £4.95 incl.

Invasion - Kamikaze,

Mir'm:ffif;?:!rj UFO

Games ag vwhurv IEr £5+ r-a-:"h
whypay mpre Fihﬂdu’iuﬁw
- =all tu.f,mv.lhn' pﬂfw onet

Tha ARCADIAN Ingludes gamas to sult all ages, from 510 105

INVASION: Our verslon of tha Classic Arcade Game, suraly ona of 1ha bast
around, Includes Full Celour High Res. Graphics, Sound and It's incredibly
fast at the and.

KAMIKAZE: If you ke Scramble, you'll love this. 18 levels (long onas at
that), of tertuously twisting caverns, Missiles, Starmines (which move In
botwean gamaes, so It's naver the same next time around), Bases, Fuel
Dumps (watch you don't run out of fuel!), and two speeds (dilficull and
impoasible), Dafinitaly a gama for those amongst you with a suicldal
tendency, whan playing games, bacause you can score aven when you
crash! {If you can make It past level B, write and lat us know, ‘cause that's
a8 far as wa've managad!).

MINEFIELD: A totally new game, in which you have to lay minés in a
forest, Sounds simple doesan't (17 Bul, once you start, you can't stop and
thara lies tha rub (or to ba more axact the explosion!). Guaranieed 1o gat
your fingers in a twist|

UFD: Dodge the Astercids, blast the Allen Crall and work off your
aggressive instincts on the keyboard, Gels progressively more difficult
tha longer you last|

All ol these lor only £4.85, can you allord to miss oul on this onal

ZXB1 GAMESTAPES as previously sold by J.K.Greye Soltware Itd.

HAHIST!-PE 10 1K mzuu
Games inel A5TEHﬂID5 UFO, CODE. BOMBER,

If:'ll.rll.l.f}‘l' ME, KALIEDESCOPE, &

PROBABLY THE BEST VALUE 1k TﬁFE AVAILABLE

We've done in 1k, games which some of owr Compatitons requine
18k 12 dot

CAMESTAPE 2 for 16K enly £3.05
# STARFIOHTER Supert machine coce Space Battle. Set
againgl a background of twinkling stars, with Stunnting
axploniong — il you B0 hiE Ihe enemy|

PYRAMID Can you move the Pyramid? Make a mistake snd i1 will
callapie! A trenkers Qame

ARTIET Tha ullimate Graphic Designers ald. & Directians, 10
Mernories, SAVE, COPY, RUBOUT, CLS, elc

OAMESTAPE 3 fow 18K only £4.9%
« CATACOMBS & MulthLewsl Graphics: Adventura Esch heval
can contain up to @ Rooms, B Passapes, T Monstiers, Food, Gold
Tiaps, Phantoms, an Exit 1o Uhe naxi level), and thare's an
infinite numtar of lva'e

MOTE Thig is NOT ane of the necessarily limited texi
Adveniures as scid risewhers

“An grcellent sodichive game which will keep you amueed for
houra”. COMPUTERS & VIDEQ GAMES

Sand your order (o JK.GREYE ENTERPRISES LTD. 16 Park S1. Bath BA1 2TE
Pleass tick boxes of required tapes.

The ARCADIAN at £4.95 [ :é. nsn-;;rltvnalr::;url‘a J.wu;:m ;c the

GAMESTAPE 1 at £3.95 [ ' SO LIV,

GuEsTiees s O IR
a .

|y L e e it e e e e A

Address. ... ot : SR ;
................. Postcode.

| uncmsa acheque:P 0. fork.

made payable to J.K. GREYE ENTERPRISES LTD.

TRADE & EXPORT ENCGUIRIES WELCOME
PROGRAMMERS| Do you think you can write brillian]l games
Softwars for the spectrum? If 5o, contact vs and wa'll marksl
it Tor you, |1 you dant think your games are the besl ascund,
1y ihe other Boliware Houses, Decause wa will only sail 1he Deab!

It your prafer 1o Soe Defore Duying, our ranpe of Gamesiages
#rw glocked By W M Smin John Manted and (o0d comauter
shores Nafonwde
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SINCLAIR OWNERS
READ THIS FRON s

You've probably neand 3oLt MACHIVE CODED PROGRANS and TRougt 50 wihat! How Gan they
REIE ET

Vel now you can fing out and LaEe The very feal Sfference Dy putthasng o beest MACHING CODED
programi. Thele erwiate fedtunes of The Mok Modern professional computers (12 YR wiling machne
cosed program for I8, B0L LPIRVALC amd Bnmcisir mesng wie Knovy winas wit'ne fadeng sbon

Just read the specficanon and you'll 30¢ wihat we mean

MACHINE CODE TEST TOOL

The wTrmacte profeieonsd utor Snd Se-Dusy BrograT. Wi wwiche M 10 Meld Ll Wil Ouf Oh DRODFamTL
¢ TEST and diplky mkifure Code Malructiond & ey re wilen
= [DEAL for Dogh Uhe NowEr 2nd INE expen
= FULLY gogumenied win & 31 page nsoral
¢ HEX:DECIMAL comverison 51 standsrd
* CHARACTER QENERATOR — of unteirvade gually
fuppdied free with the Specthen verson

Avaiabie for the |45 X3 prg 140G Spectium

SPECTRUM CHESS Dere you tace The Turk

Tre original Turk wias a0 sighteenth oentury automaton, J ifesae mechanical figune reiplencent in Turiish

CORLME 3N SEpted Berend 3 wooden (abinet o0 whiKh 3 chess bosd amd pesces waene plaied

DCP now offer ol the tasntieth century equivalent of that Turk — 2 chies-playing csmpute Daogram
chen! =

Tha Turk Ilﬂ!'l.!ﬁu!ﬁl!.l\lﬂ

MANMY OPTIONS INCLUDE

® & LEVELS OF DIFFRCLLTY
Di.‘.ﬂ'\-ﬂlﬁ-'l'm MODE

* BOARD EDITOR

» GAMES PRINTOUT FACLITY

* BUTZ CHESS AGAINST THE CLOCK

* TWAD PLAYER MODE

® UNANHED GAMES CAMN BE STORED

* RECOMMENDED MOVE

FULL INSTRUCTIONS PROVIDED

Worick on i 16K ahd S8K Spectram, i B i wil one. Tie, M and retreyl S 400 FUE SOOrer (e

1500 ingevadual nusrmes], Dyrasimad Memory Management 3nd OomaiFieen eohmigues maket 2 0t podubie

ang ERere’s & I Mone

L] EI-I-I-I- ICHEEN IPIF‘I-I"I and EDITING — for it &1 & DapE & & NADEEnd Wil imierL. e and TAR

DTGl

* MULTIPLE INDEXING = ) way user-defined ndes enablet you 1o oo, COLaogue, ST and prirg
erliars X Seeoed, eisenial [ar (e Mot epMEcand JpRACAIDT

¢ INSTANT RESFONIE — yei thi program i vely very fag

¢ SUPER FRIENDLY = craohprool, exthemly eiy (0wl a0 ef /s nit in 3wy ihad BAST can never De

MANY UIEE

* AT HOME — [ionng sddneised. printing out Xma Card s e

* AT WORK — fou mall-Droer wiork, imerndl ieiephone 'ﬂ-"l‘(‘.ﬂ"}‘ SOFLAG CURDMETE D [HPTL AR, W
chode

* CLUIRS — pring-out members lift, sort ciffenent categories s

MACHINE CODE.. IT MAKES ALLTHE DIFFERENCE.....

Post onder tor Ouford Computer Publshung Led, FO. Bos 99, Onfong
Pisane rusn me: Addrem Mansger & E8.55 racn | Specirum ondy
Chwesz Tha Turk & £0.95 eacn. [ Specrum ony.
Maching Code Test Tood 2 L9975 eacn
Tick ban fof edEion feguired: 1D Lipecrum
Send chegue, pomsl ceder or ACCESS No. o showe sodress. Or triephore onder wath ACCES Mo 1o
[O753) BRABLS

MNAME
ADORESS

e OCF
Asgilable from mor branches of W H LMITH & offer retsden

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:
* Add logical arithmetic functions

(AND, NOT, OR, XOR)

List all BASIC variables and arrays

Speed up your games with our fast
screen output.

Renumber your program
(including GOTO and GOSUB)

All routines in machine code

Easily called from BASIC

Fully documented
Runs on 16K and d-a_l( SPECTRUM

£9.95 inc VAT (+ £1p. & p.)

To order or to obtain datails of our other products contact:
70 ASHCHURCH DR.

Malva Ltd. s

NGB ZRA
REAL TIME SOFTWARE SPECIALISTS




BREAK THROUGH
IHE BBC

OPERATING

A

%

The Breakout prograrm.

{ ONERROR RUN
1BETVESS. B
2emMOoDET
30 PROCSETUR
4BPROCCOURT
SeCALLPIP
EOPRINTTRB: 24 .83 18% 1 IFTBCCS4 AMDTEYL21 GOTOSE
7TOTIME=R: REPEAT SOUND L12.-8,.TIME.3: UNTIL TIME»20Q
ERSOUNDELL =15.0,5 IF 7BC=Ss THVeTHY 2{2ERNDS 2 3=30 TYVe255 ' GOTO48
20 TYVER=-ABSL 7YY 3 BLY=BL %=1 PRINTTAB. 37.83:BLY
1@BIF BLX>@ 7THV=RABSS THY Y COTOSE
118 IF I8%)HI_SCORE HI_SCOREw|SX
1Z8FRINTTAE. 3. 1£ XCHREIZZHIT G’/ -AMNOTHER CAME OR"CHESIS]TAS! 2. 17 CHREL34"ES
CAPE'-STRRT FROM BEGINNING"CHRS1S1:
{3@IF HOT INKEY(=-84) GOTOLI3@
(4R THVel ZRRMDL 2 =32 TYVeZEEE  HiS=1  BLx=BALLSY 1€ 8% =R  GOTO40
iS80EF PROCCOURT'LOCAL IX. %
{S=CLS
1ERIF THSLl AND TBC=S4 TWS=TWS+2
1TRCLS PRINT 'FOR I%=@ TO 22:PRINTCHRS!IZ MEXT
1SOPRINTTABL L, LOSTRINGS: 358, CHRE112)
15@
POAFORI%EE TO23 PRINTTAE! 1, IXICHREL18]1 ) TRBC 38, 1% ICHRE234 ) 1HENT
ZIBFORIXmTUHE+2 TO TUS+HT PRINTTADC 2, 1% )STRINGS. 36, CHRE 124 ) 1 HEXT
2EQFORIX®L TO THE +1:PRINTTABL@®, IXCHREL1SL NEXT
ZIPRESTORE («FOR IX=] TO &:RERDJX PRIMTCHRS. «MEXT
240REFEAT PRINTCHR®1S1 'UNTIL VYPOE=Z3
250 DATAL4AT, 132,146, 149,145,148
260THeRMDS 15 )42
Z727BC=0 TEF= 15 TPE=35: TDE=1 PRINTTAB( 19,21 ) CHRE4Z ; STRINGS, 78L~1, CHR847 ) CHR®
< I'd .
2ERTENaTY  TLM=Ty  TEY=Z0  TLY=28: 7PMaThE2  TPY=£0  TDMa « 70Y=d : PRINTTAES TX. 28 }CHRS
33
ZSBFRINTTRE. 1. @ XCHRO131: "HI _Score: " CHREI3IS HI_SCORE; TABC 16,2 CHREL 33 ) "SBcare  *
JCHRS134, 153, TREB( 29,20 CHR®138; "Balls " ) CHRE1I1IBLX
FPBREFEAT UNTIL INKEY(-=-5%)
21 @EHDPROC
32200EF FROCSETUP
IZE0SHORDELFFF 1 « OSHRCH=LFFEE ' DSBYTEmLFFF4S
I4BVDUZ23, 5202, 8.8, 8
ITeDIN COT 5.T1 @.72 2,72 2.74 0.B% 2.BY 2.PX G.PY Q.XV 8.¥V .BF 2.PB 2.BL &,

(listing continuad on page 83)

& SYSIEM

BBC

Chris Melville’s last two
articles delved into the
BBC operating system —
now you can break out.

THE PROGRAM published here is a Basic-
driven assembly language program to play
either Breakout or Breakthrough. It uses pixel
graphics in Mode 7 so that it should run on a
model A if you miss out all the comments and
put multiple assembler statements per line.
Using pixels in mode 7 needs some fiddling
which would slow down a Basic program too
much to make a challenging game, but this one
is both fast and smooth. It was intended as an
example of how the MOS calls would be used
in games programming. There is not a direct
memory reference in the whole program —
unusual for a game — so the program will run
on any operating system and also with the
6502A second processor installed. The
fearures are: selectable bar size, increasing
game speed as score increases, selectable initial
hardness, selectable bat speed relative to ball,
selectable number of balls per game, wall
lowers every time you get through the last one,
breakout or breakthrough, and high score.

Some of the operating system calls are as
follows:

Line MOSs
Purposa numbars routine
Produce & beep 680-710 QOSWORDI(7)
Perform Tab 950-1000 OSWRCHI(31)

Examine character at

cursor position. 1020-1030 OSBYTE(135)

feontinued on page &3)
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Tim Hartnell's Success in the Fast Lane Computer Guidas *

Make the most of your

BBC SPECTRUM
DRAGON ATARI VIC
ZX81 ATOM

With halfa milfion books sold, Tim Hartnell and Interface Publications seam to be doing something right for those who want to mastar thair
computers quickly, Tim explains: “We concentrate on books written in clear English, with a minimum of technical terms, with lots and lots of com-
plete programs, so you can get something worthwhile running within minutes of first opening the book™.

BBC

{ ) INSTANT MACHINE CODE — Jeremy Ruston, tape and
book. Enter program in BASIC, trigger the compiler, and it
changes automatically into superfast BEC machine code.
Simple to use — £34.95.

{ ) LET YOUR BEBC MICRO TEACH YOU TO PROGRAM
— Tim Hartnell — £6.45.

{ }}'?HEE BBC MICRO REVEALED — Jeremy Ruston —
9Bb.

SPECTRUM and ZX81

( ) PROGRAMMING THE ZX SPECTRUM — Tim Hartnell
and Dilwyn Jones. Over 100 programs. The UK's leading
book for learning to master the Spectrum — £6.95.

( )60 GAMES AND APPLICATIONS FOR THE SPEC-
TRUM — David Harwood — £4.95.

{ ) INSTANT SPECTRUM PROGRAMMING — Tim Hart-
nell — C-60 spoken word tape with book, simple and fun to
follow — £4.95.

} BEYOND SIMPLE BASIC — DELVING DEEPER INTO
YOUR ZX SPECTRUM — Dilwyn Jones — £7.95.

) CREATING ARCADE GAMES ON THE 2ZX SPEC-
TRUM — Daniel Haywood. Full instructions with 17 major
programs as a bonus -~ £3.95.

) 20 SIMPLE ELECTRONIC PROJECTS FOR THE SPEC-
TRUM AND ZX81 — Stephen Adams — £6.45.

) GAMES ZX COMPUTERS PLAY — edited Tim Hartnell
— 15 games each for Spectrum and ZX81 — just £3.95.

) GETTING ACQUAINTED WITH YOUR ZXB1 — Tim
Hartnell — £5.96.

) 34 AMAZING GAMES FOR THE 1K ZXB81 — Alastair
Gourlay — £4.95.

) 48 EEXEIE.UEWE GAMES FOR THE ZX81 — Tim Hartnell

) MASTERING MACHINE CODE ON YOUR ZX81 —
Toni Baker — £7.50.

) MACHINE INTELLIGENT PROGRAMS FOR THE 18K
ZX81 — Charlton/Jones/Harrison — includes Backgam-
mon and Eliza — £5.25.

DRAGON

{ ) MAKING THE MOST OF YOUR DRAGON 32 — Clive
Gifford — Over 150 programs, explores all the Dragon's
resources — £5.95,

{ ) DYNAMIC GAMES FOR THE DRAGON 32 — Robert
Young and Tim Hartnell — Thirty great games including
Asteroid, Space Search, Reversi/Othello and Cubik’s
Rube — £4.95.

ATARI

{ ) MAKING THEMOSTOF YOUR ATARI — Paul Bunn —
Master the sound and graphics and get your Atari to do just
what you want it to. More than 20 major games — £8.95.

VIC
( ) GETTING ACQUAINTED WITH YOUR VIC 20 — Tim
Hartnell — £6.95,

( ) ZAP| POWI BOOMI| ARCADE GAMES FOR THE VIC
20 — Mark Ramshaw — £7.95.

( )BOOUTSTANDING GAMES FOR THE VIC 20 — Sym-
phony for a Melancholy Computer — Tim Hartnell —
£6.95.

ATOM
{ ) GETTING ACQUAINTED WITH YOUR ACORN
ATOM — Trevor Sharples and Tim Hartnell — £7.95.

{ )39 TESTED PROGRAMS FOR THE ACORN ATOM
— edited Tim Hartnell — £6.45,

PASCAL/BUSINESS

{ ) LEARN PASCAL ON YOUR BASIC MICRO (Pascal for
Human Beings) — Jeremy Ruston. Second edition. This
book comes complete with a compiler listing which allows
you to run simple Pascal programs on your BASIC micro
(including BBC, Spectrum, VIC, Oric, Apple, IBM PC,
Dragon) — £5.95.

( )HOW TO COMPUTERISE YOUR BUSINESS -—
SUCCESSFULLY — Derrick Davey and Richard
Womack, foreword Tim Hartnell — £6.95.

B e R L L L Tt T R ———

Interface Publications, Dept. YC3, 44-48 Earls Court Road, London, W8 BEJ,

Please send me tha books indicated above. lenclose £

Name

Address
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590 MeGET

&

GRRIF Hi=l

flisting continued from page 87)

BY 0.BC 8,BEEP 8.WS &,8% 3.0% @,0Y 6.DB &.LK @.LY &,SPEED &.THRU @.LEVEL 15
3GOTDOT=161 ' T{DOT+1 =162 MDOT+2 =164
ATETCOOT+3 =] 68 M DOT44 w1 76 T4 DOT+S =224
20861 BEEP )=LFFF 1081 | : | { BEEP+4 )=05000F
3997TSPEED=30 | 5x=Q . THBal i THVe] 1 TYY=255
4PAPITCH=BEEP+4 ' H] _SCORE=Q
410 PROCASSEMBLE
42BPROCINSTRUCTIONS
4SPENDPROC
44B0EF FHGETBETHWEENC 1%, 040 LOCAL KX
450 PRINTY {"i1%3"™ ta "1 i7" 3" iCHRE13%)
SERREPEAT  Ki=GET=RSC 8"  UNTIL KXi=IX AMD Kikdm X
4TAFRINTCHRE: KX+RSC 2" )

4990DEF PROCINSTRUCTIONS CLS
SRECLS :PRINT/'CHRBIZI,"B RER KD U T
SIAPRINTCHRE 145 STRINCEL 15, "~ " 5 SPOCS M STRINGE. 15, "% )
SZOPRINT CHRES134; "Ineut no.

C.MELVILLE ‘83"

kay to start ...."

SIQPRINT/CHRSIZD; "InPut initial bat size”:  7BL=FHGETEBETUEEH:1.5)
S4BPRINT CHRS133; "InPut bat sPeed “J5  TEV=FHGETBETWEEHNC 1,4}
SERPRINT'CHRE13D, "Hit 0 for breaklUT.T for break THROUCH" (REPEAT HMe=GETS UWTIL
¥e="0" OR HE="T":]F X8="0" TTHRU=3 ELSE ?THRU=2TS
SEOPRINT'CHRS1I34 " Infut initial Same sFeed” | HXaFNGETRETHEEMNC L 32
578 PRINT® 'CHRELZ9:"Z2-bat left.X-bat risht, SPACE BAR-Zarve”™)
280 PRINT "CHR®13S, "

of balls Per Qame " BALLSH=FHGETEETHWEEM(1.5) BlLX=

HLEVEL »L1E232828 | {LEVEL+4 =4 1B191A1C: {LEVEL+E8=L12131416 I{LEVE
L+12=L000COF11 ELSE!{LEVEL »=21B181A1C "CLEYEL+4 )=%121%141& |{ LEVEL+E )=LBE0COF 1 1
I [{LEVEL+12 =iB8@CaF! 1
GiBIFH%=3 ICLEVEL M= 12131418 1LLEVEL+d =i d8BC0F 1] " LEVEL+S =2 888C0F 11 ICLEVEL
+12 =LBBQOCAFFL]
20EHDPROC

PROCASEEMBLE 'LOCAL FRSSX

(continued from page 81)

Perform Tab

Test z and x keys

on keyboard 1760-1790 OSBYTE(129)
Printing spaces to

rub out bat 2030-2090 OSWRCH

They are repeated at several different places in
the program. The assembly code is fully
commented so it should be possible to develop
the game further if required.

£88,.PIP LD MEEEP MOD 256

E99 LEY WBEEFP DIY 298
Tee LDA w7 ~SET UFP OSKHORD
7ie JSR OSHORD ~fd A BEEP
720.BALL LDA PX “FIND HEMW
730JSR DELAY
T40 CLC ~PIMEL POE,
750 ADC XV ~0F BALL BY
TES ETA PX “~ADDIHG DH
77e LDA FY “HaY VELOCITY
7a8 CLC “~COMPONENTS
758 ADC ¥V ~TO  OLD POS.
[-i5] STA PY
gle
E2e LDA P “~HORK OUT TRE
&30 LSR A SPOSITION OF
42 STA BX ~BALL
£38
868 LDA PY
g7 LbY w2ss “HORK DUT TRE
g88.5U8 INY:SEC ~FOS. OF ¥
&9 SBC w3 “[(OORD. OF
S0 ECS sUB “BALL AND 173
318 CLCADC #3 SPIMEL HEIGHT
Sza £TY BY ~ABOVE Y=COD.
938 TR OV
940
=) LDA w31 ~CODE FOR TAB
958 JER OSHRECH
a7e LDA BX “MOVE TO X.Y
S50 JER OSHRCH “POS.0F BALL
o990 Lpa
jeaa JER OSHRCH
1818
1e28 LDA N135S ~EXAMINE CHRAR
1833 JER OSBYTE ~ALEREADY HERE
1842 STH T1 o+ PUT IH Ti
1958
1 8E0 LbA TL “SEE IF IT is
igTe CHP 8112 “PART QF TOP
1058 EMHE SHP1 ~HALL: IF €0
1858 JHE LID “~G0O TO *“LIC*
1128
1118.5KP1 CHMP Ni81 ~SEE IF IT I
1120 BHE SKPZ2 “PRART OF LEFT
1138 JHE E10E “SIDE HWALL...
f14@
1158, 5KPZ CHP 8234 “AHD SAME FOR
1168 BHE SkKP3 SRIGHT HALL..
1ive JHF SIDE
1168
1150, SKF2 CMP Ba7 “IF IT WRS
i2 BHNE SKE2 ~PART OF BAT
12ie JME BRT ~G0 TO "BAT"
{220
1230.3KK2 CHMP 842 ~ALS0 TEST FOR
BHE =M1 “A HIT OM THE
2% JHiF LBAT ~SIDE OF BAT
1268
A2708.5KK1 CMP N37 ~AND OTHER OHE
1288 BHE SKK3
1298 JMP REBAT
1388
1318, 8KK3 LA BY ~IF BALL HAS
1328 CMF 821 WGOME DUT.
1338 BHE =¥Fa SRETURN TO
1340 RTS “BRSIC.
1350
1360.5KF4 LDA Ti ~SEE IF BALL
1370 CHME WlZa “HAS HIT A

1419, 3KPE

i6i@
1628
1630
L6482
1658
1668
1670
1668
16590
1788
171

1750
1768, MBAT
1778
1 7ED
170
1582
igla
1829

EHE
Jep

LDA
JSR
LA
JER
LDA
JER
LR
JER

LOA
AHD
£TR

CLG
CLCH

THH
LOA
ETR

LbA
IR
LOR
Jsm
LDA
JsR
LDA
JER

SKPS
BRICK

B3l
OSHRCH
LX
DEWRCH
LY
OSHRCH
BRSCH ¢
OSHRCH

PX
8]
O

ARC DY
ADC DY

CLOT: ¥
T2

LSS
OEHRCH
BX
DSHRCH
By
OSHRCH
Te
OSHRCH

~BRICK. [F S0
~GOTOERICK"

~MOVE TO TAE
~plE. OF LAST
~POS. OF BALL
“AMD RUe IT
~QUT

SFIND PIMEL
SINSIDE X-CD.
“0F BARLL.

SUSE LOOK-~UP
“TRAELE TO

~BECIDE WHICH
“GRAPHICS CHR
~1& REQUIRED.

=00 A TRE, AND
~PRINT THE
WGRAPHICS
~CHARACTER
~THAT HAS
SHORKED OUT
=T REPRISENT
~THE BALL.

LEA BX:5TA LX ~SET HEW LAST
LDA BY '&£TA LY ~COORDIHATES.

{T20~THE MEMT SECTION IS RESPOMNSIEBLE
1732FOR SCANHING THE KEYBORRD RHD
1740%MOVING BAT ACCORDIMGLY.

LOA
LDY
LDx
JER

TYR:

LDA
LDY
LD
JER
™A
BHI

Rz
WLFF
WLBD
OSBYTE
BMI HEOT
nize
WiFF
#L3E
OSBYTE

Z00T

STEST Z.X KEYS
=USING THE 03
“OSBYTE 129
~EQUIVALENT OF
“IHKEY( —&7 >
~OR IHKEY(-58)
“AHD BRANCH TO
SCORRESFOND NG
SEAT=-MOVING
~ROUTIHES IF
~Z: M PRESSED

BALL “RETURH TO START.
BY/STR T1 “FIND VALUE

BT1
w0 SEC
ay
T1

w31
OSHRCH

BF
OSHRCH
RZ1
OSHRCH

BL
.mqr L]
OSHRCH

{BHE BTZ

be

~T0 BE ADDED
=~TO BAT POS.
=AHD STORE
~IT IN Ti.

“MOVE TO TREB
~P0O5.0F START
“0OF BRT.

*HEXT FEW

“LINES DERLS
~HITH RUBBING
=0UT OLD BAT.

2es8a
ze9a
ziea
2110.8T3
2128
2130
2148
Z158
2159
217e
2180
2199
2208
2210
2220
2238
2240
2238
2260
Z2ve
2290
229

2380
2318.8TT
2320
2330
2340
2350
2350
2370

2350
2350.BTO
24808
2410
2428
2438.8T4
2442
2458
2460
Z47a
2450
2450
2508
2510
2%520.87TS
2530.BTé
2540
2TER.BTT
2560
2E7e
2%982.BT8
£%98

2580
26108, 6T
620
2630

2970

BEQ BT3

LDRA BASC" . JER OSWRCH

LDA FB
CLC ARG
8TRH T2

AND ®1/STA T2 “DETAILS OF
LDA T2:LSR A ~HEW BAT AND

5TA T4

LbA T21ETR PB ~TRAHNSFER
LDA T3 ' STA DB ~TO PERMAMENT
LA T4:8TRA BF ~REGISTERS.

LDA #31

JER OSHRCH SFOSITION

LA BF

JSR OSURCH SCOMTENTS OF

LoR ezl

JSR OSWRLTH ~REGISTERS.

LbA DB
BEQ BTS
LDA maz
LDR W47
JER

DEY  BEQ

JER QSWRCH

JrP BTT
LR DB
BEG BT
LDA W37

£640n.THE HEXT BIT 1S5 THE ROUTIME FOR
Z26T0-WHEN THA BALL HITS THE “ROOF"

2568

2678.LID LDA PH'CHF B4 'BHE LDD

2680 LDA FY I CHF ®&5 BNE LD@

2E50 LOA &g SEC/SBC HV:STA HV

2700.LD2 LDA 150 ~SET UP PITCH

2718.LD1  STA PITCH “TD BE BEEFED

2720 LDA =2 “~MEGATE AMD

£730 SEC EBC YV ~RE-ETORE ¥

2740 STR ¥V SCOMPOMNENT OF

2758 JHP PIP ~BALL VELOITY

2FER

277OAHD WHEM THE BALL HITS THE SIDE:

2780

2798.51DE LDA &858 “AS BEFORE...
ZTA PITCH

2818 LOA w3

2820 SEC SBC XV

2530 ETA =V

2340 LOA BY

2850 cHP 821

E9ED BCC SIDl

2878 LOA FE

Zee0 =

2890 BCC SID2

2599 JMP SEK3

2910.5102 LDA #d:SEC:8BC YV:8TH YV
2928.51D1 JMP PIP
2938

WHEN THE

BMI Bl

1P BTG

DSURCH
LY BLLDR ®47

1 JER OSWRCH
JHMP BALL “RETURM TO STRRT

SHEXT SECTION
Tl SWORKS OUT
“POS1ITIOHAL

“STORES THEM.

SWORK. QUT END
~POS.0F BAT
“AHD SEE IF
~T0O FAR TO
~RICHTS! IF 20
00 HEXT BITY
“MOVE BAT TO
EL SRIGHTHOET
SPOSITION

ETE

BALL HITS THE BAT:

“BALL LEAVES
SHIDDLE OF BAT

fcontinued on page 85)
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CAMEL PRODUCTS

MEMIC-81.2 Faster than a Floppy. Easier than an EPROM.

A 4K CMOS memory and Lithium battery unit, Saves
programmes upto 10 years without external power. Plug it into the
ZX81 and flick a switch and your program is ready for retrieval. A
simple PRINT USR . . . eniry loads vour program into RAM.
Resides in 8-12K but can be moved to 12-16K. Comprehensive
notes + example. £29.95

CRAMIC 81.2 - s
Banish the Whir, Click and Try |
again of ZX81 Systems

16K CMOS RAM and Lithium i
battery in cabled ABS case, with |
expansion adaptor.

Powers off the ZXEl when|
running. Resides in 16-32K. Can
be like an ordinary 16K but | |
can also retain program upto 10 | :
years. Ingenious hardware/| |
software allows swopping of
RAMs from program £79.95 .

ROM-81 E— =l
Provides two 24 pin sockets for up to 8K of EPROM memory in
the 8-16K arca. Eproms are permanent memory which require
programmers (see below) to write to them. Can use 2516/32 or
2716532 £14.95

PIO-81

An 8+8 line parallel Input/Output card which lets the ZX81
communicate with external systems. Rugged TTL chips used.
Connections on two 8 pin sockets. £13.00

DREAM-81 A 64K with extras

Full 64K Rampack with link options to disable 0-8-16K. Plus a 28
pin EPROM socket for 2716/2732/2764 and even the latest 27128
from Intel. Fast/slow Eprom option. Professionally built and
tesied. In an ABS case with an LED indicator. £60.05

NEW CAMEL PACK NEW

Finally, from a prestigions consultancy . . . A compactly built &

tested 16K RAM for the ZX81. But WOW! Look at the prEi-:l; -
17.

NEW PROMER-81 NEW
At last! A low cost reliable programmer for 2516/32, 2716/32
EPROMS. This is the solution to using EPROMs instead of tape.
Requires 4 x PP3 batteries for a rcﬂufnl:‘d 25 volts, Remarkably
priced at £19.95
NEW BLOPROM-81 NEW
A highly sophisticated Eprom programmer for the 2516, 27XX
single supply families. Yes, even the 27128 from Intel. Check,
Read, Program + Verify all or part of Eprom.

So immensely user friendly you'll hardly need the manual.
Designed for the beginner but includes a single key entry route for
the professional. Supplied as firmware, the m/¢ driver routine
alone is worth more than the price of BLOPROM-81. No
Personality Cards or other additions, just a ZX81. Several inbuilt
safety features. On-board Vpp gencration. 28 pin ZIF socket.
Cabled connector and extender plug. ABS case.

MNote: Can provide up to 36 inputs or 40 outputs asan /0O £79.95
NEW P1O-SP NEW
An 8 + 8 line parallel input/output card for SPECTRUM  £18.50

~ OTHER CAMEL PRODUCTS

MEMIC L Two kilobyte battery backed CMOS RAM unit for
2716/32 socket in any system £26.05

MEMIC L.2 four kB version of above £35.95
APPLE PAD 12" Rainbow cabled connector for Apple slots
£5.

PPS Cased, switched PSU. + 8§, +12, =12V, @ 3, 1, 0.25A
£44.95

MSEB Monitor Stand for- BBC micro. Sils over the Beeb

17" x 12" %375 P+ P £3.50 £19.95

PSS Standard printer stands for
OKI, Epson etc. 15" x 12" % 4.5"
P+ PEYSD £16.95

PSL Large model 17" x 145" x
3.75" P-tPE].SO £19.95

POT Printer Output Tray for
11" fanfold paper P+P £3.50
£16.95

UK, VAT extra. No VAT on exports
Europe + 5% — Owerseas + 109,

P+ P UK, Free

s UK & Worldwide dealerships available. (Piease state ZX81 (1K), (16K) or BEC Micro) ) ff
b\.._ or Spec rum. - / r
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OAKLEAF COMPUTERS 1o

Education Hobbyiat & Small Business Computers

Model B
100K Single Disk £265.00*
100K Twin Disk £389.00*

OAKTREE WORKSTATION
Teak £24.95 ~ white £22.95
ELECTRON — FoR beran

Acorn Atom & BBC Twin User
Joystick Interfaces £13.95

. (Free Carriage — Please state model)
All P{zm |Im.'iudr *ER.00 Carriage
AT,

BBC
SOFTWARE &
ASSESSORIES

NETWORKING
& EDUCATION
SPECIALISTS

Please send your
remitiance 1o: —

ACORN seccuusrs

121 DUDLEY ROAD, GRANTHAM.
LINCS NGI1 3AD Tel; (0478] 763954 .

fME\

for Zii-81.2X Spectrum BBC Micro
50 New maths programs — improve your maths

and programming skills by playing Simon maths

Games.
Choose your own level of difficulty — suit ages 10-16.
10 programs on each tape — most incorporate

Moving Graphics and are fun to run.
Let your computer help you to pass your exams.

Maths1 Number, Area, Fractions, Decimals, Money. Length,
Mumber, Estimation, Test 1, Came 1

Violume, Ratio, Percentages, Perimeter, Bases, Time,
Mumber, Estimation, Test 2, Game 2

Directed Nurmmber, Co-ordinates, Angles, Scale, Probability,
Density, Temperature, Estimation, Test 3, Game 3

Maths 4 Square Roots, Indices, Circles, Inequalities, Statistics,
Number, Fractions, Angles, Test 4, Game 4

Maths 2

Maths 3

Maths5 Equations. Directed Number, Statistics, @
Probability Circles, Equaticns, Pythagoras, 157 A
Simultanecus Equations. Test 5. Came 5 R

Quality tapes copied at normal speed for better
‘eproduction. _
Cassettes with 10 programs, full instructions = '
and Printed Programs £6 (inc. VAT). Please add £1p&p,/ \“_( /
FREE! blank tape with each set ordered. e Ly )
Send cheque/PU 1o: Simon Software, Dept. E.S. Y Y
{or Requisition Order). Freepost, New End, LA
Redditch, Worcestershire B96 6NE. | 1 4




(continued from page 83)

A challenging graphic adventura set in the

Mines of Moria. Can you survive

encounters with the Monsters of Middle-

Earth? Will the Wizard help you? Are you

fated 1o die beside the sealed doors? Or

have you the power to open them?

Unless you find Durin’s Ring you will never

leave the Mines alive!

A game 10 1est your character.

® We guarantee to replace at once any
cassetiee sold by us that fails to load on
receipt.

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

T L T T T ——

PLEASE SENDME i
{STATE MACHINE TYPE}

| ENCLOSE CHEQUE/P.O. FORE..........cconnine

ADDRESS .......coureremsimtmnsimsrzrens S i |

B POSTCODE, s W
SEVERN SOFTWARE

5, SCHOOL CRESCENT,

| LYDNEY, GLOS GL15 5TA

*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 game
displays.

@Individual screen score cards.

@ Dice control.

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

@ Hold and clear facilities for dice
scores.

@Earn a bonus score.

@Save game facility.

Become the ﬂI.I.IINC\" CHAMP in your
house.
*Written by TONY CHURCHER.

eDEALER ENQUIRIES
WELCOME

J448 REL A
ZOED LDY #] “WITH UNIT X 3432 ASL A
29 STY ¥ NELDCITY IN 468 AEL A
ZHa0 JHF B2 MAGH T TUDE 3470 AEL A
3820 STY XV 3428
=p3n.B2 LDR ml@ 3500 THA wINCREMEMT
R4 JMP LD} asle CLC:RDC 5% “SCORE A= FER
P 3520 STA S% ROUW HIT.
3068.RBAT LDA 82 IF BRLL HIT 353208 LDA a8 “HOTE-SCORE
aeve STAR BV EDCE DF BAT 2540 ADC S%+1 +I5 A Z=-BYTE
FAE JMP B2 D IFFERENT 3550 ETA 54+ GUANTITY
3090.LBAT LDA #2%4 ~BOUNC TNG 3368 JSR PRMS \THIS ROUTINE CHECKS HOW HICH THE SCORE IS AND
3100 STA XY SOCCURS CHAMGES THE DIFFICULTY ACCORDINGCLY.
2118 JMF B2 o i iy
3126 I508 LEA THRL “HECATE Y-OMP
F130.THE HEMT SECTION DEALS WITH THE SR BMI IBC SOF VELOCITY
F140°BALL HAVING HIT A BRICK. ;‘f!'?‘ LDA e : ~1F HOT
3158 35189 SECSBC vV “BREAKTHROLISH
3168.BRICK LDA &8 WORK OUT THE gﬁgg STA ¥V
F178 SEC ROK HUMBER 63
3180 s8C BY ~AlD PUT 1T 3648. IBC LDA BC
3190 CLC IN Ti. 3550 CLC RDC #1 ~ IMCREMENT
F200 ADC WS 3EER STA BC WBRICK COUNT
3z T 3570
i@ STA T -
im , 3658 LDA #2: TAY: TAX:RTS “RETURN TO BRSIC WITH ALL REGISTERS ZERO‘D
=230 LDA BX wMOW . WORE OUT 35650
240 SECSBC #2  “THE STRRT 370e~ THE FOLLOWING SUBROUTIME USES A L0OOK UP TAELE CALLED "LEVEL" TO DECIDE
3250 RND ®EFC \P0S.0F BRICK ON THE SFEED OF THE GAME FOR ANY PARTICULAR SCORE LESS THAN 1024
3260 CLC:ADC B2 3T18.FRMS LDM Sic+] “GET SCOREHICH
3270 STR T2 . =T2 a7ee LDY 5% GET SCORE LOW
3280 3 3730 THAROR A
3290 LDA #31 DO A TAZ TO Irae TRY: TYR
2380 JSR DSWRCH  ~THEBEGINMING 3738 ROR A TAY:TXA
3319 LbR TE 0OF THE BRICH 3760 ROR A: TAX: TYA
3320 JER OSLHRCH 3rre ROR fA: TRY
3330 LbA BY 3750 LSR A'LSR ALSR AILSR R
3340 JER OSHRCH 3750 TAX:LDR LEYEL.X:STR SFEED'RTS
2350 2600, DELAYT FHA: TYR: PHA: THA  FHA
3360 LDA HRSCT " ~NOW BLANK OUT 35!‘5 - LD?: SPEED
icic gt J5R OSURCH “BRICK 3:?_:6.-.:& |r,:--. l:’-j:":.'ﬁ X
3380 JSR OSURCH 3832. D1 DEY :BNE [l
2550 JER OSWRCH IE4a DEX 'BHE D2
2408 JER OSWRCH 3858 PLA:TAX:PLA: TAY PLAIRTS
a41e N |
3420 LoA T1 “WORK OUT EEMNEMT PRSSY
2430 TH “PITCH OFBEEP 3880ENDPROC i
SPECTRUM 16K/48K £4.95 inc. .
ORIC 48K e495in.  SPECTRUM 48K £5.93inc.  SPECTRUM 16K/48K £4.95 INC.
: " Get the most from your Micro. ORIC 48K £4.95 INC.

Exciting graphic adventure. Where in the
Castle Perilous is the HOLY GRAIL?
armour and weaapons to fight
Monsters. Sell treasure to a Trader in
exchange for strength potions and wound
ointrment.
Where will the Warp take you to?
The Knights of the Round Table under-took
such quests as a test of their knighthood.
For you it will prove a test of skill, logic,
intelligence and luck.

ATTENTION SINCLAIR ENTHUSIASTS

Send us your SPECTRUM ms lor
assessment. You will find us friendly and
professional, :

If we find your material interesting we will help
you 1o develop it into 8 mutually beneficial
commarical package.

eASK FOR SEVERN
SOFTWARE AT YOUR
LOCAL COMPUTER SHOP.
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SIR Computers Ltd
CARDIFF

Agents for Acorn, BBC and TORCH
Computers

BBC Mlcrncumputers

Maodel B .. £399.00
Mndﬂﬂmthdun:nmﬂnm E509.00
O T I e i e e e e e e e £249.00
T e 0 T S e e ARl £389.00
The disc manual and utilities disc are both included.

Upgrade of BBC Model A 1o B . £90.00

Please telephone for up to date mfnrmﬂnn on Frestel Telatext,
speech synthesis, second processors, etc,

TORCH Computers
Z-80 Disc Pack for the BBC Microcomputer. .. .................. £897.00

This unit connects to the BBC Micro in the same way as a
normal disc drive, but as well as offering a dual 2 = 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-BOA with its own B4K RAM card, communicating with the
6502A in the BBC computer through the ‘Tube'. Typically the
speed of execution of programs under the twin-processor system
is increased by up to 50% compared with a conventional single-
processor computer

A third pmcmor. the 16 bit 68000, will shortly be available.
TORCH CF240. . conay  E2,796,00

This an axtansmn caf tha EBC mn-:rocum;:rurerf"rorch disc pack
system, available in a single unit. The computer contains a BBC
based peripheral processor connected to the main £-80 computer,
a dual 2 x 400K disc drive as described above, a high resolution
(80 character) colour monitor and a complete British Telecom
approved 1200 baud modem. It is the only microcomputer which
has been granted permission for direct connection to the Public
gwitchﬂd elaphone 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.

Peripherals
Setkosha GP 100A PANTBr . .. .........uiuiierareiaiieiiianiens £229.00
C RGBS D e R e e e i S £389.
Epson FX S0 F/ T oypa 3 primise . ... esnnessniansnenns £470.00
Microvitec 14" RGB Monitor ...... T T e P T £299.00
Kagm Y2 RO MOOItOr . o e L L A £280.00
SArD T R OO . . . i cunesimansnnssauasiossssnnsisnes £260.00
High resclution 12" black/grean monitor .............veeuaniss £85.00
‘Wa have still got a few Jupiter Ace computers leftinstock. .. ... £89.00

Software
We currently hold in stock programs from the following suppliers:

Acornsoft Level 9 Software
A & F Software Molimerx
Bug Byte MP Softwara
Computer Concepts Frogram Power
Digital Fantasia Salamander Software
Golemn Software for All
LUK Software Superior Software

Unfortunately we are unable to supply software by mail except as
part of a larger order.
Dalivery by Interlink of any of the aboveitems .. ... ............

Unless otherwise stated all prices include VAT,

SIR Computers Ltd.
91 Whitchurch Road, Cardiff
Telephone (0222) 21341

£10.00

D. A. COMPUTERS LTD

184 London Road, Leicester LE2 1ND
Telephone: 0533 549407
AUTHORISED BBC DEALER AND SERVICE CENTRE

BOOKS
Acornsoft Creative Graphics

B.B.C. HARDWARE
BB.C. Modael A
BEB.C. Mpdal B
Single Disc Drive
12" B & W Monitor
14" Microvitec Monitof ....

Sanyo Casselie Unit

Casselle Leads ........cceenenee £2.00

Basic Prog. on BB.C.cvviieans :ES.H
Let Your BBC Teach You. . . £6.45
Programming the 6502 — Zaks

UPGRADES Assembler Language F'mgs

Complete A 10 B Kt

Disc | /face Kit

Memory Upgrade Ka
Analogue Upgrade Kil..
Printer & User 1/0 Kﬂ.........
Serial & RGB Kil.......cocc0ns
Expansion Bus Kil.......cueias
Fitting and Testing Exira

E-I:Iv Prn-gs !c-r rhe BBC
Pract. Progs for BEC & Atom

B.B.C. SOFTWARE

Completa Range of Acornsoft
Software

Acornsoll Arcade Aclion .

Lisp Casselle

Forth Cassetie....... Nenis yeiak EM.EE

Range ol Program Power Software
Range of Niblesolt Software

Beeb InvBOBIS. ...coievnrririnsss £6.09
Maze Monster/Dodgems/Cube

PRINTERS Hﬂ -

Seikosha GP100............ £192.00
Printer Lead — Parallal £13.30
Printer Lead — Serial..........ET.99

ATOM SOFTWARE

Games Packs 1-10....each £9.00
Maths Pack 1 & 2

ATOM BUsiness....cocvesenannss
ATOM Lile Package

ATOM Word Pack Rom.....

ATOM Toolbox

Geographic CQuiz
Games for 16K BBC
Disassembler & Charactar
Builder
B.BC. Micro Covers
Vinyl £4.50 Cotton £2.50

Prices DO NOT include VAT. Postage 50p on all iems except Computers,
Monitors, Dise Drives and Printers £7.00

SPECTRUM

24 LINE INPUT/OUTPUT PORT ...ccveianinincerrnnares £18.95
(motherboard not required)

MOTHERBOARD — SIXSLOTS.......ceeccvniniennens £26.50
MOTHERBOARD PCB ONLY.....cccnsensnsunsnnsiosanss £ 6.50
SPECTRUM 28 WAY CDMNECTDH R A L £ 325
MELE CONNECTOR . s v e s s anvasimaiasn e tenn 1590
34 WAY RIBBON CABLE ..........cccvnvinnns per metre £ 1.80
ZX81

4OKEY.KEYBOARD ........cocorcrnvnicnsesnernnnnnsssessentdl0)
AR e e s T each£ 0.256
MOTHERBOARD — TWO SLOTS.....ccocvuinrunannnens £15.00
24 LINE INPUT/OUTPUT PORT ...ccsveevinneninnsnsasn.£18.95
TOIC I ANE PRI - ol aniin savsunnim i bhshs dae chis kinsa i £25.00
MUSIC BOARD ...........covvneennn R M 1
23 WAY FEMALE CONNECTOR .......ccccevvnnnee....£ 2.50
MALECONNECTOR: Sorai st miiic saalid i E 1.60
24 WAY RIBBON CABLE ..........cccocuueane per metre £ 1.40
GETTING ACQUAINTED WITH YOUR ZXBI ..E 4.95
PROGRAMMING FOR REAL APFLICATIDNS ,,,,,,,, E 6.95
REAL APPLICATIONS TAPE.......coverrurrsseenssnssess £11.44
MASTERING MACHINE CODE.......cccveeeeeeivainannes E 7.50

Prices ara for built iterns. Postage 40p under £4.00.
Export postage (surface) £1.80. Send SAE for full catalogue.
Cash with order or ACCESS

DEPT. ¥C5

REDDITCH ELECTRONICS

21 FERNEY HILL AVENUE,
REDDITCH WORCS B97 4RU
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FILL
BARACKGROUND
(ASCII CODE- >
RST 24 223
LD HL <9216> 33 8 35
LD B (23> & 23
FUSH BC 197
LD B (32> 6 32
LD A CHL> 126
CP <32) 254 3z
JRNZ C+2) az 2
LD A E 123
LD <HL> A 119
INC HL 335
DINZ (-18> 16 246
FOFP BC 193
DJNZ (-186) 16 248
JP CIYD 253 233
EIllo
FOREGROUND
(RSCII CODE- >
RST 24 223
LD HL (9216> 33 @ 36
LD B (23> = 23
PUSH BC 197
LD B <32 = 3
LD A CHL? 126
CP <32 254 32
JRZ (+2) 4@ 2
LR E 123
LD ¢HL> A 119
INC HL 35
DJINZ (-18> 16 246
FOP BC 153
DJNZ C-16> 1€ 240
JP CIY) 253 233
SEARCHE:
REFLLACE
(ASCII CODE SERRCH
ASCII CODE REPLARCE-
RST 24 223
LD C E 7S
RST 24 223
LD HL (92162 33 Eg 36
LD B €23 6 . : \ s :
PUSH BC 197 Forth is fast, but a little bit of machine code will take
eSS el S you through the light barrier. Simon Cross shows you
CP E 187 how to accelerate your Jupiter Ace with this handy kit
JE”% f: +22 12? 2 of 10 screen-handling routines for those situations
tD CHLY A 115 where Forth is still not quite fast enough and the
INC HL ?g s ultimate speed of machine code is what you require.
EE:?EE; s 193 THE JUPITER ACE offers an alternative for DUP | CI
DJNZ ¢-15) 16 241 those who wish to write fast arcade games but LOOP
JP CIY)D 2%3 233 cannot face the sometimes daunting challenge DROP
presented by machine code. The speed B Jors ' ab - ASCIT cod
advantage that Forth has over Basic enables Xecule this wora Dy typing an code
rI ':ll;..EET the EHIE‘IES programmer to write “‘space- | followed by “511;- fc;f EREH}P‘L‘ “12 fll” Whill
§ invader” type programs without reaching for | Produce a screenful of stars. It can be seen that
tg gLr '.’.23%16 ; 32 Eg 35 an assembler. However, there are still some | although Th{“f““l 15 ?-"."’d GRILE fﬂl?ldlir': the
PUSH éC : 197 situations where Forth is not quite fast enough | Process of printing is visible passing in a wave
and the ultimate speed of machine code is | from the top to the bottom of the screen.
LD g EEE; IEEI 3z required. - When this routine is written in machine code
:;rgD A 1285 198 126 One such situation is writing screen- | the process appears to be instantancous; this is
LD ¢CHL) R 119 handling routines such as scrolling. Try this ‘-F“f-”! for creating E-‘_:Piﬂs"-"“ effects 3"(11 the
INC HL e Forth word which fills the screen with a | lke. ic_dnﬁcrcn:u in speed between Porlth
DUNZ =73 16 249 character specified by an ASCII code taken and machine code i:n_t::uml:.i more marl;-::d with
F’EF’ 80 193 from the top of the stack: more complex routines such as scrolling.
> (=13) 16 243 : FILL Even when routines have to be written in
S;H( 1Y) =3 233 9952 9216 machine code the Forth environment still has
DO fcontinued on page 89)
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SOFTWARE
from TANSOFT

ORIC

CHESS 1

A superb chess game written in

Basic with a Machine Code Move

Search Routine. Features h'igh :

ZODIAC ﬁ

A 36K advenlure game that will tesl

yvour intelligence and patience for
hours. Find the 12 hidden signs of

resolution colour graphics, record of
moves, allows Castling and

ORIC

FLIGHT 'V#—

Can you fly your new 787 jet on to

the runway without Erashing,'

stalling or running out of fuel?

Full digital instrument readout ﬁlilus_'

treasures, Gan you ward off the

cockpit view of final runway

En-Passant, 5 levels of play and

angry Yeti? What is the meaning of

computer can play black or white.
ONLY £9.99 inc VAT

2=

48K only

the radio that plays the ‘Archers’

approach. Superb graphics and
sound,

over and over again (through your

loudspeaker!)?

Only £9.99 inc VAT

48K only

Pleasa send me Quantity Total

Oric-Chess at £9.99
Zodiac at £0.98

TOTAL
Postage per cassette is 40p

Oric-Flight at £9.99 ] |

Only £9.99 inc VAT

48K r;mif

e ——— T —

Name
Address

Please send me latest price list
Please allow 28 days for delivery

All cheques payable to
TANSOFTLTD

3 CLUB MEWS

ELY

CAMBS

CBT 4NW

Tansoft is the software division of
Tangerine Computers.




fcontinued from page 87)

some advantages. The routine can initially be
written in Forth to test its function in the
context of the complete program, particularly
its effects on the stack, If the routine works it
can be translated into machine code without
any alterations to the rest of the program. The
routine is called by its name which is more
convenient than Rand Usr followed by the
address, the technique some Basics use. The
main advantage is that since Forth words can
be moved around the dictionary by Redefine
and Load the machine code must be relocat-
able.

This article describes 10 screen-handling
words written in machine code for the Jupiter
Ace. Any combination of them may be
included in ordinary Forth programs where
speed is important. No knowledge of machine
code is required to use them since once they
have been entered they act like any other
words in the Forth dictionary. The simplest
way to enter the code is by using the defining
word "“Code” described on page 147 of the
Jupiter Ace manual:

DEFINER CODE
DOES>
CALL

The machine code is entered by typing Code
then the name of the word followed by the
decimal code, each byte being separated by C,.
For example the Scrollup routine would be
entered by typing:

CODE SCROLLUP 33C, 32C, 36 C,
17C, 0 C, etc,

On pressing Enter the whole typed section
will be copied to the upper screen and OK will
appear after it. The word can then be executed
by typing its name, for example:

¥ SCROLLUP

Code is not a very user-friendly word but,
since it is not possible to delete it from the
dictionary when the code has been entered, it
is important that it should not take up much
memory space.

The 10 words will fit into the unexpanded
3K Jupiter Ace, but this does not leave much
memory space in which to write programs to
utilise the routines. It is better to only enter
the words necessary for a specific program.

Here is a description of the individual
words: Scrollup scrolls the entire screen one
line up and blanks the bottom line; Scrolldown
scrolls the entire screen one line down and
blanks the top line; Scrollright scrolls the
entire screen one column to the right and
blanks the left-hand column; and Scrollleft
scrolls the entire screen one column to the left
and blanks the right-hand column.

Fillscreen fills the screen with a character
specified by an ASCII code which should be
put on the stack before the word is executed.
Fillscreen uses the RST 24 routine in the
ROM which takes off the top of the Forth
stack and puts it in the DE register pair. Fill-
foreground fills all the non-blank areas of the
screen with a character specified by an ASCII
code on the stack. Fillbackground fills all the
blank areas of the screen with a character
specified by an ASCII code on the stack.

Search&replace takes two numbers from the
stack. The first number is the ASCII code of
the character to be searched for on the screen.
Any occurrence of this character is replaced by

another character whose ASCII code is given
by the second number. This word is useful to
selectively “flash” parts of the screen for
explosions or countdowns.

Invert turns all the characters on the screen
into their inverse forms. It is useful for
explosion effects when used in loops such as
this:

BANG
211
Do
INVERT | 10 * 80 BEEP
 LOOP

Border prints a border round the edge of the
screen using the character specified by an
ASCII code on the stack.

SCROLL.UF

R

LD HL (9248> 33 32 36
LD DE (5216> 17 e 3&
LD B (225 (3 22
PUSH BC 197

LD B (32> (7 32
LD A CHL? 126

EX DE HL 235

LD <HL> A 1189

INC HL 35

EX DE HL 235

INC HL 3s

DJNZ (-8 16 248
POP BC 153

DJINZ (=14 16 242
DEC HL 43

LD A (32> 62 3z
LD B A 71

LD <HLY A 119

DEC HL 43

DJNZ (=4> 16 252
JP C1IYD 253 233
SCROLL DO
i D

LD HL. (99197 33 191 aa
LD DE (99512 17 223 3a
LD B (225 & 22
PUSH BC 197

LD B (32> 6 32
LD A C(HL»? 126

EX DE HL 237

LD ¢HL?> A 115

DEC HL 43

EX DE HL 235

DEC HL 43

DJNZ (-8) 16 248
FOP BC 193

DJINZ (~14) 16 242
INC HL 35

LD A (327 62 32
LOBA i

LD {HL? A 119

INC HL 35

DJNZ (-4 16 252
JP <1IYD 253 233
SCROLLRIGHT
k.= 2

LD HL <9358, 33 222 38
LD DE <9951> 17 223 cl-)
LD B 23> 6 23
PUSH BC 197

LD B (31> 5 31
LD A CHLD 126

EX DE HL 235

LD (HL? R 118

DEC HL : 43

Ex DE HL 235

CEC HL 43

DJNZ <-8> 16 248
EX DE HL 239

LD R <325 62 3z
LD <HL> R 113

DEC HL 43

EX DE HL 235
DEC HL 43

POF BC 193

DJINZ (=217 16 235
JP CIYD 253 233
SCROLLLEFT
¢ - )

LD HL (9217)> 33 1 36
LD DE ¢9216) 17 @ 36
LD B (23> 6 23
PUSH BC 197

LD B <312 6 31
LD A C(HL> 126

EX DE HL 235

LD (HL) A 119

INC HL 35

EX DE HL 235

INC HL 35

DJNZ -8 16 248
EX DE HL 23%

LD A ¢32) 62 3z
LD (HL) A 119

ING HL 35

EX DE HL 235

INC HL 35

POP BC 193

DJNZ ¢~21) 16 235
JP (1Y) 253 233
FILLSCREEHN
(ASCII CODE~ »

RST 24 223

LD A E 123

LD HL ¢9216) 33 @ 36
LD B (23> & 23
PUSH BC 197

LD B (32> € 32
LD (HL)Y A 119

INC HL 35

DJNZ (-4 16 252
POP BC 193

DJNZ (=197 16 246
JP CIYD 253 233
BORDER

(RSCII CODE~ >

RET 24 223

LD A E 123

LD ML (9216 33 © 36
LD B ¢32) & 32
LD CHL) A 119

INC HL 35

DJNZ (=47 16 252
LD DE ¢31) 17 31 0
LD B (212 g 2]
LD ¢HL) A 119

ADD HL DE a5

LD <HLY A 119

INC HL 35

DJNZ (-6) 16 250
LD B (32) 6 32
LD CHL) A 119

INC HL 35

DJINZ (=4> 16 252
JPCIY) 253 233
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SPECTRUM 4BK . Zx81 16"( Educational B Sofiware |
SIX PART ADVENTURE Dgll:ﬁ

HIGH QUALITY SOFTWARE FOR
THE BBC MICRO

LASEAMATHS

An educational game based on pddition, subtraction, mubtipiication and dhigson of

whole numbers. Thé more answeors you get right the more alien spacecraft you can

destroy, and the higher your rank becomes. Highly motivating. Type, size and ditficulty

krvel of problems can all ba sot. Full colour graphics and sound. Now in use in Primary,

Secondary and Special School. ldeal for homa use £7.850
*=r AS SEEN ON BBC TV ***

MAP REFERENCES

A twao program package to practise &-Figura Grid References. Graded difficulty-fingd the
Pirate Tressure or Guide the helicopter to the enemy submanne! Full colour animated
graphics and sound, : £7.50

CLASSMASTER

A sophisticated teacher’s markbook analysis program. Sort, Rank, Edit, Print. Save on
Tapa. Includes sampls DATA tape and comprehansive Tralning Manual, £20.00
KEYDEFINER

Malke your pr ramming pasier, Provides up 1o BD defned Juncton keve on the BBC
micra. Ch u?nlnm:q codes. BASIC keywords, Assombler mnemonics of your own sal
of ke definitions created with this package. Easy to use — very powerful, Machine code
FOUTINGS S3V0 MEeMory in your programs, make listings easier to read. £7.50

PICTURE

A sophisticated, versatie and simpla to use character defining package with outstanding
facilities for character manipulation. Design a character, rotate if, invert it, miror it or put
it In reverse fleld. View characters in other Modes. Combine charactoss inte high
resolution pictures. Save characters and pctures on tapa. Full iMustrated instruction
bookdet. £7.60
Avallable socon: MELODY, GRAPH PACK, WORD PLAY.

Al gur soltwarg has been thoroughly fisld tested before release and comes on high
quality cassettes, fully guarantesd for one year. Esch package s accompanied by a
detailed instruction bookiet, describing the program and how 1o use it. Our pgorams ane
already in use in many schools throughout the country. All programs will work on all
Clplrltl Systerns, and are Disk compatible

B0p pErp per orcdder. Datailed catalogues svailable ISAE plessal.

Sales Department
Logical Educational Software
12, Rowditch Avenue, Derby DE3 3LD

Also avadable from selected BBC stockists,

BLACK CRYSTAL DOBSOFT
THE QUEST IS ABOUT 10 BEGIN BBC SOFTWARE

You can become a warrior, elf or wizerd on 8 guest to find and use

tho rings of creation: to destroy the Black Crystal and defoat the I
L Oe oF Tt Pkt S sy ereormms Rasu Mt of fabilas HURRY! available now 2 fabulous new games and other
troasutes and rrythical monsters. Journey through the land of programs, educational and utilities.

Beroth, explora the caste of shadows, descend nlo the
Shaggoths lair, search for daamonds in tha Soa of sand but beware
of sand sharks! Confront the fre demon in his ternple, battle
againgt the Lords of Chaos and win your way to the Black Cryatal,

By spfitting Black Crywtal into six programs we can provide more
variaty and detad than any other adventura for the Sinclaw

COMPUTENS THE GRANGE ADVENTURE
Real time monster batthes. Superb graphics. Save gama fasture, A full graphical adverture st in a comprehensive school, Plenty of laughs.
All six parts sre supplied together on cassette, boxed with Colour and Sound.
SN0 Do Model B £7.95
SPECTRUM 48K: 180K OF PROGRAM
HELL'S LANDING
IN SIX PARTS — ONLY £7.50 An act kad variable skill i which land vour craf
ZX81 16K: OVER 100K OF PROGRAM oy e ey s I ekl BASIC Wl soieheie
IN SEVEN PARTS — ONLY £7.50 Modasl A and B £5.95
WHY PAY MORE FOR LESS OF AN
EDUCATIONAL
.ﬂ._D'VENTU H_E Teach yourself 10 use BBC Computer. Geography and Maths programs.

f6 aach or all thrae for £12

UTILITIES

SALVAGE. Salvage your 0.1. operating system faults from cassette and
your program from the bad program error, An Invaluable program,

Maode & and EE

80 Second EPSON Hi-resolution printer dump.

To: CARNELL aﬂrmnne. DEPT 2 4 STAUNTON RD. SLOUGH. SL2 INT. 1.2 Operating System RS423 receive and transmit program.
Pioase send ma: Black Crystal for my, Modal B £3.00
] Spectrum 4BK. ... ... ........ £7.50
ZXBBK........ o 4 £7.50
lenchoss o ¢ ! poatal onder | be 1o Carnell S f
NAME SR B 1 Y T fomen) ot £ To order please send chegue/P.0. made payable 10!

| “Rivendell”, 13 Pwll-y-min,

Peterston-super-Ely, Cardiff CF5 6LR

TRADE ENQUIRIES WELCOME
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STRUCTURES ~

FOR BBC

Woodward and Berry's
card game makes learning
structures fun.

WE ALL KNOW what it is like — you ger a
brilliant idea, so you dash to the machine, and
start bashing keys in excitement. Hours later,
what seemed to be so straightforward has
become a nightmare. So, you down the last
coffee, dump the program to tape, and stagger
off to bed, hoping it will be all right in the
morning. In fact, next morning your program
looks for all the world as though it were the
work of an alien intelligence. You plod
through it, trying to remember what the
variables represent, and just why you added
that complicated set of conditions to statement
10204. The logical paths through your pro-
gram intertwine, like a bowl of spaghetti.

This does not prove that you are not cut out
for programming. The job did not go wrong
because of lack of programming skill — it was
doomed from the moment you switched on the
machine because you started unprepared. Pro-
gramming is an error-prone business — a
spelling mistake in a letter is pretty trivial, but
in a computer program absolute accuracy is
crucial.

Although errors are inevitable, the earlier in
the development process they are discovered,
the easier and quicker it will be to fix them.

The most efficient, accurate, testable and
maintainable computer programs are those
whose structure most closely resembles the job

HOUS

that the program has been designed to do.

Writing programs that work, and com-
pleting them before you get fed up with them,
is fun. Unless we pay due regard to the above
maxim, that fun will be replaced by misery
and frustration. So, what we want is a
methodology for approaching this program-
ming task — and structured programming is
just that.

Let’s go back to that wonderful inspirational
moment when the idea comes. Instead of
rushing to your machine and spoiling it all,
grab a piece of paper and write down in plain
language what the objective of the program is.
The original statement is usually termed “the
problem”. Next, try to break down the main
problem into subordinate problems, the
essential things your program has to achieve to
solve the problem. You can continue in this
way, building a hierachy of problems at
increasing levels of detail.

So far, this may all sound pretty trite —
where is the methodology? There are many
different schemes to be found in books and in

£ ARG

use, but they all attempt to show the same
things: a hierachy of problems; decisions or
branches; loops or iterations.

From now on, we will try to explain the
process by developing a program to play the
card game of Pelmanism. If you are not
familiar with the game, do not worry — all will
be revealed as we proceed. You will acquire
the necessary knowledge as your analysis gets
deeper into the problem. Approaching pro-
blem analysis in this layered way is called top-
down design.

Figure 1 shows a possible first-level
breakdown of the Pelmanism problem. The
main problem, “Play Pelmanism", is found to
consist of two sub-problems, “Set up game”
and “Play Game". The diagram is read top-to-
bottom, left to right, so the diagram tells you
that you have to set up the game before you
can play it.

We discover that set-up consists of getting a
pack of playing cards, shuffling them, and
then laying them all, face down, in random
places on the table. Figure 2 shows how these

sequential tasks are added 1o the diagram.

That is probably as far as we need to go at
present in the set-up problem area, so let us
now analyse the play-game problem. We
discover the rules are that two players take
turns. At each turn, the player turns up two
cards. If they are of the same wvalue, for
example two kings, the player gets a point, and
the cards are removed.

If they are not of the same value, they are
replaced in their original positions, face down.
So, we have a loop — rotate around the players
in turn — and a decision — if the cards match,
do one thing, otherwise do something else.
Figure 3 shows how the play-game problem
can be broken down to incorporate these tasks,
and includes the loop and the decision. The
loops are represented by curved arrows. The
decision is represented by a little diamond.

It should be apparent that what happens on
Flayer B’s turn is essentially the same as
happens for Player A. We have revealed a
whole chunk of problem which might have

fcontinued on page 99)
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GEMIN

It can do a powerful job for yo

SPECIAL LIMITED
OFFER

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

FREE!

CASH BOOK ACCOUNTS
| \-| PROGRAM FOR
M 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
mana%emnt information, it may even put your accountant out
of job!

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

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

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

* option for departmental analysis of sales and purchases

* print out of all transactions

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

* year end trial balance

* profit and loss account and balance sheet

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

Coming soon:— Integrated Sales + Purchase Ledgers

Here's a range of software for the independent
businessman that's 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.

SPREADSHEET ANALYSIS
BEEBCALC £19.95
DRAGONCALC £19.95

__,,_.._F—- | FOR BBC AND DRAGON 32. Spreadsheet
\ W | processors have proved to be important

tools for using micros in business, scientific
and domestic financial applications.

Without any programming knowledsge 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, e.9. profit and loss statements and
cashflow projections, break-even analyses ete.
* Investment project appraisal — anything from double glazing to oil rigs!
* Comparing rentlease’ouy 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.
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I'S NEW
L SOFTWARE

ir business at petty cash prices.

" INVOICES AND STATEMENTS . . . £19.95
Compatible with most micros. See table. |deal for the small
business. A complete suite of programs together with
generated customer file for producing crisp and efficient
business invoices and monthly statements on your line printer. All
calculations include VAT automatically, and the program allows your
own messages on the form produced. This program gives you superb
presentation and saves time on one of the most tedious tasks in the
office.

COMMERCIAL ACCOUNTS . . . £19.95
Compatible with most micros. See table. A gem of 8
program, all for cassette, with the following features:— Daily
Bt Journal. Credit Sales. Cash Sales. Credit Purchases. Purchases
— other. Sales Ledger. Purchase Ledger. Bank Account. Year to date
summary. A fully interactive program suitable for all businesses. Files
can be saved and loaded and totals from one file carmried forward to
another on cassette. Particularly useful from a cash flow point of view,
with an immediate accessibility to totals for debtors and creditors. Bank
totally supported with entries for chegue numbers, credits and, of
course, running balance.

=21 MAILING LIST. . . £19.95

i . Compatible with most micros. See table. A superb
dedicated database to allow for manipulations of names
and addresses and other data. Gemini's unigue 'searchkey’

system gives you a further ten 'user-defined parameters’ to make your

own selections. Features include the facility to find a name or detall

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
L 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 limitliess numbter of entries on separate cassettes.

STOCK CONTROL . . . £19.95

Compatible with most micros. See table. Dedicated

software with aii that's necessary to keep controi 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 regular and other expenses, bank
account mortgage, H.P. etc. This program also allows you to plot
graphically by Listograms your monthly outgoings.

wusE WORD PROCESSOR . . . £19.95
PV iR Compatible with most micros. See table. This program

C D 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
immd:a block delete, block insert, search and replace, edit text, display
text and more.

Dealer/Trade enquiries invited — generous frade discounts for quantity

Special ACCESS card instant sales hotline Tel: 039592-5165

for GUARANTEED prompt despatch ...
24-hr Ansaphone Service.
All enquiries other than credit card sales to 03952-5832
Gemini. Functional Sofiware Specialists. 9, Salterion Road, Exmouth, Davon EX8 2&@

J

Tick the box for Program you require. Prices include VAT, and Package and Postage.
Please supply the lnllnwng cassette software.
Database ... i L LE19950 IX8116KDatabase oo .. £9950
Qe Contral £1995 0 BBC Cash BOOK o or e £95.000
Mailing List ... E—————— 7 | - s PRy S eteesy >, v L~ 8 |
Irvobces nm:l Stnmmnls ...................................... £1995 0 OCsbome Disk Database ... E23.95 0O
COMMErcil ACCDUINTS .. £1995 0 Wordprocetsor e E19.95 0
I HOME ACTOUNLS ..o esrasermmsmmssrenss —E19950 Besbcalc . B9 D
Dragoncaic ......... £19550
J o E
Z
I Machine Type Memory Size I
| enclose
' Make cheques and postal orders payable to Gemini Marketing Ltd I
l Diners Card Mumber___ ACCess Mumbber .
e, By il
‘ Geminl. Functional Software Specialists, @ Salterton Road, Exmouth, '
Devon EX8 2@G. YCS

Aum pan BEn DEn BN DN D G SN N BN SN SN DS SN G .




SinclairZXSpectr

16Kor 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution

graphics...
From only

£125!

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they've sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing.

Now there’s the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that's
unrivalled.

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have accesstoarangeof 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 amassive 48K of RAM.

Yet the price of the Spectrum 16K
is an amazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still return it later
foran upgrade. The cost? Around £60.

Ready to use today,
easy to expand tomorrow

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

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which togetherrepresenta
detailed course in BASIC programming.
Whether you're a beginner or acompetent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

There's no need to stop there. The
ZX Printer—available now - is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232 /network interface board.

Key features of the
Sinclair ZX Spectrum

@ Full colour-8 colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

® Sound-BEEP command with variable
pitch and duration.

® Massive RAM-16K or 48K.

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

@ High-resolution=256dots
harizontally x 192 vertically, each
individually addressable for true high-
resolution graphics.

@ ASCIl character set—with upper-and
lower-case characters.

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

® High speed LOAD & SAVE-16Kin 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
data files.

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




The ZX Printer- The ZX Microdrive -

available now coming soon
Designed exclusively for use with the The new Microdrives, designed
Sinclair ZX range of computers, the especially for the ZX Spectrum, are set to
printer offers ZX Spectrum owners thefill change the face of personal computing
ASCIl character set=including lower-case by providing mass on-line storage.
characters and high-resolution graphics. Each Microdrive can hold up to 100K
A special feature is COPY which bytes using a single interchangeable
prints out exactly what is onthewhole TV  storage medium.
screen without the need for further The transfer rate is 16K bytes per
instructions. Printing speed is 50 charac- second, with an average access time of
ters per second, with 32 characters 3.5seconds. And you'll be able to connect
perline and 9 lines per verticalinch. up to 8 Microdrives to your Spectrum via
The ZX Printerconnects totherearof the ZX Expansion Module.
your ZX Spectrum. A roll of paper (65ft A remarkable breakthrough at a

long and 4in wide) is supplied, along with remarkable price. The Microdrives will be
fullinstructions. Further supplies of paper  available in the early part of 1983 for
are available in packs of five rolls. around £50.

How to order your ZX Spectrum

BY PHONE-Access, Barclaycard or Access or Trustcard.
zx Spectm m Softwa re on Trustcard holders can call 01-200 0200 for EITHER WAY-please allow up to 28
" personal attention 24 hours aday, every days for delivery. And there's a 14-day
cassettes —available now day. BY FREEPOST -use the no-stamp money-back option, of course. We want

: : needed coupon below. You can pay by you to be satisfied beyond doubt-and we
The Spectrum software library is :

growing every day. Subjects include cheque, postal order, Barclaycard, have no doubt that you will be.
games, education, and business/ — = g e e
household management. Flight Fo Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. Drda_l
Simulation...Chess...Planetoids... iy
History...Inventions.. VU-CALC.. VU-3D Qty item Code ItemPrice Total
...Club Record Controller...there is s &

Sinclair ZX Spectrum -16K RAM versmn 100 125.00
Sinclair ZX Spectrum- 48K RAMversion 101 175. DD

something for everyone. And they all
make full use of the Spectrum’s colour,
sound, and graphics capabilities. You'll

receive a detailed catalogue with your Sinclair ZX Printer 27 5095
Spectrum. = Printer papEr{pack afErf::IIs] 16 1 1.95__
: Postage and packing: orders under £100 28 2.95
ZX Expansion Module e ordersover£100 29 495
This module incorporates the three

functions of Microdrive controller, local | Please tick if you require a VAT receipt__
area network, and R5232 interface. | *| enclose a cheque/postal order payable to Sinclair Research Ltd for £

Connectit to your Spectrum and you can *Please charge to my Access/Barclaycard/Trustcard account no.
control up to eight Microdrives, Py i |
communicate with other computers, and ease delete/complete L R 00 ) (S Y Y O (P
drive a wide range of printers asapplicable
The potential is enormous, and the |Signature
module will be available in the early part PLEASE PRINT 3
0f1983 for around £30. (Name:Mr/Mrs/Miss | | | | L L L L L L L L L L 111
“ - Lole, s (R I O I8 ) 1 [R5 (50 A [0 (U [ P45 et 0 PR
=irci=i - L L1
| |

|

|

|

=

T

Total £ ll

|

|

|

|

|

|

| |

Sinclair Research Ltd, Stanhope Road, ! |

Camberley, Surrey GU15 3PS. |:HEEPQST-M stamp needed. PricesapplytoUKonly. Exportpriceson applicatmj
Tl Combaiey (O27858a8BEEY 2 1= VL jsn o s L v e L iR RS A R O3 R T N



Let Commodore
expand
your horizons.

VIC 20 is the finest home
computer that money can buy.

And the better you get to know
it,the more confident, adventurous
and ambitious you'll become.

You'll want to take advantage
of the vast range of VIC software:
a superb and constantly-growing
selection of programs, embracing
business - systems, entertainment,
education and many applications
in the home.

Every program in the series
has been gesigned by experts, and
chosen for its quality and value
for money:.

VIC business software covers
awiderange l?f appliczlatiqns, im:{lld-
ing spread-sheet analysis, stoc
control, information hancilmg and
word-processing.

A mind-blowing range of
games including Scott Adams’
world-famous ‘Adventure’ series.

Advanced space games, includ-
ing the sophisticated ‘Omega Race’

Learn subjects as diverse as
English Language, programming,
and biology.

And 'home’ software ranges
from IQ tests to Robert Carrier
menus.

In addition, there is a range
of VIC software, like programmers’
aids and graphics packages-

to add to your understanding and
enjoyment of computers and
computing.

There’s even a special “VicSoft’
Club for VIC 20 enthusiasts,
with many advantages including
special offers to club members.




WC SO&W&I C W].u 6}{pand YOUI l_ For more information, a catalogue of VIC software

horizons. And your mind.
PRICES MGE FROM £4.99 to £24.95 INC. VAT.

r commocdore

VIC20

and details of your local retailers or dealers, please phone or
complete the coupon and send to:
The Commodore Information Centre,
675 Ajax Avenue, Slough, Berkshire SL1 4BG.
Telephone: Slough (0753) 79292.

MName

I IMR./MRS ./ MISS) |
g -

YOYOC0383




The key handbooks to your micro

THE ZX SPECTRUM

The ZX Spectrum

How to get the most out of your
Spectrum, £5.95

The Spectrum Programmer
The absolute beginners guide to
programming the Spectrum
£5.95

The Spectrum Book of
Games

2| complete games programmes
for the Spectrum. £5.95
Introducing Spectrum
Machine Code

Master your Spectrum completely
£7.95

THE BBC MICRO

The BBC Micro

An expert guide to its more
advanced and special features
£6.95

21 Games for the BBC Micro
Includes arcade, board and
adventure games specially
written. £5.95

THE COMMODORE 64

Commodore 4 Computing
A full introduction and ready
reference. £5.95

THE ORIC-I

The ORIC-1
Get the most from this amazing
new machine. £5.95

THE DRAGON 32

The Dragon 32

How to master the Dragon and
all its facilicies. £5.95

The Dragon 32 Book of
Games

21 exciting games, all fully tested
and crash proofed, £5 .95

THE LYNX

Lynx Computing
Master the Lynx from scratch!
£6.95

THE APPLE I

Apple Il Programmer's Guide
The advanced programmer’s
guide. £10.95

Allillustrated All available now from your local Computer store, supplier or bookshop.

GRANADA PUBLISHING *

Programming with Graphics
Get the best from the graphics
on any machine, £5.95

Simple Interfacing Projects
Interface your machine with youwr
domestic devices. £6.95
Computing for the Hobbyist
and Small Business

A, user-friendly introduction to
personal computing. £6.95
Computer Languages and
their Uses

A detailed guide to the
advantages of other languages
over BASIC. £5.95




feontinued from page 81)

Figure 1.
Play
Pelmanism
Sat up Play
game game

resulted in duplicate code, had we started to
program too early. Of course, most of you
would have spotted such duplication straight
away, but the principle is valid. If it occurred
at a lower level, vou might not have recognised
it. There is no need to duplicate parts of the
diagram, so we simply put the note “as for
player A” under “Player B's turn” — see
Figure 3.

Just identifying a loop is hardly sufficient —
we have to say what stops it. Once again, this
is expressed in plain words — no flags to be
used at this stage, please! Therefore, in Figure
3, we have added legends like ““Repeat until all
the cards have been paired” to the arrows
representing the loops. Similarly, we have
defined the decisions, but, because of lack of
space, these definitions appear as footnotes.
The other addition in Figure 3 is the box
“Print Results””. We have decided thar,
at the end of the game, we should display the
scores.

We hope you can see already that this is an
easy-to-understand representation of the game
problem. You will notice that it describes the
Problem, and not the Solution — so it
is just as appropriate as a description of the
game as played with cards as of its simulation
on the computer. Therefore, when you do
eventually code it, your program will
represent reality, will correspond closely in
structure 1o your design solution, and you will
be able to enhance it later, if you wish.

Notice also that the structure diagram is
universal, and is not tied to any particular
programming language or dialect, or to any
particular computer. For example, we have
not said whether the loops will be imple-
mented as “For-Next”, “Repeat-Until” or
“Do-While™.

Now, although we have some way to go to
fully define the problem, at the level of detail
required for a complete solution, we could at
this stage start to write the program. The

Figure 2. "
Play Pla
Pelmanism [~ gam‘fq
Setup | __ | Display
game cards
Set up Shuffle
deck deck

essence of the structured ‘“‘top-down"
approach is that it does make it possible to
develop programs in a modular way. Let us
take the low-level boxes, such as "“Pick a
card”, They are still black boxes at this stage,
and can be coded as dummy procedures or
sub-routines. Such dummies are known in the
trade as “‘stubs™. You can then run and test
your skeleton program for basic errors. If you
include temporary Print statements within
your “‘stubs’’, you can prove to yourself that
the procedures or sub-routines are being
entered and left in the correct sequence. Note
that you may have to force the program to
proceed from one state to another by other
temporary statements. Take the following
example:

10 PROCA (or GOSUB 1010)

20 FLAG=0

30 REPEAT

40 PROCB (or GOSUB 2010)

50 UNTIL FLAG=1

60 PROCC (or GOSUB 3010)

70 END
1000 DEF PROCA (not required for GOSUB)
1010 PRINT “PROCA HAS BEEN EXECUTED"
1999 ENDPROC (or RETURN)
2000 DEF PROCE (not required for GOSUB)
2010 PRINT "PROCB HAS BEEN EXECUTED”
2999 ENDPROC (or RETURN)
3000 DEF PROCC (not required for GOSUB)
3010 PRINT "PROCC HAS BEEN EXECUTED"”
3899 END PROC (or RETURN)
Clearly, the program will get stuck in the loop
which calls procedure B for ever and a day. Of

course, the real code to be placed in procedure

Figure 3.
Play
game
Repeat untll all the cards
have been paired
Player A's Player B's Print
turn 4 turn results
X as for player A °
R Repeat untll plcked palr do not
\ match or all the cards have been paired

Pick a Plck a Replace | [Remove cards
card card cards '"".'2:::“'

B will do something which results in Flag
being set to “1", but you have not written this
yet. So, once you have tested the program as
above, simply insert a new statement 2020,
setting Flag equal to “1”, This will force the
program to leave the loop and execute the later
code.

To return to the Pelmanism problem, we are
approaching an adequate definition, but need
to be more precise. For example, the box
“Pick a card” needs to be expanded as in
figure 4.

Let us now recap on what we have been
doing. First, we defined our problem at the
highest meaningful level, then at the next level
down. We were then able to code our program
in skeleton form. As further understanding
came, we could expand our structured design
downwards into increasing levels of detail,
and, at each level, could insert code into
“black boxes”’. This process can be
summarised as:

DEFINE OBJECTIVE

DEFINE PROBLEM ELEMENTS
AT CURRENT LEVEL

CODE SKELETON SOLUTION

IF PROGRAM COMPLETE, STOP
OTHERWISE

The more astute of you will be a little
cynical about the glib way we suggest you flip
from adding a box to the diagram to actually
coding it — and quite right, too. The coded
solution to one box may, of course, be far from
simple. It may require some thought as to how
you can program it. Again, we urge you not to
try to develop this code at the keyboard. You
will find your time is far more productive if
you try to sketch out the required code before-
hand, using some kind of shorthand notation.
This is where we can learn from the
experience of professionals, and introduce the
concept of “pseudo-code™.

Various academics have written doubtless
worthy tomes on language systems for pseudo-
code. Some advocate a free-form representa-
tion, similar to Basic, whilst others prefer to
have you fill in complicated-looking forms.
Our advice is to forget all that, unless you are
intent on immersing your hobby in a
bureaucracy. You should develop your own
shorthand notation — after all, you are the
only person who will have to understand it. It
is different for professionals in a big
department, where other programmers have to
pick up the documentation and work from it.

What does pseudo-code look like? It is
somewhere between a precise form of English
and the program code itself. Its syntax is loose,
but its format should be consistent and clear.
The pseudo code for the box “Set-up game” in
the Pelmanism problem could be:

Proc set up game
— Set up deck
— Set up a string of card values

{continued on page 101)

Figure 4.
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South London’s Largest
Micro Computer
Centre

Including Free Word Processor
Program on Cassette or Disk.

64K

| &R, £345.00

= Vic20 5k
W S s
\ 21k £169.95

“includes 5 Free programmes.

VIC 1541 Disk Drive £299.95

16K RAM Pack £39.95
VIC Cassette £44.95 |5k RAM Pack
VICPrinter £229.00 (Expandable To 24K) £49.95

Ideal for Commodore computers
Selkosha GP100 VC Printer £249.95
Commodore 64 Software Now in Stock

Main Commodore Dealer for

New 500 series, New 700 series Business Computers.

ATARI 400

LT AR TR TRR 3

16K |
5159.95‘

48K
£229.95

- ,zuu- o]
-

Programmer Kit £39.90
48k Up Grade for Atari400 £73.50

Atari 800 48K inc Atari 810 Disk
basic £469.95 Drive £299.00
Atari410Cassette £49.00 Atari 822 Printer £199.95

Plus Daisy Wheel and Dot Matrix printers
for the Atari range From £99.95

Atarl 400 Typewriter keyboard. Direct easy
replacementforstandardkeyboard  £59.95

Just Arrived...
BBC Model B £399.95

Largest Stocks of Software in South London.
Available on Cassette, Disk or Cartridge. Massive

Plus Disk Drives, Printers and Software.

Texas TI99A £159.95
Plus Disk Drives, Voice Synthesizer and Software.

Epson HX-20 Portable
Fiﬁababw the largest range of Epson software
and accessories

n QX-10 Business Computer
Very latest — justin.

ranges for:

Atari, Spectrum, ZX81, BBC and Dragon.
Printers

We carry a wide range of printers including:
Amber Dot Matrix £89.95
Seikosha GF100A £229.95
Epson FX80New 160cps £449.95
Smith-Corona Daisy Wheel £549.95

Cables and Interfaces for most home
micro’s In stock.

THE AMAZING ORIC -1
Colour Computer

™= % 40 Columns x 28 rows.
% Microsoft Basic
* 8 Colours.
. % Bulit-in Sound
Synthesiser.

Igh Res Graphics.

--‘-“ll'llll
‘I.'l—'l-'l

48K Microsoft Basic £169.95

Sinclair Spectrum Colour Computer

16K £124.95
48K £174.95
We carr massive "
stocks of Software EEEEEEEEEE

fc:rtheSpectrurn EEEEDEEES N
Sinclair ZX81 £49.95 .- -

16K RAM £27.95 --------E-
Printer £59.95 -

16K Microsoft Basic Phonel
Come in for a Demonstration.

Limited stocks available. New software coming in
all the time. Come in for a demo or send for our list.

il is available Tax-Free to overseas customers,

DRAGON 32 £198.95 ki

EXPOrt Aiournardware and software

please send for our comprehensive list.
All our prlte: Include VAT

f going fc change without notce

Prces cofrect a

= e e

it excnaﬂuf Pt

t pa
e offer excellent
for ycur Dld maChlnE

=
VISION STORE

3 Eden Walk Precinct,
Kingston-on-Thames, Surrey.
Tel: 01-546 8974

Mail Order — send for our comprehensive list.

Ask about our Credit Facilities
AccessiBarclaycard

LA J
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{eontinued from page 39)
— Establish address of string

Shuffle cards

— Forl = 1t0 20
— Select two card values at random
— Exchange position of card values in string

— Next |

— Display cards
End Proc set-up game
You can see that pseudo-code enables you to
resolve most of the problems due to logical

flow, off-line.

the work you have already coded. Once you
have fully desk-checked your pseudo-code, it is
a straightforward matter to put it into the
pedantic language your computer expects.

Nothing you do here can wreck

methodology works — not just for us, but for
thousands of people in the professional pro-
gramming business as well. It produces the
correct results quicker, and thar, as we said | Lines 480-620 Play Game
earlier, does make programming considerably
more fun.

Figure 5 contains the full listing of the
Pelmanism program, which was developed
using a structured design approach. It is
written in BBC Basic.

This particular solution uses the Teletext | |ines
Mode (7), but it could, with benefit, be
adapted to use high-resolution graphics mode,
with proper pictures of the cards.

Lines 40-110 Main body of program over
Call routines to Set-up game

Lines 120-470 Procedure to set up game

graphics symbols

and select card,

R-reveal.
Lines 630-780 Player's turn
Lines 790-870 Pair match
Lines 880-970 Mo match
990-1130 Scan keyboard for input
Lines 1140-1370 Move cursor
Lines 1380-1500 Turns over card

Lines 1690-1800 Input players’ names

Uses keys to move cursor,

Card backs are represented by

I-up; M-down; J-left; K-right;

Lines 1510-1680 Calculate which card to turn

We know from experience that this Play game and Print results Lines 1910-1910 Prints final scores
N 1150 mEm TRssssEEEEETEEREEE
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R SRS EEEEREEE
REM ® WD MATOH =
B ssssmsasnmEs
FOR Iwil TO 00 MEXT
AOITi=11= 45
TRD L wET
ALTTi=fimp AT
DTS T
[ar
DEF  PROCHOVE
i P EEEERERRERREREEEE
g  HOVE = NeE
ABEH LR AR L LY S RS
X A0
FRINTTEARIE, i85
FiL ey
REFEAT
Dol fhE v S i
IF [ame=f" TeEN
IF Jhms=3 Teln FROCLIFT
IF NE=*5" THEN PSRN |08T
IF Dnms=cre VRN FROCDOM
P S TR ]
UMT L [Ml=~E" AND Pl
b Ee
L L e =T

=g CHE {1 DG

OEmOC
N0 DEF PROCSIVEN

1820 &M e T
1930 REM & FilND CARD =
15040 Relr FEEFAREREEE S

1930 YI=INT (¥/2)

IR0 Wiw N2 A

70 YI=INT (Y1 /20

1500 RV [ (Y20 15 e X11=1

falh DIF PROCE 1GHT

1&10 EEM sEmsssssdEsss

Ted AN ® FIND CARD =

&30 PER EEEsSsEsEEE S

1680 Yi=INT IV

1450 EimNrd

Tl YI=INTIY] Th=]

1670 REVs (Teiv2eiS) eN1 )=
[ =

1450 DEF FROCMAME

FEM R T

II'H ® INFUT NAMES =

1T R T

1T F‘Rllﬂ'l'-l‘rﬂ. 13 "PLAYER | weAT IS YOUR NaFT -
LTAD TNPUT PLYIE

VIR PRINTTARIG, 227 §0PCIS0)

PTa0 PRINTTAROG, 21 "PLAVES I WHAT [N YDUR s -
VIR INRUT PLYIE

ETEBO PRENTTARLO, 23 s BPC L0}

ATee PRINTTAROO, 211 (BPC L40)

LE20 REM L ]
1830 REm ® FRINT Flhi SCOomE =
1BAG REM SEsssssEEEREEEEEEEE S

1820 Vi 12

1RAD PRINTTABIS, 3V EPLYLIRE™ VU il SCOAEE = GCORES

1870 FRINTTARDS, B PuLy2e™ YOU Wt SCORLD =) SO0eay

188G TF m:-: FOBCORERN TN PRINTTARD, § 3 [ O rl*tllmilhllﬂflilbﬂIllnl
PO W WDt TARET, 10 O A S TR L 3a ) LY L O 3T T T DA
1BROIF m:- » BCOREA THEN H#Hl"ﬂl}.l:!lm!!ililmiIl'-illi'l.\"i‘!lml-ilﬂ"l'l
EYOUSVE DM T, TARNEE, 243 el LR Dk A PR O LS T ) VO WE D

1900 §F ml = SCOPED THEN PRINTTAR(Z, I3 pOMARC 1AL ICEE LI TR TIT'S A DA =
PTABC, 14 ICHES (141 IOHRRIIZANI“IT 8 A& DRAw =

1940 ENDEROC

1930 OIF PROCINETH

930 REM FEEEABEESSEEREEE
1940 REE ® [NATHRLCT IOhNE =
1950 Rl= EE
190 LS

I9TO FPRINTTA&R DL, 30 0 Onlw 0I5 0 CHRme (LT g SHmE 0 L 290 Cme 14810 1 ) *FELFSNE BN =
L &=" 1

1980 PRINTEAEILL &) fOE 300 1 0Hll | 15T CHRS E L T90 g DHRs 0 181§ ) "FFLFAN T BN =i CHAW
158

1980 FAINTTARIG, 100§

2000 IMPUT=DD ViU AEDUTAL INGTRUCTIONE =, ANSWAS

2020 IF miDeiANBRERS, |, 016 > *VWS TN EMDFRDC

O30 PRAINTFARIG, @V 1° PELRAIEN in o siaple card gase for®
rods are placed Jaze™"" down,the objetl s to turn wp pairs”
DB PRIMNTTARIO, i4 RS 13051 % Bach playser takea 1l iA fturn Lo bry™" i CHlb 01300
i1Famd pigh bes carde shich satch, id trey* " 1FRBI1300 0 Fare & pair Lhen theay are
il g™

oA PRINTCHRR (I35 15 the pack and the svecemsdul player geta* 100l 3011 " arotne
" Twrn. DR (DN CThe sinner e the player = has Lerned® | DeE 029 ) "over Ih
® Gresteat musber of pairs at®

2080 FRINTOEE (I FFi 0 *the and. *

2k PRENTTARILG, 24 0 0@ed I 31 iCrlad 1340 0 “Frees any bey L0 contlAue®

20T AnaflTe

2080 CLE

FO%G PRAIWTTABR LD, 30 i O0as 0 5 256 1 Eoalon d {570 i Ol {300 o 0eld i 14100 * DOMTRELE = j
{1340

2100 PRINTTAR (DL &0 i CHES {3350 i ColB ( 1570 s CHRE [ E 300 p il i 141 00 * COMTROLE 1=}
L TR

FLE0 PRINTTARLO, 100 jOWRS [IZFh i~ [ " iCHle (139§~ TO 0O U=~

T PATHRTTAR (O, 12) iDHRS 12950 H "iCHES{139) j"= TO B8O DOWS"

135 PRINTTAR (O, 14 1D L129) 1" J “IC-S8 (13301 %= TO B0 &IH-T"

Fi40 PRINTTARIS, L) 1 CHRS 12390 " & = C-Ee (135 )%= T0 OO LEFT"

2150 PRINTTARIG, 100 ICHRS 129V I™ & = |CWAE (13901 %= TO EEVWHAL TEE CAND-

2160 PRINTTARCLO, 280 )Cme (130 IR0 L1 24 "Preda any by 18 ComLifniE"

21T Ae=OETe

210 ENDEROC

£ pmn players.The ca
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very powerful facility

AN INTERRUPT is a signal sent to the

microprocessor which generally suspends the-

execution of the current program — without
the program knowing it.

Every 20 ms the Z-80 processor in the
Spectrum receives an interrupt which forces it
to suspend what it is currently doing and to
jump to 38 hexadecimal or 56 decimal where it
increments the system variable frames and
scans the keyboard so that the Spectrum
knows whar you are keying in, if anything. If
this interrupt could be diverted elsewhere to a
user routine it would provide a very powerful
facility which would have almost limitless
uses. The way in which the Z-80 responds to
an interrupt is governed by which interrupt
mode it is operating in; the Z-80 has three
modes.

102 YOUR COMPUTER, MAY 1983

Everything from software clocks to
automatic screen scrolling — Nigel
Dore shows you how to divert the

___interrupt to user routines to create a

Interrupt mode O allows the interrupting
device to place one instruction on to the data-
bus after the interrupt for execution by the
£-80. Interrupt mode 1 makes a jump to
38hexadecimal or 56 decimal and this is the
mode that the Spectrum uses. Interrupt mode
2 is more complex. When the Z-80 receives an
interrupt, it expects the interrupting device to
place one byte of data on the data bus which
acts as the low order of an address. The high
order of the address comes from the [ register.
The Z-80 looks at this address which gives it a
second address that it then jumps to.

The last mode provides a method of
diverting the Z-80 to a user routine for,
although the Spectrum does not provide the
byte of data required, this means the Z-80
feontinued on page 105)




16K mother program.

18& BERM Spacisua Inkarupt
28 REM for 16K Spectirum
38 REM EN.DORE

o CLERR S=2S29: LET =0

48 FOR i1i=32338 7O 129: RERD a:
IF a<256 THEN LET c=Cc+a: POKE 1
JABS a: NEXT i

7@ IF a<>¢c THEN PRINT “ERROR I
N PROGRAM : STOP

12® REM ONDFF roustitaineaes

118 DATR 62,46, 2537.,.71.257,94 .28
%,B;@;B;EE,EEaES?,BE 23?,?1;231}

128 REM SERUICE ROUT INE :
138 DRATR 255,243,197.,213.,.2329.,24
£,1,254,127.2337,120.,254 ,252,40.,9
285,144,126 ,241 ,225.289,.183.251
201,62,56.589.141.,92,.285.,.187.13.,
1,254,1é?,23?,133;25¢;EEE;¢E;2¢?
;251,207 ,238,8,8,8,0.,.0,8,6,8

14@ REM User routine there RET)
i5@ DATR 281 .,.395656

16K mather program Z-80 code.
ON ROUT INE

tcdl 3, 4 bl 4&

Lid Do 227 731

im 2 237 94
ret =221

OFF ROUT INE

Ld a,62 g2 &2

im 1 =37 38

ild 1,3 227 73
ret =&l
2ERUICE RQUT INE

st 556 2858

i 242

push hit a7

PuUsh de 213

push HiL 222

push af =%

Ld be,32788 1 254 127
i @Te) 237 126
TP 28= =84 282
Jr T, 49 &8 9

call Z2488 =S 187 i3
FOop 3@ =33

POpPp hit =28

PP dE 222

PO b<E I3

E3 =X

el =i

SR ~ T e o Do

Lty 123823 , 3 D L =2
cCall cli=13435) 2&8 1wvY i3
Lg bt ,32700 1 254 127
1T &, {Cc? =27 A2&
cp 252 =254 2582
it 2= S8 247

21 =51

fr&slL 8ireports2 =87

eriar break =4

Figure 5 This generates a moving landscape at the bottom of the screen which can be used in
one of your own games. The speed at which the ground moves can be changed by Poking
i&tlﬁﬂ wihich should be followed by Poke 23672.0. This program should be saved before
eing run,
148>REM moving iLand data
159 BHTR 25,128 .92.35.,129,.,982.,.7
184,216,662, E,Sﬂ 123 92 .55 ,58,90
= 159 125.354.@ 832,.7.54,56.453,5
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XENO IT

An E-XPANDE-D screen presentation with
superb action packed space thriller, written
entirely in machine code with four action
packed stages. To destroy the power
source of Xeno IT, you have to fight off
waves of robot attack, plasma bombing by
the legions of the outer sanctum and finally
attack the power source protected by a
force field, continuous bombardment by
guardians and blockading by wild whirling
suicidal space ships. Truly a game for all
arcadians.

JS 16K

CAVERN FIGHTER

All M/C version of SCRAMBLE. Lasers,
bombs, continuous scoring and sound
effects give all the thrills of arcade game.
Pilot your space ship through the tortuous
tunnels and caverns destroying enemy
missile launchers, fuel dumps and airborne

£7.90

fire saucers. Four ships to complete
mission. 10 skill levels.

KB/JS Unex. £6
CRAWLER

All M/C wversion of Centipede. Homing
spiders, mushroom laying fleas and multi-
direction travel makes this game fast and
furious, with 10 skill levels.

Js Unexp. £6
PHARAOH'S TOMB

Once you enter, the only way out is with
the aid of a key which unlocks the mystery
of the Pharao’'s tomb. Beware of the
mantraps the ancient Egyptians so
painstakingly built, Ona false move and you
will meet the same fate as befell other tomb
robbers over thousands of years, A multi-
screen big graphical adventure with M/C
movameants.

KB 16K £6.00

SEVEN PROGRAMS (VOL 1)

Hi-res games for the whole family. Board
game Othello plus Bomber, Slalom,
Bounce out, Lunar Docker, Memory and
Snake.

KB Unexp. tH.0l

DOTMAN

All M/C wversion of the popular arcade
game, Excellent colour graphics and sound

effects complete with fruits, tunnels,
running and highest score.
KB/JS Unexp. £6
ZOK'S KINGDOM

Your starcruiser badly damaged in a meteor
storm is forced to crash land on the planet
ruled by ZOK, & time space genarated
image of Dracula, You are challenged to a
battle of wits and endurance as the battle
for survival starts in earnest in this big multi
screen graphical adventure in hi-res
graphics and M/C movements.

KB/JS 16K £6
SEVEN PROGRAMS (VOL 2)

Another Hi-res games pack for the family.
Graphical Adventure, Goblins Gold, plus
Dare Devil, Ghosts, Grand Prix, Breakout,
Cobra and Minefield,

KB Unexp E6.00

KRAZY KONG "R

An E-EXPANDE-D screen, large graphics,
rolling barreis, hammer, fireballs, lifts,
handbags and umbrellas as you try to
rescue the damsel Kong has abducted.
Spectacular collapse of Kong's lair in the
fourth screen. Uses all 21K of your
expanded Vic for this 100% M/C thriller,
Complete with high scare table.

KB/JS 16K

GALACTIC
ABDUCTORS

New arcade game with fully EXPANDED
screen. Space hawks are abducting the
humanoids and also dropping eggs. A big
16K action packed arcade thriller in 100%
machine code, Hi-res graphics and multi
skill levels.

£7.90

JS 16K
FROGRUN

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

KB/JS

£7.90

Unexp. £6

DRACULA

Count Dracula is asleep somewhere in his
castle. He rises at mid-night and you must
find him and drive a stake through his heart
before ha rises. A multi-screen graphic
adventure.

KB 3K £6

TINY TOT'S SEVEN

Super games pack for younger children
with bright colour graphics and sound
effects. Everybody's favourite Simon plus
Super Snap, O's and X's, Word Jumble,
Bomber, Duck Shoot and Mad Drivers.

KB Unexp £6.00

TRADE ENQUIRIES WELCOME, GENEROUS DISCOUNT

SOFTWARE WRITERS

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

royalties for accepted programmes.

u
fz o] lﬂ_

24 HR.CREDIT CARD SALES HORLEY (02934) 6083
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SPECTRUM -
DRAGON 32

Huge selection of software. Nearly all the software
advertised in this magazine available post free. Pick and
mix tacility. Order for yourself and friends and get huge
discounts. Send S.A.E. for catalogue.

E Tapes 10%. 10 Tapes 15%. 20 Tapes or more 20%.

PAYMENT BY CHEQUE, P.O.ACCESS/VISA

ANIROG SOFTWARE

26 BALCOMBE GARDENS

HORLEY, SURREY

ENQUIRIES HORLEY (02934) 2007/6083

VIC 20 - ZX81



(continued from page 102/

thinks it sees FFh or 255 decimal. Thus we
need only change that I register so that the
address
1*256 + 255
and the following one point to our user
routine. However, the [ register cannot be
moved so that
1*256

15 in RAM without causing screen inter-
ference.

Therefore we must find our vector address
somewhere in ROM. A quick search finds
suitable wvectors for both 16K and 48K
machines:

1=40
will produce a jump to 32348 for 16K
machines,

1=9
will produce a jump o 65129 for 48K
machines. In order to see what can be done
with these interrupts first type in the mother
program for your particular machine which
allows all the following programs to be
compatible between both machines. After
typing in the program, Run it. If after a few
seconds, an “Error in program™ message
appears, then carefully check the Darta
statements and try again. If “OK" appears
then save the program as the checksum does
not detect all possible errors. Here are the
commands for turning the routine on or off:

ON

16K LET a=USR 32330
48K LET a=USR 65180
OFF

16K LET a=USR 32340
48K LET a=USR 65190

Turn the routine on. If the computer
crashes, then re-load the program and check it
carefully. If “OK” appears on the screen then
the routine should be working. The morther
program on its own adds one useful feature:
the depression of symbol-shift and space
together now acts as Break but with these
added advantages. The new Break works in
machine-code loops, it clears the screen and
returns the colours to the normal black on
white. The use of this break when not running
a program causes a buzz with Colour Reset
and Clear Screen.

To see what the routine can do, turn it off
and add the lines in figure 1 erasing the
original lines of the same line number. Make
sure you have turned the routine off and Run
the new program. Turn the routine back on
and you will be greeted by a pulsating border
display and a clicking sound which continues
while your own programs are running.

You might like to try loading a Basic
program off a cassette. The border display will
stop during the load, as it will during Beep, for
the computer disables the interrupts because
timing is important. The border will stan
pulsating again as soon as the program has
loaded. This program achieves its effect by
outputting the contents of the frame counter
to the port which controls the border 50 times
a second.

The other five examples can be entered in
the same way but remember to take great care
that the old routine is turned ofl before
running the mother program to enter the new
routine.

4i.3.35.0.535.16.241.42.121.92 .35,
S2,.121 .82 . 56, 1. 70 .55, 176 .92 . 254 .
1,40,25.558.177.92 233 54.408.4 .60
.58 .177.82.554.5.52.25.62.1.50.,1
‘6,582,244 ,55.0.55, 1** 55,585 .8a.4
2.4.61

160 DRTA S5©.177.82.254.31.52,6.6
2,2,50.,176.92,.8.56,177 93,?1 17
35.0.33.055.590.54.0.185.257.82.13
8.2458.71. 62 6,124 . Fi.sa'se . i85 .
37.82.16.2458,201. 19556

28@ POKE 237386, 1:
PORE 23651,1:

48K Mother program
10 REM Spactirum Intaruplis
£

POKE 23729.2:

2@ REM for 4BX Specirum

3@ REM ON.DORE

35 CLEAR B49311. LET c=@

28 FOR s=shaiaWw G0 let:. BERD a:
IF a=256 THEN LET i1i=064%12 NEXT

L

S8 IF a<256 THENM LET c=Cc+a: PTG
HE i.RABS a+(a<9) £3127: NEXT 1

7@ IF a+8b6c<c>c THEN PRINT “ERERO
2 IN PRCGR&SM: ETOGP

180 REM SERUICE ROUT INME

118 DATR 255,245,187 .23 . 2=5.24
5;1,25&,12?;23? 128,254 ,.252.40.; 9
;235,144 . 2355, ¢1 E_u.huﬁ 185,55
=281 .,.62.,56.; 5@ 1¢i_92,h65_1@“.1ﬁ,
1.h5¢ 1ﬁ7-3u-1123425¢125 A, 24T

. 551 ,207,20,8.80.0.0,8.0,0
1z€& RERNM ON -OFF routines
138 DRTHR 62,909,337, 71,337,.94 ,207
;@ @.0,62,65, EJ‘,EE.EST.?l.Eﬁi,E
¥ E
140 REM Usey routians inhaers HETS
15@ DRATA Z2e1 .393586
Figure 1
14@>REM bOrdey dispia

i5@ DATA 5868,120,92,.211,254 ,281 .,
1898412

Figure 2 This shows you how your Spectrum can generate sounds while you enter or run a
program,

149 >REHM sound
15@ DATAHR ¢25123 JEB2.28353,61,35,0,;

431.41,431,43 FT.2,8,; EEE 151J¢ =47l
;1@&3&

Figura 3 This makez the screen scroll automatically unfess the n key is pressed.

14@>REM Non-stop scroillt
1560 DAETHE 1,254,127 .257,120.254
Ed?,&ﬁ@,ﬁhiﬁ_ﬁﬂ_1#3,9&;391,11@95

Figure 4 This provides an On Error Beep function. It causes the computer to beep when
an error occurs until Enter is pressed.
143:REM On 2770+ blLasp
158 DATAR $&,58,92,.254 .255.,.2068., 1%
gi1??£5333;lﬂﬂsﬁa295¢1&1,392¢3;2
a B R

Figure & This last routine generates a display of the 24-hour clock at the top right of the screen.
The eomputer will even beep on the hour, all while your own program runs. Save this
program before running it.

1LVHREN clock dBle =, @,337 99 @0 00 23,8
190 ORTR 33 73 -187 99, .is1. 64 s i$ LS 6 ;6 b
2. 120, 3= - t?.:‘-i B33, Sel LS 5 6 ﬁ!...."
P e Sl S E B F
55; 32 .48 .2680 Jo i= 136 d3 550
10 0l B 1* AL TR 2451
187533 33:3, 3 =
148 DATR 148 2m4. 7. 40.222.0,3. AHMinuies Toa o
THE, -1RT, 106,354, 3,00 14, A%, 198 i LEICEES PETH Al
B4.3.32.8, 85,8, 5,84 i.aﬁ 1é.2e1 Ler STy meil -
=I.121,‘ﬁ:‘.-:',5.§.,g, ]_ﬂﬂ R isl T i1e: B PEE
B, =18 E.J"JJ 128 WJEWLIS COD LT
178 CATA 17.@1.84 03,74 -3137_ HiE =T
.ii"ﬂ‘LiIJ 18e, 71,200 I AV A > 100 IHPUT 1 e 3 o 5 L.
8.0,33 350 81 a8 38 snh S8 21 nE RIBTR LET asuSR EX 237
8.8, 136 208, 11a, dap 20,58 16 3 i? a:mn 45.1:,)-99-:9!:14 2 138 wi
8,500 49 208 &f 01 98k 3803
178 DATA 33,8 an 6,318, %: 150,
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A+F SOFTWARE A +F

O Htﬂu
anrs FHIHT‘H

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.

IRIUS SPECTRU
NOOVIQ D88

’ gist. 1328 DPrizz S

PLANES — BBC 32K FEELF
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. _ BOMUS 28 Shoss
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

4 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.

el

INIS WOL

ORIC SPECTRUM

Two adventure games for the ORIC available NOW, Crazy Balloons — an excellent game for the
Death Satellite and Zodiac. Both will run on the 16K machine at £5.75.

16K machine. Cassettes at £6.90 per game. Specfile — Stock control/data management

system for the 48K machine £10.00.

DRAGON
Deadwood monopolies a western town — 1-4 Players,
set your own time limit. Cassette £6.90. BBC

Buccaneers — a piratical game again for
1-4 players Cassette £6.90.

Pharoah's Tomb — an interactive graphic
adventure game for the Model B,

ATOM Cassette £8.00 Disc £11.50.
Space Panic £6.90 Tower of Alos another graphic adventure game —
Zodiac £6.90 this will run on the A or B machine.

Cassette £6.90 Disc £11.50.

Death Satellite £6.90
Cylon Attack £6.90

PLEASE NOTE THAT ALL OUR PRICES
Atom Utilikits still available from stock at £18.50. INCLUDE VAT & POSTAGE

e e e e T T AR srer e

I 5% DISCOUNT ON ALL SOFTWARE WITH THIS COUPON

I (Quote 830/ 5 for discount on telephone orders)

I NAME — . PLEASE SEND ME:
ADDRESS

i F‘lease note prices include post B packing
L\"uu may also telephone (24 hrs) with credit card order

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

175‘ WOLlVY NOSVYA 299 WNYLD3dS SNIYIS ¥IV1D
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D1V NOOVIA 088 WNYLD3dS SNIYIS ¥V

CLAIR SIRIUS SPECTRUM BBC DRAGON ATOM SINCLAIR




VO
1T
VIC

While the Vic-20's four-
channel sound facility is
one of its most appealing
features, do you really
know how to make the
most of them? John
Ransley explores the
electronic quartet’s
potential.

YOUR UNEXPANDED Vic-20 can make you feel
like Richard Clayderman, Acker Bilk, John
Williams or James Galway. But the big
question often asked by Vic owners is, how?
After all, my copy of Commodore's intro-
ductory manual manages to transpose whole
chunks of instructions in that section briefly
describing the micro’s music-making capab-
ilities — so anyone else attempting to exploit
them might be forgiven for taking a powder
and going for a long lie-down in a quiet,
darkened room.

So start again — from here, with some easy
routines which I will explain as we go along.
Incidentally, if your micro is not a Vic-20, you
will find that it is still possible to foster many
of these programs, usually by simply substi-
tuting for any Poke statements the equivalent
Basic command in your micro’s dialect, which
will probably be something like Sound or
Beep.

You can make creative use of at least three of
the Vic's four sound generators, individually
or collectively, and in several different ways.
First, you can use them to play the Vic's key-
board like that of a piano or organ; secondly,
the Vic can be a musician, playing itself the
music you give it to learn, just as though it was
an electronic pianola; thirdly, it can help you
compose your own music by combining the
two facilities just mentioned; fourth, the Vic
can take over the actual composing and pro-
duce sonorous fugues or perky rags — and in
all the programs that follow, | have incorpor-
ated some kind of screen display to help you

understand even better what's going on in the
Vic’s mind.

The Vic's soundmakers slumber silently in
four separate Poke locations: 36874, 36875,
36876 and 36877. The first three of these are
always used, alone or collectively, to play
music. The fourth, 36877, is the white noise
generator — all of whose tones sound like
nothing so interesting as an untuned radio
until you start shaping them.

Of the three music voices, it is convenient to
think of 36874 as being the lowest or bass
voice; 36875 as the mid-range or tenor voice;
and 36876 as the highest, or soprano. Each of
these three voices has a library of 126 tones
numbered 128 1o 254 inclusive, covering some
three octaves of the conventional music scale.
Poke 36874 drops an octave lower than, and
Poke 36876 an octave higher than, Poke
36875. Therefore, you have something like a
five-octave range across the three voices.

The only other Poke location you will need
is 36878, which is qualified by a number from

0 to 15. This command switches on the
volume control and sets the sound level. You
may find that the highest setting distorts when
played through the speaker of your particular
TV or monitor; Poke 36878,10 or Poke
36878,12 should be about right most times.
Type New, hit Return, and enter Program 1.
Fun this, and you hear each of the 127 tones
held in the Vic's bass voice, and see its number
displayed on-screen. Everything stops at 254
except the noise. Hit Run, Stop and Restore,
then List Program 1. Tone 254 continued

because I did not include a line cancelling the
volume. So add these lines:

170 POKE 36878,0

180 POKE 36874,0
[t is not strictly necessary to include line 180
in this program, but if you do not the old voice
will stay live and still be heard behind any
other voice Poked.

Each of the three Poke locations is capable
of generating 126 notes. Change line 130 in
Program | to Poke 36875,T and Run; and
then to Poke 36876, T and Run to hear the
tenor and soprano equivalents respectively.
With these, the two or three uppermost tones
are at such a high frequency that vou may not
even be able to hear them.

At this stage, it is important to draw a
distinction berween tones and notes, because
only 25 of the tones in each Poke location are
more or less equivalent to the notes
ABCDEFG of the conventional musical scale.
And to complicate matters, they match up in
uneven steps. For example, note E is tone 206,
F is 209 and F# is 211. The whole range of
126 available tones thereefore gives you just
three octaves, from a low C on tone 13] to a
high C on tone 224.

This next simple program proves the Vic's
ability to produce an orderly musical scale of
eight notes — C major. New the memory and
enter Program 2. In this program, lines 110 to
130 set up a store cupboard of tones equivalent
to the scale of C major and their names; count
up the pairs and you will find they total eight
in number. Lines 140 and 160 form a loop that
makes line 150 read through each Data pair
and store them in memory as matched sets
tagged 1 1o 8.

At line 170, the Vic is waiting for you to tell
it which pair you want brought up front, by
touching any one of the keys numbered 1 to 8
on the top row of the keyboard; the second
half of line 170 makes the Vic go round in
circles until you do so.

Line 180 takes the value of the key you have
touched and marries it up with the Data pair
tagged with that same number. So if you hit
key 4, the fourth pair along in the Data queue
— which happens to be 232,F — gets yanked
out and put to work. On goes the volume in
line 190, and line 200 selects the tenor voice
and drops in the (N)ote line 180 produced.
The other half of the pair, the actual letter C,

fcontinued on next page)
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{continued from previous pagel
then neatly drops into the Print statement in Program 1. Program 4.
210. S_n:: as you touch each key, you will hear a 188 REM FROGRAM 1 188 REM PROGRAM 4
st b e e e = A 18 CPOKE 36878, 10 11@ DATA 215,408,217,
(riggmedy by ) o e bihen iy 4 | | 19 FOR T=126 10 254 508, 215, 408, 205,
played. If you want to temporarily mute the 136 POKE 36874,T 68a. 287, 4640, 269,
sound, touch the space bar — or indeed, any igg ll:gé Hg; IJ_ 10 460 %1%
key other than 1 to 8. - 3 A i
2;':1: cm: give !;'aursclt" a little more self- 168 NEXT D:NEXT T te Egg?gféi;gagfgi
ition in equating the Vic’ e numbe 4 /
Etthu:cmal n?:::tvalguez by ex;:n:ic?:lg anli::: ar:: Program 2. 668,203, 4600, 217,
the Data items. Just as an experiment, retype 1686 REM FROGRAM 2 (5]
line 110 of Program 2 as follows: 118 DATA 225.C.,228,D, 136 RESTORE
110 DATA 225,C (225), 228,D (228), 231 E (231) 231,E 148 READ N:IF N=@
key 1, 2 or 3 the screen will display vt only | | 120 DATA_232,F,235.,G, THEN22@, @
the note name as before but also, in brackets, 237 . A 156 READ D
the tone number used to produce that note, 1386 DATAH 233.B.248.C 166 POKE 326875.N
This can be a useful aid when youarecompil- | | 148 FOR N=1 TO & 176 POKE 2687&8.,16
ing Darta statements from sheet music. 150 READ S<HY, HN$CND 180 FOR L=1 TO
Before moving on to programmed Imusic, 168 NEXT N D:MNEXT L
ing Data statements as scores on which the . o :
Vic-¢an woek, 1éz us try beightening 'up the | | 100 OET K$:IF iK¥m 198 POKE 36378,
general sound produced by Program 2. Pro- THEN 178 288 GOTO 148
gram 3 will teach you a new technique for | | 188 N=VAL(K%$> 216 POKE 36874,
shaping the character of the Vic's voices, as 1968 POKE 368735,18 @ :POKERESTE. G
well as producing a new tune, 288 POKE 326875, S(MN) 526 EMD !

As you are now entering the realm of longer

- T 218 PRINT "IN
1 D , perh :
ot foalig Do i YOU HIT NOTE ";NSCHD

why the Vic flashes up the dreaded Out of | | 2280 GOTO 178
Data error message. One is that you have

missed out a comma somewhere; there must Program 7. Program 6.
be one after every Data item except the last in
166 REM FROGRAM 7 166 REM FPROGEARM &

any gneIData grfe. &n;th:rhis that 3;01.; h;v; 116 NH=INT{RHD(1)> 118 H=INT{RHDCL 2
typed a letter O instead of the special slashe #36)4195 *¥129)+126
zero, 0. Out of Data will also show up if the - -
number given in the Read loop does nolt}match 128 FOKE 36878.186 128 POKE 3€27g. 10
the number of items in Data. 136 POKE 32627S.H 1268 POKE %6??5: M

Finally, if you are adapting any of these | | 148 PRINT"I“M PLAYING 146 PREINT"I M PLAYING
routines to use in a more ambitious program, TOME" ;N TOHME" ;N
remember that you may have to set up a Dim 1568 FOR D=1TO466: 1SG FOR D=1TO484:
statement to reserve memory for the Read NEYT I HEXT D

i s rompt the Ba = i £ :

i e e e | [ 168 POKE 36676.0 160 FOKE 3687S,0

Back to the music. Again, New the memory, | | 178 GOTO 11@ iva GOTO 116

and carefully type in Program 3. This sounds Program 5.

a little more like a piano, thanks to lines 170 to 188 FEM F'RUGE_'HH =5

200, These ensure that the volume of each

note is heard at full volume and then dies away 116 DATAH 281,888,289 ,480, 225, 1264, 221,

LRt of e s i s 190, e i SEE, 209, 468, 263, 1 206
ike to prove to yourself thar this is realy | | 126 DATA 2@1, 266,201, 400,201,400, 203,
i R 466, 265, 408, 215, 12608, 269, 1200

205 PRINT  [CLR SCR] ” N; D; L 1268 DATA 201, 8600,202,400, 225, 1286, 221
difllf';r:ul I:un‘::ihr;giraf';?:nc:Ilriiu?:sftﬁ{ iﬂs + SEIE 4 EES ’ 493 o EGE 4 1 EEE'
played, then the digit 0 and the number 31. | | 1468 DATAH 261,266, 269,464, 285,488,215,
Check through the logic of Program 3 and you 436.- 2 19._ 4@3_‘ 221 . 12‘39 " 221 . IEEBJ 5

should be able 1o understand why.

'I‘hisr :xcrcilse also introduces a cuuplu_: of 159 EESTGEE
other little tricks. First, perhaps you noticed 16@ EEHII H . IF H=5 THEH 229

the dummy value of 0 at the end of line 120.
That is because, unlike Program 2, the Read i76 FERD 4

matement in line M0 simply sars st the it | |} B0 POKE 36878, 10: FOKE36876, M

item of Data and doggedly works its way right

through the queue, item by item. The 0 1268 FOR D=1 TO Y:HNEXTD
signals to the second part of line 140 that the 218 GOTO 1A8

B e eai= || 506 POKE 36876,0:POKE 36576.0

note and flip up the news Out of Data Error in —
fcontinued on page 111) 234 EHD
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Comgite THE CENTURY

COMPUTER
PROGRAMMING

COURSE &

IAN ADAMSON
BEN ANREP
BRIAN HANCOCK
The complete guide to programming in Sinclair BASIC
using ZX81 and Spectrum Microcomputers
Sinclair have sold over 600,000 ZX81's
and Spectrums, which means that

somewhere out there are 600,000+
potential programmers.

There are enough books and collections
of programs on the market to help you get
beyond the user manual. The Century
Computer Programming Course aims to
transform any Sinclair owner into a
serious programmer — whether they own
a Spectrum or a ZX81, whether they are
totally new to computing or simply have
ideas in advance of their current
expertise.
Beginning with the elements of BASIC
syntax, The Century Computer
Programming Course takes you right
through to the creation of sophisticated
| v o s e e gng:agmgsz g{i}'agrams. Muredthant_SUD
| BT T N I g n programs and routines
| im - K R R B) AR makes this a monumental project.
Il EEEEEEEEREE Without it Sinclair owners are likely to

| T TS B J| remain games players for the rest of

| R SR RSl their computing lives...
| s B B BES P B B P \7_ lllustrated with line drawings 544pp

3 £9.95 (paperback)
== sm—— Available through your local bookshop

ORDER FORM
To: Department CC5 | enclose my cheque/postal order
George Philip Services Ltd fOnE s -
Arndale Road, Wick (Please make your cheque/postal order
Littlehampton payable to George Philip)
West Sussex BN17 7EN ; Name i TR A AR
Plaataieoitima - copy/copies of ol | A A s i P S
THE CENTUHY COMPUTER .............................................................

PROGRAMMING COURSE at £11.50 per

copy (post paid). (£13.50 post paid for Please allow up to 28 days for delivery

overseas addresses)
CENTURY
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OPERATING AND
CONTROL SYSTEMS
FOR DISCERNING
ZX81 AND
SPECTRUM USERS

All AMSOFT products are designed to help
users get the most out of their machines. No
additional hardwae is needed to run them, but
they can support other devices if needed.

AM-ZXFILE allows you to use large cassette
data files in BASIC programs, with no limit on
file size, and input/output in the same program,
like a big machine. For ZX81 at £4.00, and
Spectrum at £5.00.

AM-ZXMON is the operating system which
allows you to develop, edit, run, and checkpoint
machine code programs, and to create and use
libraries of machine code routines on tape,
saving hours of work.

ZX81 wversion £6.00,
£7.00.

and Spectrum wversion

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 2ZX8B1 £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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{ VIEWPOINT

j instructions EQU, ORG (multiple ORGs allowed), DEF

THE PROGRAM THAT
YOUR Z y
BEEN W

Draw complex 3-dimensional objects. View them after rota-
tion in any or all of 3 dimensions
Features:

1) Rotation in 3 dimensions about a single point

2) Rotation about a lineé between two points.

3) Generation of stereo pairs

4} View from one point towards another point

Objects can be stored 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 etc.

with full instruction and examples
£6.50

Just starting to write machine code programs?! The ideal as
sembiler for beginners is Ultraviolet. Look at the facilities that it
offers

Warks entirely in decimal (no hex problems); all Z80 in-
structions correctly assembled; supporis the seudo-
. DEFPW
and DEFS; code can be assembled at one location and then re
located; allows alphanumeric labals of any length; full listings
of assembled code and mnemonics can be outpyt to the
printer; full error trapping with faulty instruction clearly indi-
cated; comments can be included in the source file.
The ideal complemeant to Ultraviolet is Infrared - an gasy-to-
use disassembler

50 now there is no need to be intimidated by machine code -
with Ultravielet and Infrared it's child's play! Buy them from
the machine code specialists - ACS Software

ULTRAVIOLET - £7.50 INFRARED - £6.75

All gur Spuclrurn programs will work in both 16K and 48K

models
ANNOUNCEMENT: All three programs
now available for the 16K ZX81!!

Viewpaoint -

DONTMISSTHIS
INCREDIBLE OFFER!
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feentinued from page 108)

140. If you like, try this for yourself by cursor-
ing out the dummy zero and then Running the
program.

Secondly, the Restore statement in line 130
is not strictly necessary in this particular
program as you have to rerun it every time you
want to hear the music anyway. But usually,
you will want to set Read’s pointer to the head
of the Data queue in line 110 in case you want
to call it again; Restore does just that.

Before we go on to refine Program 3 by
giving each of the notes proper values, do not
overlook the creativity which lines 170 to 200
offer you. You can tinker with these along
with lines 150 and 160 to get a sound more
like a bar-room piano than a Bechstein, for
example. Lower the 15 to O range of line 170
and you will soften the apparent attack; alter
the Step value in the same line — even to a
decimal such as .25 — and you can remould
the sustain and rate of decay.

You could try adding 36876 as well, or
trying different combinations of the three.
Further, changing the value of the delay loop
in line 190 alters the overall speed at which all
this happens. This little suite of three vari-
ables is one of the most powerful tools you
have in exploiting the Vic's soundmaking
potential.

So Program 3 opened some new horizons,
but to hear the music played properly, we
need to pair every note in the Data queue with
a value representing its proper duration, just
as we added the letters of the scale in Program 2.

Tidy the Vic’s memory by typing New and
hitting Return, and this time we will have
James Galway audition for Dooley Wilson’s
job at the Café Américain in program 4.

The deliberate error is at line 190. That
Poke is chopping up the notes in a way that a
flautist certainly does not do. So delete line
190 altogether and Run the program again.
Now the notes do glide into one another as
they should.

In this exercise I have used a value of 3,000
to the bar. It is an easy matter to quicken or
slow the overall tempo at which this or any
other tune is played, by simply changing pro-
portionally the value given to each D item in
Data. Thus you could accelerate Mr Galway
by changing 400s to 300s, and the 600s to
450s, and so on.

But beware, this deceptively easy program
has a trap for the unwary. New memory and
enter Program 5.

When you Run this program, all will be well
until you hear the Vic play those notes in lines
120 and 140 which are the same in tone, if not
duration, of those preceding them. Just drop
in a pair of zeros to achieve an imperceptible
break. You may use this same trick to imitate
the rests shown on sheet music. You can
specify the length of the rest by giving N a
proper value to work on. As an example:

DATA 201,400,0,200,201,400
will sound tone 201 for, say, a half-note; then
introduce a quarter-note rest; and then play
201 for another half-note. You may also have
noticed that the end of data signals at the end
of lines 140 and 160 were changed to 5 from
the usual 0, so that when you correct this
program by adding double zeros to lines 120
and 140, your program will not end pre-

maturely. You can go on qualifying Data lines
with yet more items, provided that they are
always in logical sets.

You might, for example, have the notes and
durations for a melody line as elements one
and two in a four item set; with a bass line and
associated note durations or rests as the third
and fourth elements. This way you can
achieve a very effective syncopated or walking
bass rhythm. For a demonstration of this tech-
nique, 1 can do no better than refer you to
Adam Macielinski's ingenious boogie pro-
grams in the March 1983 issue of Your
Computer. Adding the Vic's third voice will
give you three-part harmony in a carefully
structured Data queue comprising six-¢lement
items; and maybe now is the time to experi-
ment more with Poke 36877 to drop in a snare
drum.

After all that your fingers could do with a
rest, so why not let the Vic get on with some
composing of its own. Program 6 generates a
random number between 128 and 254, which
becomes the tone qualifier for line 130; and
line 140 prints it out for you. The tone plays
for a time set by the loop in 150 and the
program then loops back for its next random-
iser to give a continuous demonstration of
musigue stlicon if not concrite.

The snag is that line 110 draws from too
wide a choice of tones, many of which do not
equate to real musical notes anyway. You can
improve matters a little by reducing the choice
for N to, say, just onc middle octave. Make
this alteration:

100 REM PROGRAM 7
110 N + INT(RNDI(1)*30) + 195.

Better, but you are still hearing some bum
notes that make it sound rather strange. The
best solution comes with our old friend the
Data statement. New memory and enter
Program 8.

Here, lines 110, 120 and 130 set up a single
octave of C major while 150 generates at
random a number between 1 and 8; line 160
puts this on-screen. The volume is set in line
170, and 180 delves into the Data queue at
that position fixed by R. Line 200 gives a
moment of silence before looping back for the
next cycle. :

This program will generate music that
sounds more “true”’ — now it is just plain
monotonous thanks to line 190 sounding each
note for precisely the same length of time. But
it is an easy matter to introduce a further
randomiser which will select different note
values — the length and relationship of which
you can fix. Revise the last program by
changing it as follows from line 190 onwards
— see Program 9.

Not stunningly elegant but it does the job.
The values at the end of lines 210 to 240 you
can tinker with yourself; the lower the
numbers, the faster the music.

There is very much more to music making
and computerised composing on your Vic 20
— not to mention the sound effects capabilities
which I have not got around to examining here
in any detail. Still, I hope you have fun trying,
testing and adapting the programs given here
and that they will help you to develop the
know-how and curiosity that can result in
some really original efforts of your own —
ones worth listening to, as well!

FProgram 8.

166
118
ize

138
148
1358
1664
178
icha
194

288
21@

Prograrn 3.

166
116

126

138
146

156
160
176

186
196
200

216
228

230

Program 8.

106
118

ize

128
144

158

ied
17@
1568
196
288
21a
228
238
248
256
268
2va
280
296

209,215,219, 223, 225

FEM FROGRAM S
PRINT""

DATA 135.281.
287,289,213,
219,223,225

FOR MH=1 TO &
READ SO CHEXT N
m=INT(RNDOC 12 %80+1
FRINT R

FORE 3265873, 1@
FOKE 38575, 50K)
FOR D=1 TO &8&:
ME=T I

FOKE Se&ve.d
GOTO 156

REM PROGRAM 3
DATA 215,217,215,
289,267, 209

DATA 215.221.217.
215,209,217.0
RESTORE

READ N:IF N=8
THENZZ8

FPOKE 36874.MN
POKE 36875.,H

FOR D=15 TO 1
STEP -1

POKE 36873.D

FOR L=1 TO 3@
NEXT L:NEXT D
GOTO 148

FOKE 36&874.8:FOKE
36875, 8:FOKE
SeE73. 6

END

REM FPROGEAM 2
FRINT"J"

DATA 195,281,267,

FOR H=1 TO &

READ S<M> :MNEXKT H
R=INTCRMD< 1 2%25+1
PRINT R.

FOKE 36372, 18
POKE 36873, S5(R)
Y=INT(RMDC1 %40 +1
PRINT V.,

IF W=1 THEN L=135@
IF ¥=2 THEN L=238
IF V=3 THEN L=358
IF ¥=4 THEM L=43506
FRINT L

FOKE 38278.14

FOR D=1 TO L HERT
FOKE 3687E8.8

GOTO 13@ B
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DRAGON 32........

MRC

Air combat and ground strike, "“joystick” controlled

sights cannon fire and bomb release. Full colour
\Ihr’-res graphics 3D and sound £6.50 inc.p& p.

A Fruit
Compulsive, addictive, fruit machine. Using your skill
! with the holds, turn your £5 stake into £10 and beat

Flight simulator |

the system. Hi-res graphics and sound. £4.98 inc.pé&p

Look and Learn

Educational picture recognition. Hi-res graphics, text

and colour. Age 3-10yrs £4.95 inc.p&p.

Pontoon

SuperHi-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
' s seaey £25.00 inc.pép

A I o e N o

D0 0O | e

"\ _J QUARK DATA P.0.BOX 81, Swindon, Wilts. Tel. (0793) 40661. |

: ~ g |l R S A e . S
Tango Foxtrot 01 p i

Using your skill, locate the airstrip with the radar 1.

scanner, fly your aircraft through hazardous

crosswinds and air pockets to land safely. Watch your

fuel; watch your artificial horizon; be sure you are

level on final approach. Full colour, hi-res graphics, L P PP PR PP PR P PP
SDEHdSGUHd. EE.SOJnc.p&p T T P P R Y R R E R N N N ¥

BBC Micro’s in
MODEL A—£229
5 m’c MODEL B —£399
A/B UPGRADES (SAME DAY BY APPOINTMENT)
£106
e._» ALL PRICES INCLUDE VAT
14" MICROVITEC MONITOR SCHOOL APPROVED ......£287.95
TWIN DISC DRIVE 2 x 100K (SHUGART) .........£389.00
DISC OPERATING SYSTEM ... £110.00
ACORN AP 1004 PRINTER b £238.00
151’ Oo1) 52 SOFTWARE -
ACORN BUG BYTE BBC SOFT
Planetary Trader: — Choose your cargo — and they try to Eﬂfx: Lo “COME AND VIST
deliver it. Easy? Depends onwhatyoudo. ............... £5.95 i g OUR SHOWROOM
Golden Apples:— Steal the apples, and defeat the - g FOR
i LTy e e e e A R e £5.95 TEXAS TIBG/4A £154.95 N
Surpri Spells, giant ic ring, but this is not ShARe NzBoA Eadd 25 Eg?&?gﬁ%g
urprise:— Spells, giants, a magic ring, but this is no SHARP M2BDA. £ s
another “Lords of the RiNGS." .....vvvvvvveeerrrierinennees £8.45 ROSTRCLE NS 2 o
Mini-games:— 4 games per tape: simple but IN STOCK
compelling., ........cocoiiiiiiniiii £5.95 PERIPHERALS — SOFTWARE — ADD-ONS — BOOKS
{ All tapes include P&P, and no-quibble guarantee. |
: P.V. MICROCOMPUTER CENTRE
IS to: 38 WATER ST, ACCRINGTON, LANCS.
Bamby Software, TEL: (0254) 36521/ 32611
Leverburgh, Isle of Harris. PAB3 3TX HOURS OF OPENING 9AM-5PM MON-SAT
Dr phnna mm.alla or m bﬂMBﬁn gﬂm Bnd gpm I BARCLAYCARD AND ACCESS WELCOME
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The sole SINCLAIR agent for
the Arab World — now also
agent for JUPITER ACE and
APPLE!

We are interested in
software, publications, add-

ons etc.

Do not miss this opportunity —
gend samples of all you have 10

g ———
AUTCORAM

P.0O. Box 147, Jeddah,
Saudi Arabia Tel: 6604212,
Telex 402 276 Autoram S.J.
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Campbell Systems, Dept.(YC),
15, Rous Road, Buckhurst Hill,

Essex. 1G9 6BL, England.
Telephone: 01-504-0589
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SPECTRUM AND ZX81
HARDWARE

PANDA

The famous Panda Expandable Ram Pack Massive 16K
add-on memory which can easily be expanded 1o 32K
with an optional plug-in module. Supplied in rugged
no-wobble design, rugged, injection moulded case,
contoured to fit the ZX81 smuggly. Compatible with other
add-ons (printer etc). LED on/off indicator. No additional
power needed just p]':.g in an go. British designed and

made from top quality components
ONLY £19-95

by adding this expansion module as and when you need it

throughout, guaranteed 12 months
E}CPHNSION MODULE ONLY £14 50 H
GLANT PANDA

Giant Panda the two together. Buy the Panda and the Expansion Module at

The 16K Panda’ i3 easily expanded from 16K to 32K
the same time for a gigantic 32K bytes and save.

Complate at & special price of GNLY £34-00
PROFESSIONAL CASED KEYBOARD

TYPE FD42

FOR ZX51 OR SPECTRUM

This famous, best selling
product immediately converts
your ZX Computer into a
swrdy, attractive and
professional unit, with full size
typewriter keyboard A tough
plasuc case encloses the keyboard PCB *
and power Sippiy. It has 42 keys inchiding all the T
ZX8l/Spectrum graphic characters p‘n“!ed on them The full travel key
switches have gold plated contacts and guaranteed life of 10° cperations.
lisso ?‘as, to instaill You ymﬁy unscrew { ie ZX PCB from it case, screw it
o the FD case, and plugint keyboard No

soldering or technical knowledge required ONLY £29-00
TYPE FDS FOR ZX81 OR SPECTRUM

Cur new advanced keyboard has the same, fine specifications as the FD42
systemn, but with a new re-designed case, space bar and double-sized =hifl
and enter keys A must for the discemning ZX8] or

Spectrum user. ONLY £39-95

ZX KLIK -KEYBOARD

If, ke many ZX81 users, youarefedupwithth e 4
dead feel of the touch sensitive kerpad
then consider the weli med "Kik-
Keyboard' Thisisa simply fitted
genuine push button i:re-};b-:ra:d
which has beendesigned asan
exact replacément for and 1s no larger
than, the exist ing keypad ® Fitsonto the ZXB].
8 Full 40 keys plus one spare for any purpose. B hsm‘de***g jstplugin
® Notrailing wires 8 Clear permanent two colour legends. ® Positive feel
and sound asdataisentered W Speedsup programming enormously and
reduceserrors. W Fiting service offered £2-00 extra

<A

(remember o send your ZXB1) ONLY £24-50
Kempshott Lane, Basingstoke
Hants RG22 SLT

ELECTRONICS LTD

r | wish to order the following
I Quantity _Item
Panda @ £19-95 inc
l Expansion Module @ £14-50 inc. I
Glant Panda @ £34-00 inc
' FD 42 heyboard ZA/Spectrum” (@ £2900 ing
FDS Keyboard ZX/5pectrum”® (@ £39-85 inc
I ZX Klik-Keyboard @ £24-50 inc
TOTAL *Pioase Indicate.
I Al prices include VAT and post and packaging. Al iters inclade a foll year guarantes
L

Amount I

P:ndudlmﬂucknd.inddsuﬂydmchudmhn 10 days. Overseas custormiers add £4
and pacidng ChequesPostal Orders ete. shouwld be madae payabis to AFDEC Electronics

CardMNoatr ey e e -y I

Signature g ) mﬂ"
Name

Address

Yis
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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 ;

* (Qccasional very special hardware offers * Regular Newsletter and Lists
* Only the best software by the most respected houses stocked

ZX81 . SPECTRUM - DRAGON 32 - ORIC 1- JUPITER ACE - B.B.C.
TWO SCHEMES

* MAIL ORDER MEMBERSHIP: £8.00 * 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 e
when membership details arrive or anytime in first six months if ""THE FRIENDLY TO USER"’ STORE
genuine complaint is not resolved within 30 days. ))/ Pop-in to the shop and have a chat about

the club if you wish — no obligation.

5 ST. PETERS LANE, LEICESTER. TEL: 0533 29023

THE .(FRIENDLY THE FIRST MIDLANDS REGION SHOP
SPECIALISING IN SINCLAIR COMPUTER
To USER mRE" ACCESSORIES AND HOME
COMPUTING GENERALLY.

STOCKING: SINCLAIR ZX81 and SPECTRUM, DRAGON 32, ORIC 1 and
JUPITER ACE. FULL RANGE OF HARDWARE and SOFTWARE.

Possibly the widest range of software available in the Midlands.

BBC software now available!

SPECIAL MICROWARE'S OWN SOFTWARE FOR THE ZX SPECTRUM.
ALIEN COMMAND 16/48K SPECTRUM ONLY £4.75

BACKGAMMON 16/48K SPECTRUM ONLY £4.50

YAHTZEE 16/48K SPECTRUM ONLY £4.50

Please include 50p post & packaging with software orders.

T | 5 ST. PETERS LANE
i LEICESTER
TEL: 0533 29023

= ) IGRI]WAR Dpﬁﬂ 9-30'5-30
!nﬂﬂ II! ¥
mﬁ:ﬂ% - ?E'”.n-ﬂ::,:l?“ _ \ {C closed Monday
?;nﬂiullﬁﬁdwﬁ pigadc SEND SA E

na FOR FURTHER DETAILS

gt 4
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HINE SCROLLING

ATARI

Flashing junk, nasty
jerks: two of the
problems that arise
when using fine
scrolling in Basic.
Chris Lam looks at
ways in which
Atari users can
circumvent
unpleasant
experiences.

WHAT 15 THE difference between fine scrolling
and coarse scrolling?

Coarse scrolling 1s where one character at a
nme moves. This gives a very jerky effect.
Type in program | and Run it. The program
manipulares LMS operands 1o implement the
coarse scroll. Any method can be used: it is
just that LMS manipulation is easier. The
program tells Antic — the graphics processor
— where to start displaying data from. It runs
through addresses 0 1o 65535, We will call the
addresses which are Poked to tell Antic where
to start displaying screen data, DList and
DList+1. Try steps of 19, 20 and 21 in line
30. Change lines 20 and 30 so that they run
from 255 1o 0.

Wi

- JB]OO] 0

e pp————
E%i‘ia;{whmnujl&}uﬂ :

&=

[ pDlolololbloolasl L. & -

Just for those who do not know what LMS
operands are, LMS — load memory scan — is
an instruction followed by a 16-bit address.
The address of the low byte is

PEEK (560) + 256" PEEK(561) + 4

Now for fine scrolling. Add program 2 to
program 1. There are two built-in scroll
registers HScrol — 54276 — and VScrol —
54277 — which hold the number of pixels to
be scrolled. The direction of the scroll
depends on the sequence of numbers we Poke
into it. Before these registers can be deployed,
we have to enable the lines on the screen for
fine scrolling. Lines 12 and 13 do this. In line
12, the 64 is the LMS instruction, 16 is the
horizontal fine scroll enabler — 32 is the

OO0 ][ 8

vertical scroll enabler and 7 is the Antic
number for graphics 2. Number 6 1s for
graphics 1, and 2 is for graphics 0.

The registers can only be used to scroll up 10
15 pixels either way. Therefore we must
combine fine scrolling with coarse scrolling.

Line 58 is the loop which determines the
direction and the extent of scroll. A “0 1o
limit” gives an upwards or left-to-right scroll
while a “limit to 0 step-1" gives a downward
or right to left scroll. Look at figure 1 to
determine the value of limir.

Line 62 rescts the screen to its starting
position before the coarse scroll. The value to
be Poked is always the first number in line 58.

(continued on next page)

Frogram 1.
S GRAPHICS 2+16

11 DLIST=DLIST+4
20 FOR N=0 TD 255
30 FOR M=0 TO 255
40 POKE DLIST,M
90 POKE DLIST+1,N

11 DLIST=DLIST+4

N:REM EXTRA LINE
20 FOR N=0 TO 255
30 FOR M=0 TO 255

10 DLIST=PEEK (560)+2561PEEK (561) 58

12 POKE DLIST-1,564+16+7:REM EXTRA LINE 13
13 FOR N=2 TO 13:POKE DLIST+N, 16+7:NEXT 14

40 POKE DLIST,M

90 POKE DLIST+1,N

FOR J=7 TO O STEP -1:REM EXTRA LINE
99 POKE S54276,J:REM EXTRA LINE

&0 FOR DELAY=1 TO 100:NEXT DELAY

61 NEXT J:REM EXTRA LINE

62 POKE 54276,0:REM EXTRA LINE

70 NEXT M:NEXT N

60 FOR DELAY=1 TO 100:NEXT DELAY 80 END

70 NEXT M:NEXT N e

80 END S GRAPHICS 2+16

Program 2. & D=PEEK (560) +PEEK (561) 2256
5 GRAPHICS 2+16 10 GOSUB 100

10 DLIST=PEEK (560) +2563PEEK (561) 11 ACT=USR (ADR (A$))

12 POKE D+3,564+32+16+7
FOR N=2 TO 13:POKE D+4+N,S55:NEXT N
POKE D+18,65
15 POKE D+19,PEEK (5460)
16 POKE D+20,PEEK(561)
18 POKE 1536,15

{listing continued on next page) ]
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feontinued from previous page)
Before going on, see if you can convert the

program to do a vertical fine scroll
downwards
Two problems arise with using fine

scrolling on Basic. First is the flashing junk.
Second is the unpleasant jerks. Both can be
cured by changing scroll registers and L.MS
operands during the time which the screen is
blank.

Twpe in program 3 The routine is enclosed
in lines 101 onwards. This routine is executed
fifty times a second exactly. You have to feed

POKE 207, low byte of DLIST.

POKE 208, high byte of DLIST

POKE 209, if Poked with a non-zero number it
will load the LMS operands with what is in
location 205, 206,

POKE 15636, number you would normally have on
line 73 of program 2. This is the horizontal one

POKE 1637, number you would normally have in
line 73 of program 2. This is the vertical one

This routine caters for Rorizontal and vertical

scrolling. Program 3 demonstrates diagonal

scrolling. Use this routine in your programs

You are probably saying to vourself “Who

wants to watch a load of scrolling junk#”. If

screen over nine screens full of random
characters. A final warning. The computer has
an internal character set which is not the same
as the standard one. Such maps reguire a lot of
careful planning before they can be created.
This is all possible because screen data is not
fixed 1o one section of memory but can be
anywhere. Imagine how difficult it would be if
vou had to move all the data through screen
ram. Program 5 uses twelve LMS instructions
which is the proper set up for horizontal
scrolling,

Why not try replacing MAP$ with your

the routine with information. ou set up a string and manipulate I.MS | own graphics? &
PC:KE. A, H"mbﬂr OF Pix81s Ko BEch ipernnds 12 point 'I!E the start ﬂ[;' the string, TR
Pﬂﬁélzﬁtan‘:imber of pixels to scroll vertically. | D€R changing the contents of the string, we Figure 1.
POKE 24.'.5 low byte of new start of screen can implement coarse m.:ml] Try program 4. Graphicsmode 0 1 2 3 4 5§
RAM. The last program gives the skeleton on | | Horizontal 1unit 3 7 7 3 1 1
POKE 206, high byte of new start of screen which the scrolling map in Eastern Front 1941 Vertical 1 unit r AT, S T, R B
RAM i created. Uge your joyatickito scrofl theryi} - - .. o
19 POKE 1537,15 90 FOR N=1 TO SO:NEXT N
20 FOR I=255 T0 O STEP -1 110 BOTO 40
40 FOR J=255 TO 0 STEP -22
42 POKE 205,J:POKE 206, 1:POKE 209,1 Program 5
50 FOR N=15 7O O STEF -1 3 GRAPHICS 0:POSITION 15,12:7
97 POKE 204,N "PLEASE WAIT"
o8 POKE 203,N 4 6070 10
59 FOR K=0 TO 20:NEXT K S FOR F=1 TO &0:Bs$(F,F)=CHRS$
60 NEXT N (PEEK (53770) ) :NEXT F:RETURN
70 NEXT J 10 DIM MAP$(2160) ,B$ (60)
80 NEXT I 20 FOR N=1 TO 2101 STEP &0
90 STOP 40 GOSUB 5:MAPS (N,N+59)=B$
100 REM DATA 70 NEXT N
101 DATA 165,209,240,25, 160,0, 165, 205, 145,207, 90 BEGIN=ADR(MAP$)
200, 165,206,145,207,173,0, 6,133,203 100 GRAPHICS 2+16:5T=1536
102 DATA 173,1,6,133,204,169,0,133,209,165,203, 120 FOR N=0 TO 2:POKE ST+N,112:NEXT N
141,4,212,165,204,141,5,212 130 FOR I=1 TO 12
109 DATA 76,98,7228 140 POKE ST+3%1,71
110 FOR N=0 TO 41:READ A:POKE 1538+N,A:NEXT N 150 MEMST=BEGIN+(I-1) 260
120 DATA 160,2,142,6,169,7,32,92,228,104,96 155 HI=INT (MEMST/256)
130 DIM A$(11) 160 POKE ST+321+2,HI
140 FOR N=1 TO 11:READ A:A%$(N,N)=CHR$ (A) :NEXT N 170 POKE ST+3%1+1,MEMST-HI%*256
150 CO=D+4 180 NEXT I
160 POKE 208, INT(CO/2356) 190 POKE 1575,65
165 POKE 207,CO0- INT(CD/256) 3256 200 POKE 1576,0
170 RETURN 210 POKE 1577,6
Program 4 220 POKE 560,0
S GRAPHICS 2+16 230 POKE S61,6
10 DIM SCR$(240) ,LINES$(7) 1000 X=0:¥Y=0
15 SCR$(1)=" ":SCR$(240)=" ":SCR$(2)=SCR$ 1005 POKE 712,10
16 REM IN 15 PUT CTRL J BETWEEN BUOTES 1010 ST=STICK(0)
20 LINES=" " 1020 TF ST=13 THEN 1010
25 REM 20 IS CTRL J,,,,,J 1030 X=X+(ST=7 AND X<40)-
30 START=ADR(SCRS$) (ST=11 AND X>0)
31 DLIST=PEEK (560) +2563%PEEK (561) +4 1040 Y=Y-(ST=14 AND Y>0)+
T2 HI=INT(START /256) (ST=13% AND ¥<24)
33 POKE DLIST+1,HI 1050 TMP=BEGIN+X+Y260
34 POKE DLIST,START-HI%*256 1060 FOR N=1540 TO 1573 STEP 3
40 SVE=IN 1070 HI=INT(TMP/256)
50 RAND=TNT (RND(0) $2+1) 1075 POKE N+1,HI
60 IN=IN+(RAND=1) - (RAND=2) 1080 POKE N, TMP-HI®256
70 IF IN=-1 OR IN=14 THEN IN=SVE 1090 TMP=TMP+&0
75 SCR$(1,220)=5SCR$ (21, 240) 1100 NEXT N
80 SCR$(221+1IN,221+IN+4! =L INE$ 1110 GOTO 1010
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HARDWARE SELECTED SOFTWARE

ATARI COMMODORE 64
i:a'! ‘:’Ufg “"“;. Lﬁg’:{ FéT’L {i‘;g’?g} i{_‘?g%gf‘ " Attack At Ep-Cyg-4 -1E-16K-KF54) £3495  Temple Of Apshai (Part 1) -1D-BC57M £27 45
an wit (AF37S) 00 ‘Baja Buggies 1C-16K-KB74R £2295  Upper Reaches (Part 2) -1D-BC56N £13.80
Atari B0O with 48K RAM (AF02C) £399.00 % Candy Factory 10-32K-KF53H £21.95  Curse Of Ra (Part 3) 10-BCS58P £13.80
All above with BASIC and handbooks Claim Jumper 1E-116K-KBE7X E3495  Sword Of Fargoal -1D-BCBOC £20.75
Atari Casselte Recorder (AF28F) £50.00 Detender 1E-16K-KF10L £29.85 Crush. Crumble & Chomp -1D-BC61R £20.75 \
tari Di riv Forth 1D-24K-YL29G £6295  Jump Man 1D-BCE2S £27 45
Atari Disk Drive (AFDEG) £299 95 &
48K RAM for Atari 400  (AF44X) £99 95 Frogger 1C-16K-KB68Y £2285  DRAGON
48K Upgrade for 400 (AF45Y) £0905 Ry  Galaxian 1E-16K-KF11M £29.85  Barserk 1E-BCI2K £19.95
Canen .d re 64 ,IAFE..GL £339 00 * :Q\"l‘{,% Gorf 1E-16K-KBd4 X £34 95 Biack Sanctum 1C-BCTRK €795
e S *Heallfing Warnor 1C . T r n Trek 1 - 2
SUNDOSO (ATMOL) Xad : fire W C-32K-KFO2C £27.45  Dragon Tre C-BCE20 £9.95
VIC20 (AF4TB) £129 .95 \% K-razy Shootoul 1E-BK-BOG3T £34.95 Galax Attax 1E-BCTOL £19.95
16K RAM for VIC20 (AF53H) £59.95 \ Moon Shutile 1C-16K-KF22Y £2750  Quest 1C-BC41L £7.95
Commodore Cassatte (AF48C) £44 95 ‘::_«, Pac-Man 1E-BK-BOTIN £2895  Wizard War 1C-BCB3E £795 \
Commodore Disk Drive (AFS0E) £299 99 Q:&:: F:am'. " 1[‘;.:,?;};??5; ggi Plus 30 other titles lor Dragon %
; - ] icnic Paranoia 1 . £
3;3332 3§v5hck “:‘5??;3 f;t?g gg “\\}t‘%\" (PTeppie L-16K-KBOTH £21.95 ?:Eﬁgg;ﬂasm 1C-BCEEV £14.95 %
i« i e 4 % e | |‘ e 4
Cassette Cable for Dragon (BC31J) £295 N\ ShM speoch Synth -1D.90K.KB15R La719  [megate (48K) 1C-8C89W 9695 N\
Epson Printer MXBOF/T (AF4OT) £44735 R\ Shamos -JE-16K-KBO0X £3405  PRACS IR LRI e 485 N
MENTA (XG28F) £11500 £  Softporn Adventure -1D-40K-BQS3B £20 64 st o, AR \
Floppy Disk (YX8T7LU) £2 .50 Starcross 10-32K-KB3TS £29.95 Chess Flayer (45K) ¢ BCEFA i \
¥ : Speakeasy (48K) -1C-BCY3B £4.95
5 C12 Data Cassettes (AFB1R) £1.99 ?& nassembler ‘g--‘g: -Kﬁﬁ Egﬁ gg vieag \
Joystick Conlroller {ACS53H) £7.50 " £axxon 1C~10K-KiFZUW £31 : i \
o o A0 : £ Cmish, Crumble & Chomp [+ 16K) \
Joysticks (Pair) (ACA7S) £13.95 Zoek § Haah-BOME s 2 \
: Zork I -1D-32K-BOOSD £29 95 1C-KK10L £20.75 |
Le Stick (AC45Y) f_?-"« a5 E:‘..:im i 10-32K-KB31J £99 g; Datestones Of Ryn (+16K) -1C-KK13P £13 80 %
i“g‘"’-‘m"s all ah;‘”ﬁ‘ n M{;’*"'—'“ catalogue '3D-Supergraphics -1C-40K-B029G £3195  Invasion Orion (+16K)  -1C-KK12N £1725 %
elivery next day b atapost ’ onster Mare =-KK1 a7 %
ivery y by P Plus over 280 other litles for Atari. pgtiatles N At ey Ak ;\\

MICROWRITER - A S Sy S \
/ &> : | N

Tank Arcade 1C-KH18U £171.85

The new hand-heid word processor g Iy | \\\'\\ Plus 80 other litles for VIC20 %
that eliminates the need for a typist « AL ;I p %
\

"Oisk versions also avaiiable though price \-\Q

You can learn the Microwriting technique b - o o 3 andg memaory size may be dillerent k’:\

in less than an hour and produce / - " 3 o

perfectly typed text the same day 1 - # ATARI ‘\__ Send sae now lor our new soltware leafiel ..‘ 3

Microwriler [AFB2S5) E485 + £72 75 VAT % " i ] S & with details of all programs added since i

Complete Word Processor Package % S AUTHORISED ATARI 25t O ET-ILE-STE LT TS

{Microwriler, printer and lead) - \\;_‘ SERVICE CENTRE &\: Order As XH52G lssue 4. P

(AFBAT) £1.455 « €218 25 VAT & N —_— i o - - : P — — . T
bt b .. S o S

* Delivery next day by Datapost d k\; A P T O oA TS ™

SORD M5 g B [

A supern new home compuler
with one of the most powerful
COloUT videD proCessors
available. An Incredible 32

-~ if your order contains over £120 worth of
' computar hardware apply now for inferast
free credit by telephoning: Mail-order

{0702) 5520117 London Shop: 01-248 0926
Birmingham Shop: 021-356 7292, Southand Fi
I shop: 0702 554000 or write 10 PO Box 3, E

sprites simultaneously
and 16K of RAM

dedicated to graphics
alone. Powerful ZB04

(3 5MHZz) main processor. Three
lone generalors and noise
generator all with envelope control like a

mini-synthesiser. Complete with BASIC and superb handbooks
for beginners. All this for just £189.95 [AFB4LY)

W subject to approval which can take up 2
‘-" 10 48 hours (APR = 0%) b S — . PR T b
*\%MMMN\M%\N\M Maplin Electronic Supplies Lid., Mail Order. P.O. Box 3, Rayleigh, Essex

B BN S$56 8LR. Tel. Southend (0702) 552911 (Sales)

Demonsirations & our shops NOW.

158-161 King 51, Hammersmith, W6. Tel. 01-748 0926. 284, London
Road, Westclitl-on-Sea, Essex. Tel. (0702) 554000. Lynton Square, Perry
Barr, Birmingham. Tel. (021) 356 7292,

All goods delivered in UK mainland carriage paid, but add 50p il 1otal
order iess than £5 excepl catalogues. Orders including items marked

Rayleigh. Essex 556 BLA

You pay 10% down. then 10% per month
far a turther nine months (10 nearest
penny)

Credit quolations on requesi. This offer

i
o

Mapsoft full colour catalogue
Price £1 incl. post. Maplin
catalogue comains full delails
of all hardware and lots of
softwara. On sale now in all
branches of W. H, Smith, price

G

£125 or £1.50 incl. past from o ma B, =3 delivery nexl day by Dataposl. \\
PO Box 3. Rayleigh. Essex e A e 2] Subject to avallability. All prices include VAT unless shown. Prices &
-ﬁaj -2 3 2 correct al time of going lo press. b\“\x\f
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BOXES LATELY

};

BOUGHT
ANY

INTERESTING

CASSETTE

The Microcomputer Software Club exists to help home micro
users to I)Uy good programs — not pretty boxes. Advertisements
and clever packaging can make the worst programs appear
tremendous. It is not until you have ‘gambled’ your money that
you discover how good they really are. Some are only slightly
different to others you may already own; many are not as good
as you would be entitled to expect; and others are just a complete
waste of money. Of course, there are some excellent programs
around, and many more appear each month. Many thousands
of home micro users now find out about them easily, safely and
regularly. In addition, they are able to buy them at really low
prices. They are all members of the Microcomputer Software
Club.,

FREE MEMBERSHIP

Membership of The Microcomputer Software Club would save
you money and trouble. Each month we thoroughly test and
evaluate the many programs issued by the growing number of
producers — including |)K, Bug-Byte, A & F, Campbell, C-Tech,
Imagine, Lothlorien, DJK, Salamander, Bridge, and the smaller
companies that you may find it difficult to keep track of. If a
program is good, and it has got to be very good, it is recom-
mended to our members in the next issue of the Newsletter,

NO OBLIGATION

Members are not obliged to buy a fixed number of programs
from The Club. They buy what they want when they want.

NEE

CLUIE:

SPOCEMIPUEERF SOFUNAZARIE
e

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.

LARGE SAVINGS
ON TOPSOFTWARE

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

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.

CLUB EXPANDS TO INCLUDE
COMMODORE 64 AND ORIC

USERS

Two excellent new machines have just been added to our
coverage — the Commodore 64 and the Oric. Software for these
machines will be in our next Newsletter. Remember, member-
ship is completely free of charge and you are under no obliga-
tion to buy anything from the Club unless you really want to. If
you use a ZX81 (16k), Spectrum (16k or 48k), BBC (A or B),
Dragon 32, Vic (expanded or unexpanded), Commodore 64 or
Oric, you should join THE CLUB.

JEIN] TOD/AY

THE MICROCOMPUTER SOFTWARE CLUB
P.0.Box 166, Oxford, 0X2 9BJ, England.

Free membership application

Please accept my apphcation and enrol me as a member
of The Microcomputer Software Club. | understand that
membership is free of charge,

As a member | will receive the Club Newsletter free of
charge and will be entitled 1o benefit from any savings
offered to members on selected programs lor micro-

NAME

ADDRESS

computers. | may cancel my membership at any time,

THE MICROCOMPUTER SOFTWARE CLUB
P.0.Box 166, Oxford, 0X2 9BJ, England.

CITY
POSTCODE

AGE (If under 18) o
COMPUTER RAM e

COMPUTER MODEL
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MONITOR AND
DISASSEMBLER

32 computer offers nine commands directly
accessible from the keyboard in Basic. Once
installed, the monitor is called by pressing the
right arrow key; this is achieved by
interrupting the Dragon’s key-scan routine to
check whether the right arrow has been
pressed. In this way the monitor can be ready

for use at any time whilst being transparent 10

the Basic user.

When you call the monitor by pressing the
right arrow key, you should get the monitor’s
command prompt. This is a left-pointing
arrow and means that Monit32 is expecting a
command. There are two other important
prompts which you will need to know, these
are: the “‘greater-than sign" which means
Monit32 requires a 16-bit — four digit
hexadecimal — address or length. All numbers
input and output in hexadecimal. Ir is
important to enter four characrers, for
example if the number 7F3 were to be entered
you must type 07F3.

The other prompt is a “‘less-than sign”
which means that Monit32 i1s expecting an
eight-bit — two-digit hex — number. Here is a
summary of the commands and their uses:

6} Sets the origin address which is used by
some of the other commands.

A Allows you to enter code into memory
starting at the address set by O. To
terminate the command enter an asterisk
as the code.

E Displays the contents of a page of
memaory in hexadecimal starting from the
address set by O. Pressing Enter will
increase the address by one, pressing
Clear will decrease the address by one.
Pressing the space-bar returns 1o
command level.

F This command is used to fill a section of
memory with a constant. When pressed,
Monit32 will first require a 16-bit length
and then the value of the constant. That
length of memory will then be filled with
that constant starting at the address set
by O.

J This is used to jump 10 the 16-bit address
given after J.

M The M command is very useful for moving
machine-code or graphics pages. When
called, the monitor first requires the
length of code to be moved, for example,
00FE to move 254 bytes. Then the starting
address of the destination is entered. The
code starting at the address set by 0 will
then be copied to the memory starting at
the address given for the length given.

R The contents of the 6809E micro-
processor registers, A, B, X, Y, Sand U

{continued on next page)

These versatiie routines
written by Brian Cadge for the
Dragon 32 provide you with a
monitor which is ready for
instant use whilst being
invisible to the Basic user.

. ‘fr.'?-"_r"'.l':-",al,:, '—__-'——__..“.u-_nu-

i
Wltergeenn

Disassembled version of the monitor.

1@ CLEAR 200,31699

15 Te@ ' PRINT 'PRINT"PLEASE WAIT A HMOMENT WHILST CODEIS INSTALLED..."'SOUNMD19@.1
20 FOR I=1 TO 59:READ A#:POKE 31999+1, VAL "aH"+A% ) T=T+VAL, "&H" +A% ) 'NEXT

21 IF T<)38BS5 THEN PRINT"DATA ERROR IM 32" :STOP

32 DATR B1.99.27,1,39,34,36,86.39.87.901.6A,5E,60,06.5F.A7.89,0,90.30.1.5F.88,80.A
9:ER,B?.,7F.EE.BA.49,9E,B88:A7.,85.0.9,30.:1,9F,80.86.7F.EE,B81.5R.26.88.86. TE.B7.01,
6R.335.36,39,20, 30

2@ ‘return value in buff+X in B

68 FOR I=£@ TO 118'READ AF POKE 31939+]. VAL "LH"+A% ) TeT+VALL "LH"+AS ) NEXT |
61 IF T<>13252 THEM PRINT"DATA ERROR IN 70" STOP

72 DATA RE.89,7F.EE.88.39,2E.,.2B.A&5.,89,7F.EE.BQ.30.C5, 19,30, 22.08.R5.89, 7F . EE. 8O,
37,20,F3,R6.85, 7F,EF,B@,39, 2E,@F , A6, 89, 7F . EF., B0, 30, 12,87, 7F.F2.,FB, 7F,F2, 20,06, A6 |
+89.7F.EF.88.,37.20.EF.,39

90 ‘infut routine for buffl-+4

12@ FOR I=119 TO 183'READAS POKE 31999+, VAL "LH"+AS ) T=T+VALL "AH"+A% 3  HEXT

181 IF T<>19267 THEN PRINT"DATRA ERROR IN 112" 'STOP

I.lﬂ DHTH ?Irﬂht!a u:ﬂ:ﬂ;lﬂpﬂﬂaiﬂa !14“!:2‘; 11.1 a:;ﬂ:a:z?; F"J 1!1 EJBEJEIJEFJIEJ,FPI

88,30, 1F,20.,E68.081.@8D,26,04,B0,50,A1,39,A7,89, TF.EE,BR.40,8C. 00,84, 24,0E, 3. 01, 1@
+9E.,88.RAT.R9.00.00,31,21,10.9F.,80.20.C3
138 "hex Print routine val in B
162 FOR I=i84 TO 233'READ AF'POKE 31999+1,VALL "LH"+A% ) TeT+VALL "aH"+A% )1 HEXT
161 IF T<>24421 THEN PRINT"DATA ERROR IN 17@":STOP
178 DATA FT.7F.FF.34,54,34,54,C4,9F.C1.,09.2E.94.CB, 79.20.,82.,C8.,37.80. 12.F6, TF,;FF
+C4.,08F,C1.09,2E.24.C8.70.20.022.C0.,37.080,01.39.9E.00.E7.09.00.,90.292.01,9F.80,.39 |
19¢ ‘recofnise MONITIZ command
282 FOR I=234 TO 387 'READ AS 'POKE J1995+1.VALC "LH"+AL ) TeT+VALL "LH"+A% ) NEXT ]
201 IF T<>31181 THEN PRINT"DATR ERROR IN 210" :B8TOP
21“ HTR ﬂla“;!‘fﬂ- “J?‘lﬂfﬂla ‘HJ:EJ“J?EJ?EJE?EHI .Eanﬂﬁaﬂ;ﬂa?‘t;ﬂﬁ»ll-iﬂai‘
+3.7E.TE,9%9,81.,46,26,03,TE.7F,1E,B81.,4D,26,03, TE. 7F. 66,01 .592,26,03,7E, 7C.38.81.41
+26,83,7E.7B.D4,9E.,B8,86.,TF,A7.89,0.,0.,30.1,9F.88.,80,92.RL.TE.TD.2C
252 ‘set orifin module ‘D*
268 FOR =328 TO 343 'READ AS ' POKE 31999+1.,VAL{"&H"+AS 3 TeT+VALL "LH" +AF )1 NEXT
261 IF T<>35368 THEN PRINT"DATA ERROR IN 278" STOP
272 DATA 9E.88.868,TE.A7.089.9.9.38.91,9F.88,80.,70.79,8E.,8.9.80.70,38,F7,7F.FD.BE,
@.2.80.,7D0.3B.F7.7F.FE.TE.7D.RC
290 ‘Jumf to address “‘J°
300 FOR I=344 TO 394 READAS ' POKE 31999+1,VALL "LH"+A% ) TeT+VALL "LH"+AK ) NEXT
321 IF T<>42353% THEN PRINT"DATR ERROR IN 312" 8TOP
312 DATA SE.B88.86.TE.A7,09.0.9,38.,1,9F.,88.8BD.7D,79.0C.0,8.2E,3.TE.,7D.BC.BE. 0. 0.8
p.70.3B.F7.7E.80,0E.0.2,B0D,70.20,F7,7E,09,086,7E,87.,21,6A.39,36,7E. 03,71

(listing continued on naxt page)
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(listing continued from previous page)

240 'wxec subroutine from orisin

352 FORI=3%3 TO 4@3'READAS 'POKE 319595+, VALL "LH"+ASF 2 ToT+VALSL "LH" +AF ) ' NEXT

351 IF T<>42167 THEN PRINT"DRTR ERROR IN 368" 'STOP

368 DATA BD.9@,R1.BE.7F.FD.RAD.B%,TE.VD.@C

390 ‘examine memory Form orlsin

498 FOR I=425 TO S42'READ PH POKE 31999+1.VALL "AH"+AF ) TeT+VALL "LH"+AF 3 HEXT

481 IF T<>39267 THEM PRINT"DATA ERROR IN 418-420" ' STOP

419 DATA BE.@.0.86,50.A7.,89,24,00.20.01.8C. 02,02, 26,.F5.BE,24.00.9F.88, 12.BE. 7F,F
0.18.8F,7F.F5.,85,@E,B7,7F,F5,.F5,7F.,F&5.,BD.7D.,B7:F6, 7F.F7:BD.7D.B7.B5,29, 9E.88, 38,
iu,!F 88.10.0E.7F.F6.,E6.R4,31,21,10.BF,TF.F&.BD.7D.B7.4RA.26.EB. H:‘.' 98.A1.86:7F.F3

m DATA 27.85,87.7F.F5.20.CC.9E,98.,86,6A.AT.B84,30, 1,5F.88.B0,A8.EA. 81,80, 26.,0A.
BE,7F.FD,20.81.BF.7F.FD.20.,5F.81.8C,25,0R,BE.7F,FD, 20, 1F.BF,7F.FD.28.FB8.,81.20. 26
.0D.BD:98,R1,TE.TD.BC

4538 ‘fi11 form orivin 'F’

480 FOR 1=343 TO SISTREAD A POKE 3159991 VYALC SH"+7F )+ Te=T+YRALL “"&M"+78 ) HEXT

4581 IF T<»576808 THEM PRINT"DATA ERROR IN 47R2" ' STOP

47@ DATA B5,7E,9E.B8:A7.684,38.:01,5F.B88,PD.7VD.72.,BE,0.08,BD, 7D, 3B.F7.7F.F2.BE. P00
2:8D,7D,3B.F7.7F.,F5.9E.,B8,86.7C.A7,84,39,01.,9F,88,BD.7D.,79.8E.2.90,BD. 7D, 38.BE, TF
+FD,10.BE,?F,F5.E7,B4,30,@1,31,3F, 10,8C,9,9.26,F4,7E, 7D, BC

498 "move code 'R’

500 FOR I=8615 TO 7i4 READAS POKE 31999+] ., VALC "BH"+A% 3 TeT+VALL "&H"+A% ) « NEXT

521 IF T<>79939 THEM PRINT"DATRA ERROR IN Jl@- 328" 'STOP

=i@ DATA B5.7E.5E.BB.AT.B4,30.01,5F.B88.BD.,70D.79.BE.9.2,BD.7D.3B.,F?:7F.F5.BE. 8. 2.
BD:7D,38.,FF:7F.F6,BE:;TE,SE,B8,AT.B84,30,01.9F,B8,BD.7D,79.,BE,;R,0.,BD, 7D, 3B.F7,TF.,F
v:BE.9.2,B0.70D,38,F7.7F.FB.BE,7F.FD.18,BE, 7F,F7.P5.04.RA7,A4,30,901.31.,21.,18.BF.7F
+ET

528 DATA 19.BE.7F.FS.31.3F,18.BF,7TF.F3.,18.8C.9,8.26,EQ.7E. 7D.2C

=550 ‘disPlay redistera ‘R’

552 FOR I=1TO197 'READAF 'FPOEKE 31822+1.VALL "LH"+AE ) TeT+VALL "LH"+RE 2 HNEXT

561 IF T<>108883 THEM PRINT“DATA ERROR IN S7Te-380-390" 1STOP

=?B DHTH ﬂlﬁlﬂf#lEEj:Hl“l#lFﬂf 1"!FFJ?Fer-FFJ?FrF"JB?J?FfFErF?J?FJF?laq'lss
,BD.98.,A1.28,16,34.2.8D.90.R1.3%.2,.5E.60.A7.B4.30.01.85.7D.A7.B4,38.82.5F . B8, 39,
“J‘;B“E.J?EEJFEJ TF.FE;BD.7D.,B7B6.,42,8D,DC.F6.,7F.FT.BD.¥D.B7,86.,38.80.:02.,F6.,7F.EE
+BD. 70,

%88 DATA F&.7F.EF.BD.,70D.B7.86,59,80.C2,F5,7F.F2.80.70.,B7.F6.7F.,F1.,BD.7D.B7,86,53
.8D,B2.F6,7F.F2,8D.70,B7.F6,7F.F3.,8D.7D.B7.86.55.8D,A2,FE. 7F.F4.BD.7D.B7.F6., 7F.F
5;;‘.':-?&H?.BD;?H;HLBD;?B;HI.EE,M;H,H;H?.-E-haﬂ;hBS;EE.-H?,E#.EH-Lﬂﬁp-lF;FF?;H
o, t l-f

=92 DATA 47.A7.84,30.2.5F.,88.0C,18,83.,0.:2,93.15,FD.7F.EE.FE&,7F.EE.BD.7D.B7.FE.7F
+EF.BD.7D.B7.BD.90.R1.TE.TD.OC

6eP ‘"enter code intc memory "R’

612 FOR I=1 TO 183 'READAS'POKE 31639+1,VAL( "LH"+AF ) TeT+VALL "LH"+AF ) HEXT

&i1 IF T<>»122i28 THEN PRINT"DATA ERROR IN &28-5838"

620 DATA BD.9@.A1,9E.B88,86,4F,A7.084,30,81.,86.,70.,A7.B84,30,02.9F.88,F6.TF.FD.BD. 7D
,B7:F6.7F.FE.BD,7D.B7.BD.50.R1.10,BE.7F.FD.10.BF.7F.F5.,5E.B88.86.7C.A7.B84.30.82.9
F.88,8BD.7D.79.D56,7F.EE,B1,2R.26,03,TE,7D,BC.,BC,0.0.26:2F.9E,B8.,86.7F,A7.84,38. 1,
SF.88

&30 DATA BD.99.RA1.20.03.8€,0.90.80.70.30.8E,7F.F6.E7.,94,309,1,8F.7F.F6.20.C3

722 POKE 363.12% FOKE 364.8

7i@ POKE 262,126

728 CLS 'PRINT"MOMIT32 INSTALLED AND READY -
HIT32..." SOUND199., 1

730 HNEW

Program 2.

5 ' RE-PROGRAM RESET BUTTON

1@ CLEAR 300.31899

20 FOR I=@ TO 22'POKE 31102+1.,PEEKC46159+1 )1 NEXT

30 FOR I=23 TO 48 'READA$ POKE 31100+1.VALC "LH"+A$ ) NEXT

ﬂ DHTFI EE— Haﬂ:ﬂﬁaHIJFE-HJ?ﬂrﬂEaﬁ?JEE.H:“:m;ﬂl:ﬂ;ﬁﬁ-Fﬂ-ﬂE;B‘hFFpﬂF;Eﬂ; ?Ep-ea
+ 71

50 CLS

6@ PRINT “"ENTER MESSRCE TO BE PRINTED WHEMRESET BUTTON IS PRESSED (MO
E CHARACTERS..." FRINT

7@ LINE INPUT R¥

B2 FOR I=] TO LENC(A$)

9@ POKE 31149+1.,ASC(MID#C(AS, .1 3)0R64

100 HEXT'POKE 31127.LENCRS)

112 POKE 114,121 'POKE 113,124

lg mNT-PRIHT"I"ESSHEE ENTERED... PRESS RESET TO TEST..."

1

Program 3.

1@ ¢ 6805 DIS-ASSEMBLER FOR DRAGON 32 BY BRIAM CADGE

I e e e S e A P R e s
CLS ' POKE 19%,82 ' POKE 154.64 POKE 193.167POKE 328.@:
CLEAR S0B@'DIM REC253.2)

FOR I=@ TO 25%:READ ASCI1.@).AKC I, 1. ASC L. 2) NEXTI
PRINT"EEQ5 DIS-ASSEMBLER FOR DRAGOM 32

PRINT PRINT  PRINT 1 SOUND182, 1 + SOUND 158, 11 SOUND228. 1
PS=PEEK. 63314 3AND]

IHPUT "PRINTER CPJ] OR SCREEM CS]
OP#="P" THEW PR=-2 ELSE PR=0

109 IF PR=-2 AMD PS=1 THEH PRIMT"ATTEHMD TO PRINTERI!|“/EXEC 41194'GOTO 82

118 INPUT "START RDDRESS . END ADDRESS":AD.ER

120 IF EA<? DR EAXS553T OR ER<AC OR AD<@ OR ADXSTS35 THEN PRINT"IMVALID RDDRESS
- REDO":GOTO7@

130 CLS PRINTESEO PRINTHPR. " PRINTHRPR,""

148 FOR I=RAD TO ER

152 LI=]

168 SH=@

70 VsPEEK( 1)

{8@ IF Y={&6 THEH SH=]:]I=w]+]:GOTOL17E

198 IF Vei7 THEN SHe=2) IsI+1:GOTOL70

200 Z8=RAE(Y, SH) Ke¥=RICHTH#(Z%,1 >

218 IF XEO"~" AND X$C> 8" AND HECH"E" AND XE<P"%XY AND XE<>"a" AND HECH>"(Y RAND X
£<H95" AND MECH " THEM P#nZ$ ELSE PEulEFTH(Z$.LENCZE)-1)

228 IF PRe2 THEMW PRINTI:TRBC 18);P%; ELSE PRINTWPR.I.P¥;

230 IF M#="#" THEM 360

242 IF XN#="x" THEH 380

FPRESS RIGHT ARRROW KEY TO CALL MO

INVERS

‘SET UP B2 COLUMH PRINTER

"iOPS$1IF OP$<>"P" AND OP#{>"S" THEN S8 ELSE

68238888
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{continued from previous page/
will be displayed, together with the length
of any Basic program currently in the
memory.

s This command executes a machine-code
subroutine starting at the address given
by O and then returns to the monitor,

Z Returns 1o Basic.

The program is used to load to monitor in
reserved memory at the top of RAM. When
run it will check for errors in the Data
statements and inform you of any, in which
case you should check through your listing
against the one given. If there are no errors the
monitor is installed and the loading program is
Newed.

As previously mentioned, the program
interrupts the key-scan routine to check if the
arrow key has been pressed. Anybody
interested in writing programs to use this —
for example, a keyboard beep routine — will
need to know the following.

Locations 363 and 364 contain the address
to which the Dragon jumps when a key is
pressed. To enable the interrupt, location 362
is Poked with 126, to disable the interrupr a
value of 57 is Poked to location 362.

The second short program demonstrates
how the Reset burton can also be interrupted
when pressed. The program asks for a message
to be typed in and this message will then be
printed before the OK prompt when ever the
Reset key is pressed. This is achieved by
changing locations 114 and 115 which point to
the address to which the Dragon will jump
when the Reser key is pressed.

It is important that the machine recovers
correctly, so part of the Reset routine is copied
from the ROM first of all in line 20, then your
own machine-code program can follow this.

Finally, one very useful command that is
missing from the Dragon’s Basic is the Merge
facility. However, this can be achieved as
follows: type Cload “programone”. When
loaded type

? PEEK(25); PEEK(26); PEEK(27); PEEK(28)

:‘I»"lnk: a note of the four numbers displayed.

ngE 25, PEEK{27) : POKE 26, PEEK(28)-2

Now Cload “programtwo’. Renumber it so
that its first line number is higher than the last
line number of the first program. Finally,
Poke locations 25 and 26 with the original
values. The programs should now have been
merged. This works as locations 25 and 26
contain the Start address of the program and
locations 27 and 28 contain the end address
plus two of the program. This information can
also be used to clear all of the graphics pages;
usually you must have at least one page
reserved. Type in

POKE 25,6 : NEW

and you will have just under 31K of free
memory. Make sure that there is no program
in the memory before you do this or it will
create chaos.

Program 3 is a full 6809 disassembler pro-
gram designed to run on the Dragon 32. Note
that the program can be used with or without
the printer, the only difference in output being
that the hexadecimal code is also output to the
printer whereas only the address and
mnemonic is printed when disassembling to
the screen.

All of the mnemonics are held in Data




statements at the end of the program in lines
890 onwards. Take care when entering these
to insert the correct number of commas
between each word as this is very important.

The symbol after each mnemonic signifies
to which addressing mode, if any, the op-code
refers; for example a “greater than” symbol
means indexed addressing.

The main loop is from lines 140 to 350, this
prints the correct mnemonic and transfers
control to one of the subroutines to print any
following data.

The use of Print with a channel number

means that exactly the same program can be | | 428 coTo 318
used for both the screen and printer. Line 90 | | 43@ I=1+1 "-""’E‘Eﬁfaf JA2SE+PEEKC I+1 )1 =141
sets PR to 0 for the screen, or -2 for the :'; PG:;::R" il
printer. 452 I=1+1
; : 472 VePEEKC(] )
Line 30 sets up an 80-column printer, anj:! 460 PRINT#PR, "C*)
although Dragon Data never mention this, this 498 V=V AND 96
: ; : 2@ IF Ve@ THEN P$a"X"
!m: should be mclun_icd with any program that ST IF e ot R
15 E.-ﬂlng T.'rﬂ usc a P'ﬂ.nt:f. 3 =208 IF Vw64 THEN PEw"U*
Use Shift @ to halt the disassembly as the :::g ;;Im TII;E'H Pgm 3"
’ 1 T
text scrolls up the screen at quite a pace. Ifyou | | Zog 72" Copewe’y Sanp128 5=e THEN PRINTAPR, "+ ¢ PEEKC 15ANDAL 3 ") | GOTOE7@
us‘; the program to disassemble the Basic | | sgg u-psgx:% IAND 159 o AL
ROM it is quite easy to find some very useful S7@ IF V=132 THEN PRINTHPR." ",
broutines tha crn be called from mons oo | | 382 IF Ve136 THEN PRINTWPR, +*; :GOT0360
U flﬂu“nCS that C?]'l. callcd Irom your own =38 IF V=137 THEN PRINTEPR."+",; COTO380
Basic or machine-code programs. For gﬁ i: :::g; 1@ :im::. H:g'u g;gg;:
i & 4 LIN]
example, try entering the starting address as €28 IF V=139 THEN PRINTER, "+DJ"; 'GOTOE72
48299 and you will get a disassembly of the 6538 IF V=128 #&H m:m.m,h }ﬁ 13%)
ROM” ri outine, which prin | |64@ IF V=129 N PRINTHPR, " 23"
h?“‘ s I X00 ;‘“’ ch prints the | | Co0 IF Vm130 THEN PRINTHPR," DEC 13")
character in register A. | |66@ IF V=131 THEN PRINTWPR," DEC 23",
| | 67@ GOTO31R
at7ee JSR ¢ 37023 JB0SOAL e
e T v v 702 FOR Jw7 TO @ STEP-1
airer 5TR [xJ A7E4 710 IF VCINTC2~J> THEN PE=P$+"@" ELSE Vey=INT(2"J ) PEaPg+"1"
31711 ton 12s s570 e PRINTAPR.PE* BIN
PE" i |
| 31713 S5TA Cx1 ATE4 ;Eg E':ﬂ.'ﬁ‘lﬂ 2
ivis LER % 2 Jgas 750 I=l+1 VePEEK(I)
2717 STH ¢ 136 ) SFas
31719 LDB ¢ 32765 > FETFFD 760 IF V2127 THEN 799
airez JSR ¢ 32183 ) Bo70E? 772 PRINTHPR, "+"V
31728 LDB ¢ 32766 ) FSPFFE 760 GOTOB1R
airae JESR ¢ 32183 > BOTDET 790 Ve256-V
vl JER ¢ JT@2E ) BbSaAl 828 PRINTH#PR, "="V,
317339 LDY ¢ 32765 ) 1BBETFFD g1@ GOTO 2i@
31739 STY ¢ 227%8 L@BFPFFE 828 Iml+1 VePEEK( ] YE2SE+PEEKC 1+1 5 Im]l+]
31742 LDX ¢ 136 > sz88
832 IF V>32767 THEN B&R@
1746 STA Cx3 ATB4 #
31748 LEA ¥ 2 3oz 6%@ GOTo@e?
3irse STX ¢ 136 ) 5FE8 BEQ VmE3336-V
31T JESR ¢ 32121 ) BOTDTI 878 PRINT#PR."="V)
7S LDA ¢ 32758 > BSTFEE g8 GOTO31e
Si;ﬁ ﬁ:i;z ggg 892 DATA MNEG #...ERR,. ERR.,.COM #.,,LSR #£,,.ERR,..ROR %,,.A5R #,,.ASL #...ROL #
317‘! n ‘ m:z , ?ETM :Eﬁf?rgﬁ&:mélf!‘llngT ‘le‘m ‘i tfn—“ ‘f!JyTiflm?ll”mff!ﬂm'?fmf!
b e Lo 9@ DATA ERR...DAR.,,OR CC #.,,ERR,, ,AND CC ®., SEX,, EXG <., TFR <,,,BRA ~,LBRA
31778 LDM ¢ 138 3 SERE A2.BRN *,LBRN ~,.BHI ~.LBHI #..BLS ~.,LBLS ~,.BHS . LBHS /.,BLH AILBLu Z: :BNE *,
31772 LR 127 BETF LBNE ~.,BEQ ~,LBEQ ~,.BYC ~,LBVC ~,.,BVE ~,LBVS ~,,BPL ~,;LBPL ~,.BM] ~,LBMI ~.,.BG
31774 STA Cx1 A7E4 E ~.LBGE ~.
31776 LEA X 1 Jaal 912 DATA BLT ~,LBLT ~.:BGT ~.LBGT ~., BLE ~:LBLE ~/,,LEA X »:++,LER Y 2.:::LER 8 »,.,
31778 8TX ¢ 136 > SFEE JLER U »,,:P8HE8 ¢, ., ,PULS ¢.,..PS8HU ¢,, ,PULU <,. . ERR,..RTS, . ,ERR,,.RT1.,.CHAT W.,.,
Jivee # ¢ areas o BDI2A1 MUL. . ERR. . SWI 1.8WI 2,SWI 3,HEG A,..ERR...ERR,.,,COM A, .,
g;ﬁ L -Bﬂ g‘?’m 922 DATA LSR A...ERR...ROR A...ASR A...ASL A.,.ROL A,..DEC A...ERR...INC A...TST
,lm m : m ) mm H;JrERRpiJ:LR Ht.!JIEG EEJJERRJJ!EHJJJEDH EJJJLEH EJ}!E“!?!M Ern;m a!f!m
31?" LM{ um ) E?F'Fi EJ!!RDL BJ!!DEE Bi?lEREJJIIHE B:raTST BJJJE“J?JELH EJJ!"EG }flimfllEREllicm
;tﬂmﬁ m Eﬂ; F;ag: 932 DATA LSR »...ERR. . .ROR »>.,,.,RSR », ., ,ASL »>,,,ROL >,.,DEC »,:,ERR;,,INC ».,.,T8T
31798 8TH ¢ 32738 > EFTFFE ¥s 0o JMP »s0.CLR »:,.NEG L:..ERR,.,ERR.,..COM &, :.L5R &...ERR.:.ROR &...RA8R L...RA
31“1 m"ﬁl m SL Iu:aﬂm... t‘l‘JDEc tf:JEHJJJIm lf'}TST ‘JJIN aercL.R &a;:E\UBR '.-.“I:rw B.‘fl
31803 FULS R@11811@ BIN 3536 s8BC A M.,
31883 BTX ¢ 32738 BF7FEE 949 DATA SUB D %.CMP D %.CMP U %.AND A #,,.BIT A #,,.LDA #.,.ERR...EOR A W, . .ADC
. AR e A#.,,0R AN, ADD AW, CHP XX CMP Y %CMP S %,BSR ~.,,LDK %, LDY %..ERR.,,SUB
ﬂtﬁli m c nm } FF?FF‘ .: ‘;;pCHF H ‘JJ}m ﬂ ';JJSUB D ’;CM'P 0 ‘.CHP u ‘iﬁHD H ,ltlEIT H ‘JJILD‘H ‘JIIE
B77FF TA $..
g:gé; g:ﬁ?}gg Frm; 9%Q DATA EOR A #,,.ADC A #,,,.0R A ¥,,.A00 A %,,,CMP X £.CMFP ¥ £.CMP & %, JSR %,,.
31823 PBHE B2112110 BIN 3436 LDX #.LODY %,,5TH £,5TY $.,8UB A ».,.CMP A >,,,8BC R »,,,SUB D »CMP D »CHMF U >,
187 J3R ¢ ITRES ? Bos2AL AND A 2:,:BIT A > +.LDR 2,,:8TA 2,,:EOR A »:,.ADC A >:..0R A 2,,.A0D A »:.:
31832 BRA + 22 2216 | |96@ DATA CMP ¥ >.CMP ¥ >,CMP S »,JSR 2,,.LDX >,LDY »,.8TX >.STY >, ,SUB A &, .CHMP
3ie3z PSHE wl* BIN ml || A &sssSBC.A 80,508 D &,CMP D &.CMP U &,AMD A &.,.BIT A &,..LDA &, .STA &.,.EOR
e ﬂ"m‘?ﬂ; s A %,,,ADC A %,,,0R A &,,,ADD A &.,,CMP X &,CMP ¥ &,CMP S &,JSR &.,,LDX &.LDY &,
et P IS 2E6s 970 DATA ST &,8TY 4,,SUB B #,,.C"P B #,,.5BC B #,..ADD D X%, ,.AND B #..,BIT B &,
1841 8TA CxJ RTa4 -;L.DB #;;,ERR;..EOR B #;,;,,RDC B %, ,,0R B %, ,:RDD B W,.,.,LDD HJ:JEER&!JLDU #=LD8 %
31843 LER X 1 Jeal “ERR,”SUEEG..”B?‘IFB#:;;SECB#;.«:H&DDlurﬂmafuaBITE#n
Fie4= LDA 123 BSTD 282 DATA LDP %,.,.,5TB #%,,,EOR B ¥%,,.,ACC B %.,,.,0R B %.,..:.A0D B ‘;JrLDﬂ $,::,8TD %,..
31047 STA Cx] A7TE4 LDU #.L0S #..5TU #,8TS #,.SUB B >...CMP B »,,,8BC B 5.,.RADD D >...AND B »,,.BIT
34y LEA ¥ 2 el ¥ B Y :,LDB »,.:5TB 2.,,EOR B 2:::ADC B 2,::0R B »::.PD0 2,..LDE »...8TD »...LDU >
318351 STH € 136 > IFee ,LDS ¥,
e P il 999 DATA STU >,STS >,,SUB B %, .,,CMP B £...58C B &, .ADD A &, ,AND B &,..BIT B &,
:ig B8R - 26 SOus DB &,,.STB &,,,EOR B &.,.ADC B L,,.0R B &,,.,A00 B L,,.LDD &,,.8TD &..,.LDU &L

||
]

250 IF
268 IF
27a IF
280 IF

IF

K.',-H’il
bt o T
HEmb o
't Rl
Wgmh A
MHgmh o

THEM
THEN
THEN
THEM
THEN
THEH

482
432
452
£82
TSR
aze

IF PR=@ THEM 330
= FEP:IHT#PR:TFB(:!EJJ ‘'FOR JJeL]l TO I'HES=HEXSC(PEEKCJJ)):1F LENCHES )2 THEN HE$="
b
PRINTWFPR.HE¥,
HEXT JJ
PRINTMPR. " ' NEXTI : END
[=]+] YuPEEKC [ 2 PRINTHPR . V)
GOTO 318
Imi+]  YmPEEKC I DX256+PEEKS I+1 3 ImI+1 i PRINTWPR. V}
GOTO 318
I=l+1 WePEEKL I 2
18 PRINTHPR. "{"Y" )"

258
300 IF
310
3ze
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Jie38
31861
1864
31866
1868
J16T1
31874
1876
3iere
Jieal
Ji6e4
Jiga?
Jiase

31974
aisrr

31951
31354
21997

i

JER { 32183
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LoB

g
weaBgand
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gdad
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33585

BEQ
RTS

b
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FEHE B@1101182
-

LoA 37

BTR ¢ 362 )

LDX ¢ 136 3

LoA 93
Cx+23

LER

8TH

38303
o~
T

E...

2953635535
4

PULS R@lldlie BIN

+ 35

Ex +# 3273 1

A o7
+ 11

4194
-]

S

Cx + 32758 3
48

?

P ERT EEEHT T (R BT E
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(listing continued from previous page)
LDE ¢ 32758

FGTFF6

2838
REBITFEE
ae3s

ZER8
REBSTFEE
Beae

HHEEHEHER b

2410

H
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73
wa
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&

33530k 836350 233308R18838
b e

b.iﬂ#ﬂ."‘#'#ﬂ#.ﬂ."-“l-"‘"I:'E!""'K'lx
Al -
o

BGT + &
ACD i12
BRA + 2
ADD =
BSR i@
L@ ¢ 22767 2
AMD 15
cHP 9
BGT + 4
ROD 112
BRA + 2
RCD 53
BaR + |
RTS

LDX € 136 >
STBCx + 2 1
LEA ® 1
8T® ¢ 136 >
RTS
CP R 79
BHE + 3
JF ¢ 32387 )
CP R 7
BHE + 3

JMP £ 32343 3
CHMPF A B3
BME + 3
JHP { 32394 )
CHP A B9
BHE += 3
JHP {32403 )
CHPF A TE
BHE + 3
JMP { 32542 2
CHP R 77
BHE +

JMP ¢ 32614 7
CMP A B2
BHE + 3
JHP ¢ 21883
CHP A &3
BHE = 3
JHP € 3iTeR 2
LDX ¢ 136 )
Lo/ 127
STREx + @ 2
LER M 1
STH £ 136 >
JBR ¢ ATE2S )
P 320LE D
LD £ 138 3
LOA 126
STRCx =2 3
LEA ® |
ST € 136 ) —
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Push your Sinclair to the limit

ZX81/SPECTRUM
ARCADE GAMES

ZX INVASION FORCE
(ZX81)

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

SPEC INVADERS

SPEC GOBBLEMAN

These exciting high-

speed classic games

neEW
N

incorporate hi-resolutiongraphics and
sound to bring you the best in arcade
action at only £4.95 each (16/48K)
SPEC FROG 5ISHOWDOWN
\N (16/48K)
NE Hop across the dangerous
,,..--""’ road avoiding the lethal cars,
then lorries. Go back (o the
wild west for a gunfight battle amongst
cacti and wagons. Features include
western music, £4.95
...-'-"""- NAMTIR RAIDERS ( ZX81)
High speed, quick action
NE arcade game with four
£3.85
Gobbleman also available for ZX81 at £31.95

THE ULTIMATE ADVENTURE FOR THE
SPECTRUM [ ZX81 for only £9.95

separate groups of attackers.

UTILITIES

TOOLKIT
Mine erful new lunctions for

Izz‘:i:rd}lmes {goto, gosub), program merge,
string finding and replacement £5.95

your ZX81 (including re-number
SPEC BUG

A 30 in 1 machine code tool and disassembler
for your Zx Spactrum. £6.95

ZX BUG
A 30 in 1 machine code tool and disassembler
tor your ZX81. £6.95

Improve your machine

code programs with this

new 48K Spectrum
Assembler

Just released by Artie, this new protessional
quality assembler is aiso available for 16K
ZXB1 and features: —
* Word-processor-like text editor, = High-
speed, versatile two-pass mnemonic
assembler with labels and detailed arror-
trapping. Will assemble to any address,
- Essenhal support facilities such as
memory-edit, register inspect/modify and
saarch ur de-bugging. = Full autput to
Zé-printer. « Memory-status
report and comprehensive

ONLY £9.95

user-manual,

ZX81& SPECTRUM

SPECTRUM

lﬁ p._D

NEW LOW PRICE »

VENTU
GAMES R{:
& ONLY £5.95 for ZX81

and £6.95 for SPECTRUM
INCA CURSE (Advenlure B)

In a jungle clearing you come across an
anciant Inca temple. Your mission to anter,
collect the treasure and escape alive. But
beware! Includes a cassetle save routine.
SHIP OF DOOM (adventure C)

You are unavoidably drawn 10 an alien cruiser,
Can you reach the control room and free
yoursell? Or will they get you first? Includes
a cassette save routine.

ESPIONAGE ISLAND (adventure 0y
While on a reconnal sance mission your plane
losas control and you are forced to land.

Can you survive and escape with the island’s
hidden secrat?

PLANET OF DEATH (saventure &) 16/48K

You find yourse!l stranded on an inhabiled
alien planet. Can you reach your ship and

escape?
ZX FORTH

Supplied on cassalte
wilh editor cassetle
user manuals and keyboard overlay. ZX Forth
combines the simplicity of basic with the
speed of machine code now £14.95

GREAT
CHESS
GAME FOR

MICRO CHESS

Tha only Chess program for a 16X of 48K Spasirum
Allows all legal moves, casielling: en-passant
and pawn promotion.

) -
RULES 0 |
AVAILABLE
FROM ARTIC

= Your eccentric fathar
has laft you £10,000 in his will, ln order to clalm your
windlall you must salve twelve clues and gain
access to a bank account in which lhe monay has
actually been deposited. Be the lirst to erack {ha
puzzie and the prizé is yours! Plus you will win two
lickeis 1o 1he city of the secrel KRAKI T™yguit
location. The Prize money s Increased woakly, A
lelephone number will be supplied 5o you have the
opportunity to find aut jus! how much you eauld win.

DON’'T MISS
YOUR CHANCE TO WIN
A FORTUNE!

ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE

Chegues & P.O. made payable to: Artic Computing Limited. Dealer enguinies welcome
Please stale whather your jorder s for ZXB1 or Spectrum. Send S AE. (Bin x Sin) for catalogue

[ﬂ ARTIC COMPUTING LTD.

395 JAMES HECKITT AVENUE,

Options to play black/or white. Seis
Board in any pasition, Full colour
and graphics display

OMLY

B A A > SPECTRUM
INVASION
FORCE |

A popular arcade game for 16K or 48K Spectrum
Fires through the lorce lieid io destroy the
mgnacing allen ship, Sounds easy?7? Two levels of
play — normal or suicidal. Full colour. Sound and
hi-res. graphics.

nowonry £4.95

Tgl

YOUR ZX81
OR SPECTRUM'
ZX CHESS|

Very popular machine code program, with six

levels of play and an analysis option, Available |

*SPECTRUM
CHESS 48K

for ZX81. £6.50
ZX CHESS Il

ANEWw IMmprovea version, with a faster response
time, seven levels of play, analysis oplionand in
additiona recommendead move option. £9.95

ZX 1K CHESS

._.———--——-_-_-_-_—_-_-
Anincredible game As fee m,.mhmlf‘u’
in 1K for only E2.95 i
e B BB

SPECTRUM

VOICE [IHESS

""‘ incrddible program tilks yoo
ough your ,..-1!1'-!
It 1nkis y
Lains & range i O
# -'--'| o the highly succeasiu
I8¢ il At they Chrigtmas offor pr

i L% MO, PR OETIETD

M 1 THTEE

ZX Chess Il and
mns

T T Ty I T T YT Y YY
SFEGTRUH E.:H£$5 oW gmy ;_'g 45

‘
Tat Artic Computing Lid, 396 Jameas l-il.*l"kll'l AvEnue, I

Hull, N. Humbarside, HUB 0JA
Paase supply

Cheque lor total amount enclosed
Mames

Address
Y(h
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to SOPPERY 1L~ R . [INVADERS

" -m“‘-—.ﬂ -

THE SILVERSOFT COLLECTION

Silversoft, Masters of the video canvas present the first of o timeless collection of Elecirik Artwork for the
connoisseur. Our skilled ortists have 1oiled over their electronic eosels 1o produce these moving mosterpieces - now
being exhibited throughout the goloxy. Complete defails of these classic programs may be found in our fully
illustrated cotalogue. * Your local softwore gollery con orronge o viewing - so beom down there and pick up on
original. Don't forget Silversoft still deliver direct 1o onywhere in the known universe (Post Office willing). It your locaol
{art) dealer is out of stock then please contoct us straight away

* A must tor serious collectors,

ALSC AVAILABLE FROM BRAMCHES OF W.H.SMITH, BOOTS, JOHN MENZIES & ALL GOOD COMPUTER STORES

Send to: SILVERSOFT Lid
LONDON HOUSE
271-273 KING ST
LONDON Wé
TEL: 01-748 4125

Please note: Due to expansion
we haove moved to larger
premises, we apologise in
advance for any inconvenience
to our customers.
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il IX SPECTRUM SOFTWARE IX81 SOFTWARE (16K ONLY) Response Coupon i

LI Tick box{es) as required i

] OrBITER £5.95 ] INvADERS £3.95 O |
i . | enclose o cheque/POfor .. .........

ll GCROUNDATTACK  £595 ] ASTEROIDS £3.95 [ 3 i

— me. . ...

I cveerrats WO £5.95 [0  AUEN DROPOUT £3.95 T I

f,\N Address _. |

SLIPPERY SID 4 £5.95 (] MUNCHER(ZX81) £4.95 O "

STARSHIP ENTERPRISE £5.95 48K ONLY(]  STARTREK £3.95 O PRI PR "

MUNCHER £5.95 O  zxcompiLer £5.95 B, reaobe oimsrakiom wl

-------—---__-----—-------------------_---J




For all home micro-users
who don’t live near one of the
larger city branches of Boots
or W. H. Smith, and who find
difficulty in purchasing the
very latest, best-selling
software — here is the
answer!

Software Express is the
new, mail-order arm of a £12
million group of companies.
We have just signed an
agreement with
Bug-Byte, Britain's
most successful software
house, to supply their
exciting products direct to
you, the user. New and
original games for the ZX81,
Spectrum, BBC Micro, & S
VIC 20 and Oric 1 can be ff
delivered to your door '

AT SHOP PRICES. That's
right, positively no extra
charges — we even pay the
postage both ways!

All you have to do is
make your selection from the

items listed on this page, E’z} ’:i : EYE%: L
ARE"

.‘I-.l r

PRICE £5

complete the easy reply ; %
coupon, and send it to our B e W
FREEPOST address (no
stamp required), enclosing
your cheque, postal order, or
credit card number for the
appropriate amount.
Alternatively, you may place
your order on our 24 hour
Ansaphone by phoning in
your Access/Barclaycard
number with your name,
address and details of your
order.

FOR THE ORIC 1

The cassettes of your
choice will be mailed to you
quickly and efficiently. No

« cheques will be cashed prior i : P A
Y to despatch of your order,

= and if for any reason you are PHICE Eg
ot satisfied with your

purchase, we will give youa  THER TITLES AVAILABLE FROM SOFTWARE EXPRESS..

4 I.'ll"-

“full refund just as quickly. RT 1
It's so simple! The best ﬁg:fhl THE VIC .20 mE FC I{E. ZX81... e Ey
L : ess—E7 VIC Asteroids—£7. VIC Panic—£7. - £10. Dictator— £9. Invaders - £4.
- quality software, promptly VIC Cosmiads-£7. Another VIC in the Wall-£7. ZXAS (Z80 Assembler) - £5.
and conveniently at no extra VIC Backgammon - £7. VIC Scramble -£7. Z}{I::H (Z80 Debugger) — £6.50.
" cost from Software Express. All programs are for the unexpanded VIC 20, ZXTHE (Z80 Toolkit) — £6.
I with the exception of Chess (16K) and {all programs are for the 16K - ZX81).
Try us and see for yourself — Backgammon (min. 3K expansion),

“we go out of our way
_especially for you.

All dealer enquiries to: Bug-Byte Software, 100 The Albany, Old Hall Street, Liverpool L3 9EP.



THE
g SOFTWARE
M= EXPRESS
=S EASY-REPLY
'COUPON

Please mail me the following
' Software Cassettes.
| (All prices include VAT and postag:

" PROGRAM PRICE INSERT
QUANTIT

nvADERS €5
| SPECTRES £8
ABPECT £9

THE CASTLE £8
{for ORIC)

THE CASTLE

{for SPECTRUM) £'8

SPACE
INVADERS £7.50
LAXY
WARS £7.50
1m-
[ﬁEFENCE £7.5ﬂ

= | MUSIC
N Ew qvht'!% LOESIZER
+ ALl
_ ) COMPOSER £9.50
E ¥ é'_ _—————

OTHER ITEMS

0HOIN 988 IHL U
FOR THE BBC MICAO

|

z =

L

|8

aN |

——,
;'_.ili ‘\ n

v

W

TOTAL ~
PRICE 53

[ enclose cheque/P.0, D

Or please charge my Access/Barclaycard Ne
SR ) (A B
| | | | | | i '

24 HOUR
ANSAPHONE FOR
CREDIT CARD ORDERS:

051-548 2020

Name:

N
5 b, i “}‘,ﬂ!

I

FOR THE BBC MICRO
OHOIN 998 IHL HOd
DHOIN 988 3HL HOd

=0 Address: KT

Mail to:

SOFTWARE EXPRESS
FREEPOST

(No Stamp Required)

Liverpool L33 3AB

SOFTWARE EXPRESS, FREEPOST (No Stamp Required), Liverpool 133 3AB = —
Software Express is a trading name of DAMS Office Equipment Limited, ' -

YC.5

- 1 = B T



Although the NewBrain is conceived as a total
system, the unexpanded Processor itself hasa great
deal to offer. It is available in two forms: Model AD,
shown below witha built-inlinedisplay,and Model A,
without the line display. Both models can operate
with a monitor or a television set

MEMORY

o 24K bytes of ROM;

o 32 bytes of RAM, at least 28K of which is available
to the user.

THE SCREEN DISPLAY

o 40 or 80 characters to the line - without affecting
the 28K bytes of RAM at your disposal;

8 24 or 30 lines to the screen;

o well-formed characters, with true descenders;

o afull European character set;

o normal or reverse video, high resolution graphics
on screen of controllable size, 256, 320, 512 or 640
horizontal resolution by 250 vertical lines;

o afacility to set up a “page” of up to 255 lines, with
the screen actingas a "window” to display it;

o abllity to maintain several such pages simultane-

ously, and to switch rapidly between them,;

o textmay be used on graphics screen aswell ason
parts of the video screen not used by graphics.

CHARACTER SET
o 512 characters, including the full ASCl set, all
European accented characters, Greekand graphics
symbols.

GRAPHICS

o 20 powerful graphics commands;

o all text characters usable on the graphics screen;
o variable-sized graphics screen, with the rest of the
screen available for text — for versatility and to save
memory.

‘CR/MIS A REGISTERED TRADE MARK OF DIGITAL RESEARCH INC

SOFTWARE

Enhanced ANSI BASIC; screen editor (32
commands); mathematics package (10 significant
figures); graphics commands.

o.a very friendly screen editor - a delight to useand
readily adapted to text processing;

o arithmetic to 10 significant figures;

o very controllable output formatting of numbers -
invaluable for accounting statistics, and scientific
applications;

o a powerful, much enhanced BASIC;

o a very flexible operating system, which allows any
data stream to be opened to any device.
INTERFACES

o twotape cassette portsbuilt into theprocessorunit;
o a built-in printer interface;

o abuilt-in communications interface (V24 /RS232);
o avideo monitor interface;

o a TV interface;

" o an expansion interface for NewBrain system

expansion modules.

KEYBOARD
o -standard typewriter pitch, action, layout and size,
with editing control and graphics keys.

You can get everything in the box on the




Ifyou understand thefactsandfigureson
theleftyou'llsoon realisethat NewBrain hasto
be one of the most powerful micros around.

However, if you find the box on the lefta
little hard to follow, don't worry.

We've got over 120 dealers nationwide
who've got all the answers at their fingertips.

Either way you'll discover that NewBrain
is the kind of micro that will stop the
competition gettinga look in.

At £269 it starts off with twice as much
memory as most of its competitors and can
expand to over thirty times that amount So
there’s no chance of being left behind in the
MICro race.

It comes with a very powerful language
(enhanced ANSI BASIC) and itll take CP/M;
so itll work on the same system as similar big
business micros, gvingyou thecapacitytouse
an almost limitless variety of tried and tested
software.

But most of all NewBrain is a machine
that can expand.

Its designed to take disks, printers and
memory expansion modules (upto2M bytes)
plus anything else you'd expecta professional
business micro to handle.

So, whether you understand the box
on the left or not, paya visit to someone in the
know on the right

Theyllanswer all your questionsand give
you a full demonstration.

NowS/Peain

Grundy Business Systems Ltd,, Grundy House,
Somerset Road, Teddington.

ALTRINCHAM

PHARMACY COMPUTER SYSTEMS
\D61-928 0087

BARNSTAPLE

LANDHEY -HEWLAND (0271 778583)
J & A CAMERAS (027] 75037

BEDFORD
MICROPOWER BUSINESS APPLICS
10234 HI5TH
BIRMINGHAM
CALESTO COMPUTERS LTD

021 632 GISE

LASKYS (BIRMINGHAN (071637 8300
MICRO-C [BERMINGHAM) 021,233 1105
TYPEWRITER CENTRES (021 £27 538%:

BESHOPS STORTFORD

GEM SYSTEMS LTD 0273524000
BOURNE
MECRO-CILINCDUNSHIRE)

077 B2 4568

BRIGHTOMN

LASHYS (BRIGHTON) (0273 725625
BRISTOL

ELECTROPRINT COMPUTERS

(272 292319

LASKYS (BRISTOL: (0272 20471
MECR0 C(BRISTOL) (0272 B50AC1
COLSTON COMPUTER CENTRELTD
W70

BROMLEY
LASHEYS (BROMLEY) (01468 T2

BUCKNELL
BORDER COMPUTING &
FROGRAMMING (05474 358

CAMBERLEY
ASYST SYSTEMS COMSULTANTS LTD
0276 DR3ET)

CAMBRIDGE

CAMBRIDGE COMPUTER STORE

0223 B5334)

G CCICAMBRIDGE: LTD (0223 35330

CANTERBURY

M DWRIGHT DATA SERVICESLTD
0227 69090

CANVEY ISLAND

MERCURY MICROSYSTEMS LTD
OPeh EIE3
CHALFONT 5T GILES

PRINTAATY LTD (02407 4308
CHATHAM

MEDWRY COMPUTERS (0634 S26080:

CHELTENHAM

COMPUTER SHACK LTD (5347 58245
CHESTER

LASKYS (CHESTER) (0244 317667

COLCHESTER
CAPRICORN COMPUTER CENTRE
(06 J3N0EE]

CORK
£ 05 COMPUTING LTD rdooe 235221

COVENTRY
COVENTRY MICROCENTRE
(0203 5B

DARLINGTON
DARLINGTON COMPUTER SHOP
325 L0078

DERBY
DONINGTON COMPUTERS
0332 20672

DUBLIN
THE ECLGROUR OF COS
£000L B0345T)

DUNFERMLINE
ANCREW THOMSON (0383 724541

EDGWARE

CITRDEL PRODUCTS LTD 101351 1848
EDINBURGH

JOHN MENZIES PLC 0031225 8555
LASHYS (EDINEURGH) (031558 2914)

ELSTREE
ELSTREE COMPUTER CENTRE
T0R-553 02

GILLINGHAM
MEDRY MICRD COMPUTERS LTD
0634 STETEL

GLASGOW

WICTOR MORRS [ALIDD VISLAL
(A1 27 B

LASKYS (GLASEOW) 1041 226 3349

DEALER NETWORK

GLOUCESTER

MILEQUER COMPUTERS (D452 4110000
GUILDFORD

M CDLTD (05835046830

HAMILTON
STRATHOLYDE MICRO CENTRE
03RRI

HARPEMDEN
CONSULTANTS N OFFICE POWER
WSEIT 65D

HASTINGS
THE COMPUTER CENTRE (BM%S) LTD
(DA 2390900

HEREFORD
HOMEYSETT COMPUTERS LTD
(D832 2T0a04)

HERTFORD

RMR COMPUTER SERVICES
0992 ShIAD

ISLE OF WIGHT

VECTS COMPUTER SERVICES
93 aE
KIDDERMINSTER
MICRD-MART 542 74747}

KINGSTON
LASKYS [KINGSTON) (07546 1271

LEEDS

MECRO-C (LEEDS) (0532 445600
MICROCELL DOMPUTER SYSTEMS
(053 GE136E!

LEICESTER

TILLEY COMPUTER SYSTEMS

(0533 553984)

MICRO-C (LEICESTER 10533 546224)

LIVERPOOL

LASRYS (UVERSOOL) 1051 236 208
LONDON

BEALCHAMP COMPUTER SYSTEMSLTD
31-584 B0l

LION MICRO COMPUTERS

0L-580 TI83

MECRD-C (LONDON N

01367 %275

THANSAM ¥ICROSYSTEMELTD

006406 52400

LASHYS (QUEENSNAY [01.225 6425)
LASHYS [TOTTENAM COURT ROAD)
01635 0845

ASKYS (DR ORD STREET

01493 4527

QFFICE INSTALLATIONS LTD

01,578 67T

TREND VIDEQ & HI-Fi LTD (01521 5145
WELBECK ViDED 101-486 3783)
LOUGHBORDUGH

DATA OIME SYSTEMS LTD (0509 37281
MICRO-C (LOUGHBORDUGH)

10509 37367

LUTON

LASKYS (LUTON) (0582 38300
MICROC (LUTON) (0582 4250751
MAIDENHEAD

KUMA COMPUTERS LTD (0628 717789
MAIDSTONE

LASHYS MAUDSTONE) 10627 6TEL6%)
MANCHESTER

N5 CCOMPUTER SHOPSLTD

(0E1-832 2065

MICRD.C (MANCHESTER)

COE1-B34 G441

LASHYS IMANCHESTERD (061832 628N
LOMAY LTDH0EL-832 BIET)
MIDDLESBROUGH

MECRO-TECHNIC COMPUTER SYSTEMS
(0542 22150072

MILTDN KEYNES

MILTON KEYNES COMPUTER CENTRE
(0903 - LEEATYY

MAILSEA

BYTE MICRD COMPUTING CENTRE
ferir . SLLER

MHEW MILTON

SKIPE COMPUTERS LIMITED
(25 6I0477)

NEWCASTLE -UPON-TYNE
MICROCCRE COMPUTERS
10632 BREETE)
MNEWMARKET

DTA BUASE [DS38-667 311

NOTTINGHAM

MICRD-C (ROTTINGHAM)
DG0E 412455

ASKYS [NOTTINGHAM) [D60F 4151507
PETERBORDUGH

LASKYS [PETERBOROUGH)
10733 335131

PLYMOUTH

DESKWESE LTD 10752 267000
PORTHCAWL

TCPL (65571 B1N4

POTTERS BAR
SOFTWARE AGENTS LIMITED
Va0 -S05EE)

FRESCOT

MICROSYS LTID o051 426 7270
PRESTON

LASKYS (PRESTON) (0772 S5264)

FEADING
LASHYS (READING) (07 3L Botite

RICHMOMND
TANTUS MICROSYSTEMS LTD
£01-340 7203

RUGEY

QEM COMPUTER SYSTEMS
(OTES T052248)
SANDERSTEAD

4 B INSTRUMENTS (01657 7546

SARISBURY GREEN
WENDMORE MAMAGERENT SERVLTD
(DB B7 B2

SHEFRIELD
T A EDUCATION LTD 00742 BIB530
LASAYS (SHEFFIELD) (0742 TR0ATY

SOUTHAMPTON

MICRO-C (SOUTHAMPT N
0M03-296 T8

GOCWIN ELECTRCAL LTD

0703 783322

ST HELIER

THE PROCESSOR CENTRE UERSEY)
534 77070

DCATASTREAM L ERSEY) LTD
0534715

ST PETER PORT .

THE PROCESSOR CENTRE (GUERNSEY,
(O481-28827)

STROUD
THE MODEL 50 1045 36 2900

SURBITON

COMPUTASCLVE (01-390 27790
TEDDINGTON

AM PROGRAMMERS LTD (01543 2268
STAG TERMINALS LTD 13430777}

TEMGNMOUTH

QUESTEL COMPUTERS (062 672288
THORNTOM HEATH

CROYDON COMPUTER CENTRE
(0685 12E

UXBRIDGE

B MICRD (D89S S7308)
WALTON ON THAMES
PMFS(98-22835)

KEY COMPLTER CENTRES LTD
eI AT

WAREHAM

GAMES & COMPUTERS (09295 51380
WARRINGTOM

KORTHERK COMPUTERSLID

0928 3500

WATFORD

. LASKYS (WATFORD (0921 47488

WELWYN

ANGELA ENTERPRISES 0428 12438
WENDOYER

TARACE LTD (0296 621265
WINDSOR

CASTLE COMPUTERS (95-528158

YORK
LASKYS (YO (Deald E41231

left from anyone in the box on the right.




SHELVE YOUR COMPUTER
STORAGE PROBLEMS . ..

MICRO-STAK

ol he unique and sturdy Micro-Stak has been designed by micro users to
house all your equipment ready for use, and also serve you as a work
desk/station for your 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.87ecm x
W.BGcm = D.53cm when closed.

® Handy slide out bottom shelf for easy removal of VDU/ monitar.
® Glide out keyhoard sheif,

@ Lift up writing/manual table on door.

® Adjustable height shelf for cassette player, disc drives, etc,

Available by mail-order. Send your order today, or contact us for more
information. Personal callers welcome.

PI’IEE: f?g.ﬁﬂ inc. VAT + £5 carriage '-___--__-_;;-':_---——————
Flat packed for easy assembly et

-
= Please supply one MICRO-STAK I . ..o oo cvvivisnesnas wood finish t

: nol T | | | 1

MICRO-STAK i care. | ”f?.l [.l”| [] I.J.I |. [T] {
I |

I |

my cheque for £84.50 is enclosed/debit my Access/Barclay Credit
[One of the ﬁm,r Hopwood group af =y LY NAME

10-12 OAK ST, HAZEL GROVE o
STOCKPORT, CHESHIRE SK7 4EJ
061-483 8271

Allow 21 days for delivery

Cormputers || -z~ =
forExport || VELNOR'S

Sinclair J Commodore
Spectrum [ ] | 64
. - £
S " ﬁ i THE MOST REALISTIC ADVENTURE YET
» The Black Wizard Velnor has gone into hiding in the
ORIC-1 s ; Commodore Goblin Labyrinth of Mt Elk. The reason is now plainly
700 clear, after centuries of searching he has finally discover-
Dragon 32 L ed the anclent tomb of Grako and is now about to realise
ﬂﬂ ¢ his ghastly ambition to become a true demon on earth!
e hmﬁ 400 Time is too short to mass an Army aganist Velnor. There
Jup“er Ace is only one hope for mankind. That one brave adventurer
- may be able to penetrate Velnor's defences, delealing his
Atari 800 guards, avioding the traps and surprising Velnor before
Commodore th; ngﬂamnrphnlm 1Is c;mpli}el. You are thlth ¢hnsert| PEHTIL
VIC-20 Epson . of ‘creatures as GUArds, e is also a master of HMUSIOR.

Warrior, or Priest, as a Warrior you are best sulted to
battle, but how will you cope with the fiendish spells of
Velnor ¥ As a Wizard your spells are devastating., but
beware, your magic s limited and armed combat Euesn‘t
come easy ! As a Priest i\;nu may protect yoursel! with the
devine row:rs and you have no fear of the undead, but

ﬁ HX-20 In this D & stye adventure you may be a Wizard,

hu_?'h wlidj’ou hi]"ldll:'“lhﬂ Ehastly Trrl;l'L'l:i T <
g B = € adventure w require ingenuity and careful plan-
Plus Printers, Disc Drives, Memory Expansion, Software | | - pisk, camiat iakes the form oL b & b sl scenarlie vhere
guun“w dlscuun'S uvu“uhle and stratergy is of the utmost importance.
No tax charge for equipment shipped abroad Only £6-50 inc. p+p
Write for our price Ig: _1:; :gllﬂuzuzr?hmnswer phone Cheques or P. O. to:
Gp'ﬂSET ltd, 30 Bﬂwﬂrd Rﬂﬂd. NEPTUNE COMPUTING (Dept. YCI)
Littlehampton, West Sussex, 98, Howe Street,

Gateshead, Tyne & Wear NES 3PP

England. Telex. 8954018 Acurat G
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IF YOU ENTERED the programs last month,
then you may have been perturbed by the
speed of them: how can we slow them down?

The most common method is using a delay
subroutine like the one in figure 1.

This is a delay loop. It works by introducing
a delay of around 0.5 seconds each time it is
called. Unfortunately, it resets the X and Y
registers to 0, which in a program where X
and Y are used extensively is not a good idea.
To get around this we grab two free memory
bytes and use them as variables. This makes
the program a bit harder to understand, burt
now X and Y are not changed within the
subroutine.

Any two free memory bytes will do. [ used
$FE and $FF — 254 and 255 — in the example
in figure 2 as they are not used on the Vic-20,
bur any two will do.

We still have the same overall effect, but X
and Y remain unchanged. Unfortunately we
had 10 use the accumulator, bur this is
excusable as 90 percent of all machine-code
subroutines use it and so it is unwise to store
anything of importance in there for too long a
time. So we have a delay loop. Let us add it to
our sound program of last month. See figure 3.

Line 100 in last month’s loader would now
read:

100 DATA AS,00,8D,0E,90, A2,FF,AD,00.CA,
BE,0A,90,8C,08,90,20,42,1A

102 DATA C8,D0,F3,60,A9,00,85,FE, 85, FF ES,
FF,D0,FC,E6,FE,DQ,F8,80

An important point to note is that the
branch instruction in the sound section has
changed from last month so as to obrain a
better effect. As we have added a JSR
instruction into our loop, we have added three
extra bytes of code, so the branch has altered
correspondingly. To run it, type in SYS 6700
and you will experience some weird effects.

This is what we call reading the memory
and not remembering the post-code. So far
three types of command have been used: first,
commands which do not have an operand, for
example INY and DEX. Second, branch
instructions which precede a displacement
rather than an actual memory address. Third,
Jump commands — JSK — which precede a
memory location. Fourth, commands which
access the contents of a specified address.

This is just the tip of the iceberg; there are
seven different ways of addressing memory:
immediate, absolute, zero page, relative,
indirect, indirect pre-indexed with X, and
implied-implied addressing.

In immediate addressing the actual value of
the operand is manipulated. The immediate
addressing is expressed by putting a hash sign
in front of the operand. Thus,

LDA #5
means load the accumulator with 5, or in Basic
A=5 With absolute addressing we Load
from, Add to or Store into an address which is
stored in two bytes immediately afier the op-
code. So

LDA 2048
means load the accumulator with the value
stored in byte 2048, or, in Basic, A=Peek
(2048),

Zero-page is absolute addressing except that
all the locations are in zero-page — bytes 0 to
255 — inclusive. As one byte can hold values
of 0 to 255, the zero-page addressing requires
two bytes, op-code and address. In this case,

Darryl Mattocks
continues his
guide to 6502
machine

code.

A':-:",:' _:

ACHINE.

LODE

MADE EASY

LDA 38
means load the accumulator with the value
stored in byte 0038. The Basic equivalent is
simply
A =PEEK(3*16+8)

Relative addressing is the type of addressing
used in branch statements, that is, a
displacement which is added to or subtracted
from the program counter.

BEQ 3A
means if the zero flag is set — Z=1 — in the
status register then skip 3A bytes of memory.
There is no direct equivalent to this in Basic,
but if we imagined that * symbolished the
current line of code being executed, then
10 REM
20 X =X-1
30 IF X=0 THEN * =*-10:REM GOTO 20

With the indirect post-indexed with Y
addressing rechnique, the contents of the byte
specified in the operand and the following
byte are converted into an address. The
contents of Y are then added to this address
and it is then this address that is manipulated.
The indirect with Y is symbolised by brackets
around the Operand and then 2", Y" outside
the bracket to indicate that it is post- and not
pre-indexed; for example:

LDA (32),Y

If Y is equal to 12 decimal, byte 32 is equal
to 41 decimal and byte 33 is equal to 22
decimal.

Then the accumulator would be loaded with
the contents of byte 5685 — where

5685 = 12 + 41 + 22" 256
In Basic this would appear as
A= PEEK (PEEK({32) + 256" PEEK(33) + Y)

Indirect — pre-indexed with X addressing is
similar to the previous case except now we add
the contents of the X register to the operand
and then take this new operand as the address
of the first byte of the final address acquired.
The symbolism for this type of addressing is
again the brackets around the Operand but
now we put a X inside the brackets:

LDA (32, X)
If X=4, byte 36=201 and byte 37=21 then
the accumulator would be loaded with the
contents of byte 5577, where
B577=201+21"256

In Basic this would look something like

A= PEEK(PEEK(32 + x) + 256" PEEK(32 + x))

Implied-implied addressing requires no
operand and often has very little to do with the
memory at all. The op-codes in this category
are mainly for changing the data in the
registers. Thus INY means increment the Y
register:

¥Y=Y+1

If one byte can contain 256 different values,
then how can a computer access a memory of
65,536 — 64K — bytes? The answer is to use
two bytes to represent each address.

So using two bytes for every address, we can
have a total of 256 multiplied by 256 — 64K —
different addresses. It is no coincidence, then,
that if you add up the total amount of RAM
memory and ROM memory you get 64K.
Some computers such as the CBM-64 use
what is known as a virtual memory system
whereby the computer splits the memory up
into lots of 16K blocks and then pretends to
only have 16K at a time.

(eontinued on next page)
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fcontinued from previous page)

An address is made up of two bytes: Hi-byte
— or page number, where one page is 256
bytes and 256 pages is 64K — and another
byte to represent one particular byte out of the
256 in one page, the Lo-byte.

Life is made simpler if hexadecimal is used
throughout, as by definition in a hex number
such as 1234. The page number is 12 leaving
the 34 as the Lo-byte or byte number. The
best way to convert a decimal number into a
machine-code address — if the computer is at
hand — is to go through the following
sequence. For example, 10845 decimal is
equal to.

PRINT INT(10845/4096) =2 =2

PRINT (10845-2*4096) =2653

PRINT INT(2653/256) =10 =A

PRINT (2663-10°2586) =83

PRINT INT(93/18) =5 =5

PRINT (93-5%16) =13 =D =2A5D hex

The convention for storing addresses in
machine code is that they should always be in
a Lo-byte, Hi-byte order. So 10845 would be
stored as 5D,2A and not as 2A,5D.

A program with all two-byte addresses will
be slower to run than one containing only one-
byte addresses, but having only one byte to
represent an address means a maximum 255 —
one page — of memory. To speed things up,
we take the first 256 bytes of memory — 0000
00FF — and call them the zero-page — due to
the page number being equal to zero.

A lot of both business and games programs
use machine code to move through memory
one byte at a time. Word processors have a
cursor rushing through sheets of text and

Figure 1 Figure 3.

JPCODE MHEMOMIC BRSIC EQUIVALENT EMORY  OPCODE MMEMONIC 5RSIC

A2 02 LE] 18 =@ Lo = = =

R 2 Lv = 22 v s RS 22 LA aF 18 A=13

c8 Ky 32 eyl L1R2E BD BE %@  STA 302E 20 POKE 35TE.A

@ FD BHE FD 4@ IF YO 2% THEM 30 1R31 B2 FF LD oFF 30 Wepus

3] 1hx R Heiiel 1A% R LDV 8 42 Yo

D Fé BE FB 62 IF HC» 236 THEN 22 1A3S = DEX 58 Mak-1

€2 RTS 78 RETURM 1A36 SE @R 92 STH S00R 62 POWE 38874.X
1838 BC BB 52 §TY 5208 TR POME 3EB7S.X
1RGE 2842 IR JSR IRd2 89 DOSUR 120
1R3F [=-] INY 50 Yuvel

Figure 2 ; 1R4R 0@ F3 BNE IA34 109 IF YOOZIETHEN S0

OFERAND  MHEMONIC  BASIC EGUIVALENT 1A42 ] RTE 118 EMD

Be o LoA we 2 A=g 1R43 R9 02 LDA 120 FEN

85 FE §TA FE 20 POKEZS4. R 14 5 FE &TA FE 132 REN

25 FF 8TR FF 30 POKEZSS.A 1R47 2 FF iTR FF 130 REM

EE FF IMC FF 49 POVEZSS. PEEN (25513 1S5 EE FF InC F= 158 ReM

D8 FC BNE FC 52 IFPEEX(ZSS)O@THEMSD  1AME D8 FC BHE 1745 158 REM

EE FE IKC FE £D POKEZSA, (PEEK(2%43+13 1A4D E& FE InC FE 170 REN

Dé Fi BHE FS 78 PEEX(2S4)STRTHENGD LA4F Lo Fs BHE 1A47 138 REN

] RTS 82 RETURN 1A51 &0 RTE 130 REN

Space Invader games have a running total of

the number of bullets on the screen at a time.
To do this in Basic, we would have something
to the tune of
FORA=0TON : POKEA, X : NEXT

Notice the use of A as an address which
varies. This is an indirect Poke; load X into
the byte whose address is stored in the variable
A; 1o convert this into machine code it would
be best then to use an indirect command pre-
or post-indexed with either X or Y respectively.

Try moving a character across and down the
screen on a Vic. The screen is larger than 256
bytes so we are going to have to use a Lo-byte
Hi-byte system and increment it as we move
our * across. But first, advanced adding up
should be considered.

When adding up in two bytes we can still
use the ADC — Add with carry — command
which can be thought of as

ADC : A=A+ (data) + (carry)

Add the data represented in the ADC
command to the contents of the accumulator
and then add the contents of the carry flag —
either 0 or 1.

To add in two bytes we add the Lo-bytes,
store them and then add the Hi-bytes. Simple?
Not quite. We need some way of telling
whether the total of the two Lo-bytes came to
more than 255 so that we can either add an
extra 255 in the form of incrementing the Hi-
byte total or not as the case may be, Enter the
carry flag. The adding of the carry flag, which
at first seemed to be a nuisance now makes
sense in that in a two-byte addition, if the sum
of Lo-bytes is greater than 255 this is
automatically taken care of in the Hi-byte
stage thanks to the ADC command adding the
carry flag for us. A flowchart can now be

translated into machine code.

Figure 4. The flowchart-on the left is coded up on the right.

JETORY  OPCODE  MEMONIC  3ASIC EQUIVALENT
Set Lo and Hi -
taze a8 8@ lev #6910 Ym@:REWES set 1o and hi
a2e a9 le ids #8le 28 Ae30
- 1230 85 fd  sta$fd 39 POKEZSI.A
1432 49 02 lda #580  42 Ped
3¢ B3 fc  sta $fc 59 POKEZS2.A
Store space at Lo, Hi e T L4 {812,y 78 POKE(PEERCESE)S2SBNPERK (259) 401
b Edad a
P : a3 18 cle "" 8 CASGIREN LD HI = LO WI + ge@1
fa30 a5 fe lde $fc 90 AwPEEK(2%2)
Y 123 690! adc #881 100 AA+14CA’ IFAR)ZSSTHENASA-256:CAs]
143 85 fc  sta $fc 110 POKEZS2.A
‘ 1ad! a8 g lda $fd 120 RWPEEK(283)
ot R Tl o i e
1445 ’
Lo,Hi= Lo,Hi+ 0001 1867 a9 24 lda es2a (50 AedZ
1449 91 fc  ata <8Fc).wi60 POKE(PEEX(252)+256RPEEX(253)4Y) .4
lade 20 33 1o Jar #1233 170 OOSUBZIQ:REMISY call dealay look
v e a5 fd \da $fd 180 MePEEK(232)REM Hl = 8 7
1452 cI @8 cob 9908 198 Zep! IFAEGTHENZs)
1452  dB e2  bne $1436 200 IFZCOITHENGR
Store a ¥ in Lo,Hi ig ﬁu mml g:ﬁm-m looP
; a
= P 1487 0% fe sta Sfe 230 POKEZS4.A
1459 B8 ff  sta SfF 240 POKEZSS.A
Y taf @6 Ff  inc $Ff 280 POKE2SS,PEEK(258)s!
1a%  d0 fc  boe $la%o 260 IFPEEK(235)<I2S6THENZSO
148 6 fe inc $fe 270 POKE2S4,PEEK(284)+1
1a61 9@ 6 bne $1a%9 280 IFPEEX(2%4)CO296THEN24R
Call a delay loop et AT e el
i Line 188 {n the loader Prodran for this uould be
109 DATA R2.20.A9, 1E, 6%, FD, RS, 22,65, FC, A9, 20,91 FC, 18, AS. FC, 69, 01,89
lﬂ m FE:H;FII:E!;I!;ﬂ:m;ﬂﬂ:iﬂ;!lam;ﬂaﬁﬁ;ilaﬂamaH-ﬂ-ﬂ-
194 DATA E@.RA9.89.8%,FE.B%.FF.ES.FF.D@.FC.EE.FE.DQ.F5. 62
] Hi= 87 = Return to Basic
No Yes
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Linsac’'s ZX Companion series has received excellent press

N reviews:
ON

5.95 “Far and away the best” — Your Computer
E__-"

Thoughtfully written, detailed and illustrated with
meaningful programs ... outstandingly useful” — EZUG

“The Spectrum Games Companion’ is the latest addition
to the series and is aimed at the games player and
programmer alike. Twenty-one games designed specifically
for the ZX Spectrum are included, with clear instructions on
entry and play. Each program is explained fully with
complete details on how it is designed and written,
Introductory chapters show how to set up and use the
Spectrum and how to create your own games. Later
sections cover number games, word games, board games,
simulation games, dice games, card games and grid games.
If you want to enjoy your ZX Spectrum and learn its secrets
at the same time then this is the book for youl

Bob Maunder is co-author of “The ZX80 Companion’ and author of
‘The ZX81 Companion’, He is a Senior Lecturar in Computer
Science at Teesside Polytechnic, holds an MSe degree in Computer
Science, and is a Member of the British Computer Society.

The Spectrum Games Companion is available from good
book shops, or send £5.95 to:

LINSAC, (vc) 68 Barker Road, Middlesbrough,
Cleveland TS5 bES

Postage is free within the U.K. — add £1 for Europe or £2.50
outside Europe,

ISBN 0 907211 02 X

HAVE YOU GOT A BBC MICRO?
THEN YOU NEED:

75 A

THE NEWSLETTER OF THE INDEPENDENT NATIONAL BBC MICROCUMPUTER USERS GROUP

IN RECENT MAGAZINES:

Artelems Teletext Graphics, User Definable Charscters, U'ser Definable Keys, Sounds, * FX, Telesofiware, Line Siruciure and Merging, Epson Screen Dump, Pixel Power, Moving Things,
Manual Review, What Printer?, Selkoaha Dump, Machine Code, How Ta Get Maore Colours Out Of Your BBC Micre, Circles Galore, Conversiona for RGB loputs, How To Use Joviticks, Instant
G&phiu, Software Protection, Siring, Siring Siring, What Menitor? Speedi n% Up Your Programs, Computer Conversions, stionnaire Results, Formaiting, Assembler Programming On The
BB Micro, Errors? Focus On Adventure, Diskapot, Computer Progromme Review, ADC Comer, The Most Out OF Sound; and lots, lots more . . . .

Programs Labyrinth (Game) Pontoon [Gamel, Artillery (Game], 1ife {Misc ), Calendar {Misc.}, Prism (Educ.}, Spiral Patierns (Graphics), Bazooks (Game), &-In-A-Bow (Game), Morigage
Misc. ), ﬂ_lfe—pn{ same), | ebetext Termanal (Ukility), Wordprocesaor { Basiness ), Mizer (Graphica), P-hnt m? (Gm 1)y, Disa Ldlity), Maths Race {Educ_}. Purzle Frurlm
iﬂl.fnt , TV Tent Signal Generstor (Utility), Alphabet Tester (Educ.), Repeal (Game), Memory Analyser (Utlity), Wallball (Gamae), Dating (Misc.), What's The Time? {Educ.), Grand Prix
Game), Nine Dice (Game), Memory Dump (Util.) and lot, lots more

Regular Features: Bookreview, Letters, Hardapot, Softreview (we review o frair § programs per magazine from all sources), Oddepot (a different graphical program every moath), Mecting
Place (where we lint local uur&wm}. Contacu (spand over | page of names and sddresses of who want to get in touch with other users in their -mih(:ms titions, Printereview (we have
looked u1 the Seikosha and Amber 2400 snd gve full details on how 1o use them with sereen dump programa), Seasons (8 sessons] propram every month), Queryspot, inl Offers (special offers and
exclusive club discounis), Assembler Programming On The BRC Micro, Software Protection and lots, lots mare ., . . . .

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

Please wupply me with: A sample copy of LASERBL'G = [].00
A 12 Month subscription to LASERRUG @& 112,00 for 12 laanes of the magazine
A & Mok |l..|'rr||;nraum o LASERRLNG @ (AN for & 1asees of 1he TR FLINE

An oversess subscripison o [ASHRELUG o (1400 (Surfece Mail - write for deisils ool war il
oo« LASERBUG Duit Cover(s) & [1.25 each LASERBUG Cansetie Lens) (Ploase state type(a)) & [3.00 each
1 enchme 5 chegue 10 for [ madde payshic 1o LASERMLU'G
NAME.... : : venones ADDRESS

Please send the completed form o LASERBUG Dept. ¥, 10 Dawley Ride. Colabrook, Slough, Berks., 513 0QH.
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YOUR
COMPUTER
KNOWS
WHEN
II'SONA

ZYGON
SIAND

stand to suit most home

shelf slides away for full

not in use. Mobility is
guaranteed by sturdy

provided avoid
“spaghetti junction™
tangles.

Every computer needs a

ZX81
SPECTRUM

NASCOM, VIC, PET,
BBC, APPLE, TRSS0,
IBM, CRAY, ETC
(Please state)

At last! Genuine phonetic synthesis at a sensible
price. Gives your computer an unl/imited vocabulary
(nothing more to buy!). Self contained speaker/

amplifier, Sinclair connector etc, PLUS Expansion
socket for BIG EARS AND Monitor socket for Music
Board. Full instructions, technical notes and
programme examples supplied with this outstanding

educational unit. 9
OR COMPLETE DY KITES
DEALER ENQUIRIES WELCOME

As seen on BBC TV “Computer Programme"

*BIG EARS * %«

SPEECH ' :
INPUT ®
FOR ANY

COMPUTER

Z
%
2

Hugely successiul Speech Recognition Sysiem.
complete with microphone, software and full instructions.

BUILT TESTED & GUARANTEED ONLY £4 9
PLEASE STATE COMPUTER: UK101, SPECTAUM, ATOM, NASCOM2,
Vic 20, Micron, 2X80/81, PET, TRS80, MZBOK, APPLE II, BBC MICRO

NEW: FAST MACHINE CODE FOR ZXB1/SPECTRUM £7.40

Zygon. The new, purpose built

computers, including BBC,

Spectrum, Vic, Dragon,

Acorn, Commodore,
Genie, Ace, Lynx.

: g Zygon. Packs
“ jmaxlmum units into
minimum area. The lower

keyboard protection when

ZX81/SPECTRUM

MUSIC SYNTHESISER (STEREO)
+ 16 LINE CONTROL PORT

1y
Play 3-pant music, sound effects, h

drums elec. Full control of attack, decay n
and irequency. input/Output lineg provide
control and  monitor facility for Home Security, Robot Control,
Model Railway etc. etc. Works with or without 16K RAM

Add keyboard 10 make a live performance polyphonic synthesiser
Full instructions/solftwara included

amazina vaLie atony £19 .50 )

Extra 23 way connactors at £2.60
£25.50 (BUILT)

castors, and cable ties

FREE 4 way ministure
plug, worth £10
when you purchass your

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

Includes demonstration tunes. Recommended £7.40

Tygon stand befors May 31st.

‘ Priced at
just £59

plus VAT,
send for full
details now.

Products
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To: Zygon Products, 9 Sheredes Drive, Broxbourne, Herts EN11 8LH

Tel: 2 466258
NI o e R e e s e e R .

134 YOUR COMPUTER, MAY 18983

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

KIT £15
BUILT £20

Zygon

I.C. £18

SPECIAL OFFER
SPEECH OUTPUT CHIP SX-01
Phoneme Speech Processor

DATA £0.60

Please add VAT at 15%: to all prices.
Barclay/Access orders accepled by telephone

All enguiries
S.AE. please

WII—I_tAM 44 Bedtord Gardens, VISA
STUAF{T Kensington, London WE 7TEH &

SYSTENMS Ltd Te: 01-221 1131 (Sorry — no callers)



If you find that setting the
parameters of a machine-
code routine is a bit of a
drag, Stewart Nicholls’
program could give you
the best of both
worlds.

DO YOU GET tired of having to set parameters

of a machine-code routine by Poking
numerous addresses with the necessary values?
If you do, the following machine-code routine
is the answer: it makes Poking completely
unnecessary.

The problem is avoided by setting up the
values using Basic variables and then
searching the variables area to find their value
and storing them in the spare bytes of the
printer buffer.

To demonstrate the technique, I have
attached the search program 1o a routine
which prints a message anywhere on the
screen using characters of any height or width,
in any ink colour.

The x and y variables are used for the start
of the message; since these are the co-ordinates

#

i

of the top-left corner of the first character of
the message the usual Spectrum plot positions
apply. That is, 0,0 is the bottom lefi-hand

corner of the screen. For the height of the |

characters, h is used. Normal height is 1, 22
will be full screen. Width of characters is w.
Normal width is 1, 32 is full screen for one
character.

The string containing the message to be
printed will be a$. The only limitations on the
message are that it can only contain characters
from code 32 — space — to code 127 —
copyright — and that the number of characters
multiplied by width of character should not
exceed 32 with the Plot position at the lefi-
hand edge of screen. If this is exceeded the
program will not crash but the message will
wrap round the screen overprinting as it goes.

3 SPECTRUM

The program is fully mug-trapped and any
wrong parameter of x and y will be corrected
before plotting the string. The machine code
to find the variables x, y, h, w and a$ is shown
in listing 1.

If you read through Chapter 24 of the
Sinclair Manual you will see that there are six
types of variable, namely: a number whose
name is one letter — type (i); a number whose
name is two or more letters — type (ii); an
array of numbers — type (iil); For-Next loop
control — type (iv); string variable — type (v);
an array of characters — type (vi).

Each of these variables is unigquely identified
by its first byte.

Variable type | = 96d + (letter code - 96d)
Variable type ii = 160d + (first letter code - 96d)

feantinued on page 137
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TEACH YOUR
DRAGON
TO ROAR!

A fresh and highly creative
collection of ready made
programs designed specifi-
cally for the Dragon 32
micro. Created by the
sharpest minds in micro
software today, this book
will teach you how to max-
imise the entire range of
yvour Dragon's impressive
capabilities. Using easy-to-
follow program listings,
this book turns your Dragon
32 into a complete arcade of
fast action space and adventure games. All your favourites are there including: Dragon Invaders, Lunar Lander
and Astral Storm, plus there's an entire collection of fresh and exciting new games!

Each program fully extends the excellent colour resolution of the Dragon to its maximum and the action is
faster than you ever thought possible.

Your overall knowledge of computer operation will be expanded too. Each program features an in-depth
explanation of how and why it runs and illustrations of screen displays back up the text to ensure you understand
exactly what will be achieved.

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

Orders to: 131 Trafalgar Road, Correspondence ta: Glebe Cottage Trade enguiries
= MELBOURNE HOUSE PUBLISHERS  Orders to: 191 Trafalgar K Correspandencat: Glebe C Trad ong -
B - pleascsend me your free catalogue, 8 sl i, leighton Buzzacd, BEDS LUT 7NA [ |
B Pleasesend me: ZX81 Casselles =5
| Books Machine Language Made Simple 16K SPECTRUM 48K SPECTRUM i)
[ ] SPEGTRUM E"-:'rllh“ X80 & ZXa £8.85 Over The Specirum Na. 1 £5a5 Penetralor EG.95 ]
! Understanding Your Spectrum £E7.05 Mot Only 30 Programs £4.85 Owver The Specirum No. 2 E5.05 The Holibit L14 “{'
B = sSpectrum Machine Language Understanding Your e Over The Spectrum No. 3 £5.85 Terror Daktil4D ceos W
| ] for The Absolute Beginner EG.95 .E':KEI mJM, - £8.85 Programs [rom Spectrum STANDARD VIC 20 "
™ ] Over the Spectrum £6.95 E;:m‘r;:‘”'?:'-'””:I"”Hi"‘“' ST Machine Language Book £5.95 VIC Innovative Casselte 1 £595 W
! The Cor ete Spectrum ROM o e e hispes e
™ '.';i.;.'l.ﬁ-::tl':'l:h!:'." pectrus ROM £8.95 Basic Course casseties 250 DRAGON32 VIC Innovative Casselle 2 LEI.HEI =
B Specirum Hardware Manual £5.95 Complete Sinclair ZX81 ROM Enter The Dragon VIC Innovative Cassetle 3 o |
y Disassembly Part A& B £9.95 Super Casselie A £5.95 VIC Games 1';-!1:1& £5.95
B DRAGON Ins and Outs of the ZX81 £5.95 Enter The Drégon The Wizard & The Princess £5.95 W
[ ] Entar the Dragon ES.95 VIC 20 Super Cassetie B £5.85 Allprices include VAT where up,‘..‘-]:l..nlh:.l' ]
| | VIC Innovative Computing L6895 L -]
= All Melbourne House cassette software is unconditionally guaranteed against malfunction m Please ndd 80p for postand pack E _.g:.{'!_ =
B Accessordors can be telephoned through on our 24-hour ansafone (01) 8587387, TOTAL & L]
| ; ]
B ienclose my cheque/money order for £ 2
| e i [ |
= Please debit my Access cand No. Expiry date Signalture ™
B MName P e e e - e B
. it RS e e i 2 T e e YCS

- _— —— =

- MELBOURNE HOUSE PUBLISHERS

f
=
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{continued from page 135)

Variable type iii = 128d + (letter code - 96d)
Variable type iv = 224d + (letter code - 96d)
Variable type v = 64d + (letter code - 96d)

Variable type vi = 192d + (letter code - 96d)
The variables we will be searching for will be
types (i) and (v).

If we take, for example, the variable x which
has a character code of 120, then using the
formula (i) given, its unique first byte is 120."
So in order to find variable x we must search
through the variables for this unique code,
which will then point to the start of the x
variable information. This is not just a simple
case of running through the variables one byte
at a time using a CPIR instruction, as this may
find the code 120 held in a string or an array of
characters. So we must find the start of each
variable, check if it is the one we want, and if
not, then jump to the start of the next variable.
This means that we must identify the type of
variable found before we know how far to
jump to the next one. This is not as difficult a
task as it might first appear because of the way
in which the Spectrum stores the variable
parameters.

With three of the variables, namely array of
numbers, array of characters and strings, the
length of the variable is held in the two bytes
following the unique code byte. What is more
helpful, bit 5 of the unique code is zero and
the remaining three variables have bit 5 set at
one

The length of the three remaining variables
can be calculated by this method:

Type li} length = 6 bytes including unique code.
Type (i) length = number of letters of variabie
+ 5 bytes

Type (iv) length = 139 bytes including unigue

code.
We now have the information to enable us to
jump over each type of variable, and the
checks must be made in the following order:
first, check if code is 120; if yes then return
from routine; check bit 5 and if zero jump by

value in next two bytes + 1: GOTO 1
Check bit 6 and if zero check following bytes
for
BIT? =1

that is the last character of the variable, then
jump six bytes and Goto 1. Check bit 7 and if
zero then jump 6 bytes and Goto 1. Now it
must be a For/Next loop so jump 19 bytes and
Goto 1.

The mnemonics of the machine-code
program to do this are shown in the Find
subroutine. This uses address 23728 to hold
the unique code of the variable for which we
are searching. The HL register holds the
address being checked, and the accumulator is
loaded with the unique code from address
23728.

The subroutine only takes 46 bytes to check,
Jump and locate the start address of any
variable,

Now that we have found the start address of
our variable x we must find its value. You will
see that the value for whole numbers is held in
the third and fourth bytes following the
unique code. In our case we are only interested
in numbers from 0 to 255 for x. So we can
ignore the high byte and store the low byte,
that is the third byte. This applies to all our
variables x, y, h and w.

With this in mind a subroutine, Setup, can

be assembled to move along three bytes from
the address held in HL. and then store the
value held in this address in the printer buffer
area of memory. So we now have the means of
finding and storing values of x, y, h and w in
addresses 23296/7/8 and 9.

We can now move to the slightly more
complicated string parameters. In our case we

need to find a$, unique code 65. The same |

Find routine can be used to find the start of
the variable. Once found we then move to the
next two bytes to find the LEN of the string as
follows:

INC HL

LD E,(HL}

INC HL

LD D,{HL)
This will put the length of the string into the
DE register, and, as we can safely limit the
length of the string to 255 characters we only
need to store the number in low byte:

LD (23300),DE

The number in address 23301 will be

overwritten with the first character in the

string:

PUSH DE Get number of characters into
BC

POP BC

INC HL Set Hl at start of characters

LD DE, 23301

LDIR Transfer information

The above will transfer the string characters
from the variables to the printer buffer
starting at address 23301.

With this routine we now have x, y, h, w,
length of string, and characters in string stored
consecutively in the printer buffer, and can go
straight into the routine to plot the string
based on these parameters.

The plot routine finds the start of the cight
bytes for each character in the character set

and, for each byte, a Rotate Left instruction is |

carried out either plotting or unplotting

depending whether Carry is set or not. Again

use is made of the two unused bytes in the

Systems Variables 23728/9 to hold and updarte

the x,y plot positions for each character.

If the y plot position goes below zero, then it
is reset to 175 to give a wrap around effect and
likewise if the x position goes above 255 it is
reset to zero. So now we have a machine-code
program that can be called from Basic with no
Pokes in sight — for example:

0 LETx =0 :LETy = 100:LETh =8
LET w = 4 : LET a% = “Finished” : INK 6 :
RANDOMISE USR 32393

This saves 13 Pokes including LEN a$.

Listing 1 shows the Basic program to set up

the machine code above RAMtop. On a 16K

Spectrum this is immediately before the user-

defined graphics and occupies 255 bytes. Once

the machine-code is entered the Basic can be

Newed and the code saved in the usual way.

There are a couple of points to watch with
this program. First, ensure that all the
variables are defined before a call is made 1o
the routine as failure to find a variable will
crash the program. Second, Do not use x, v, h,
or w as a control variable for a For-Next loop
because the Spectrum will then delete the
simple variable and use the For-Next loop to
hold further values of x, v, h and w. This can
be demonstrated by the simple Basic program:

10 FORa = 1TO 10
20 PRINT a ;

30 NEXT a

40 LETa = 3

50 NEXT a
This program will produce a continuous loop
resetting a to 3 and jumping back into the For-
Next loop showing that the variable — a — in
line 40 is part of the For-Next loop control
variable. If this was not the case the Spectrum

would give an error report:
1 NEXT without FOR, 50:1

You can have a small Basic subroutine to
work out the width of characters and the start
plot position to give information printed
centrally on any line; such a program is given
in listing 2 with sample printout.

We can now also tackle a machine-code
program to print out all the variables used
after a program has been Run. Note that this
may not be all the variables in the listing as
when a program is Run certain subroutines
may not have been called and so variables held
in those routines will not have been placed
into the variables area.

This program — listing 3 — could be of use
in debugging Basic programs. Listing 3 is in
the form of a machinecode dump which
should be held in Darta statements as listing 1,
and Poked into a memory position of your
choice. There are no Jump or Call commands
to within the program. I find it handy to have
two versions of the program one stored above
RAMriop and another in a line 1 Rem
statement containing 311 zeros and called
using

RANDOMISE USR 23760

The machine-code is then held in the Basic
area of RAM and can be Merged with any
program — as long as the program does not
have a line 1, which will be overwritten. One
point to note when Saving the Basic Rem
statement on tape is to use Clear to erase all
variables used in the machine-code loader,
otherwise these will be saved and Merged
along with the Rem statement. This is good
practice on any program which does not
require the variables 1o be saved.

Listing 4 is a demonstration program setting
up variables, and shows a screen copy of the
machine-code output which lists these
variables under their variable types. Notice
how the Spectrum converts all variables to
lower case and also thar variables a, h, 1, o, w,
x and z have been listed under the For-Next
loop only and not under number.

Listing 5 shows the machine-code
mnemonics for assembly into a Rem
statement, for anyone who wishes to check
through the program to see how it works. The
first section from address 5CDO to 5CES5 sets
up the Border, Paper and Ink colours; from
5CE6 to 5D46 prints the heading. The
remainder of the program checks the variables
one by one finding the type of variable,
locating the next Print position in that
variables column, updating the Print position
and printing the variable.

The section from 5D94 to 5DBE is interest-
ing in that it checks for a column reaching the
bottom of the screen and if it does then waits
for a key press before scrolling 21 lines,’
leaving the heading on the screen and printing
the next variable in position. A return to Basic
is only made when all the variables have been
listed.

fcontinued on page 140)
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HOME & BUSINESS TECHNOLOGY

Probably the widest selection of software available by mail order.

All the top manufacturers including Acorn Soft, 1JK (Sinclair), Superior Software, Bug Byte, Program Power, Hessel, Procyon.
HERE IS A SELECTION : ae . . Y
| |BBC models A & B in stock:

DSK DRIVES FOR BBC
BBC 100K Single drive (Requires discs (2)) 265.00
TORCH Z80 B00OK Dhsc pack includes Z80 proc's
= 64K (b) £97.00
BBC/LVL 200K Twin Drive (a) 397.00
TEAC 200K Single Drive (a) 304,75
TEAC 400K Twin Drive(a) 569.15
TEAC $00K Single Drive (b) 396.75
_Send SAE for full . TEAC 800K Twin Drive(b) T11.85
Connecting cable for TEAC drives 17.25
HARDWARE EXPANSION ————— {a)SCOTCH Single sided discs Boxof 10 28.75
Sound plck-off module (simpleto fit) » l_{_h'l-ﬁ(ﬂ_TfH Dou_bl.r_?rl._i'r_rd_d_l::c_!_ﬂunuf ](_J 29 = 39!-{] ;
Amplifier and loudspeaker suitable for above = -BBC UPCRADES
l-‘S!‘t e Full upgrade kit (Titting £31.00) 69.00
 X-Y digitiser 1 Disc interface (flning £15.00) 109.25

Peeko Computer

Junior Maths Pack
Philosopher's Quest

Planetoid

Metcors

Arcadians

Swoop

Chess Model B

Space Invaders Model B The best
Adlantis — Superb fast Action 32K
Hyperdrive 32K

Stratobomber

A A st
REREEERRASRESR

— SUPER ACCESSORIES T 3 The abong prices are VAT inclusive. ASd 100 bty for ordars belorw (100,00 and 110,00
Cover Polyester Cotton . EIRCE e ) A SRS M KNI SUESE
Cover Soft PYC i At and Beeeliygard sooeprel L i BBL o pea
Carrying Case for Computer, Cables, Cassette/ EL‘[‘EC C{JMPUT]: RS
Dise D H %
sty 217 Manningham Lane, Bradford, BD8 THH.

Carrying Case a soft supporied nylon version

of above : . ' Tel [ﬂZ'M} T722512.

HOME/ PERSONAL/ BUSINESS/ SCHOOL

Announcing: .
ZX Business Software.
THE DRAGON 32 FOR SMALL BUSINESSES AND THE SELFEMPLOYED
Business Bank Account 1: this program enables you to make
debits under 11 subheadings. Statements include totals of all sub-
F headings. £8.75
Business Bank Account 2@ with 15 subheadings and standing
| orders. £10.75
Sales Day Book 1: for all your invoices, this program will enable
Database management Filing System you to prepare statements of outstanding invoices. Program will
also calculate VAT, £8.75
The Program — That everyone can use! Sales Day Book 2: with many extra facilities including totals of
past 12 periods. £10.75
:3:.01::@;:;“::&&:::‘1?2 %ﬁ?ﬂﬂ;::;ﬂ; {.;?h-u;npfrﬂumliﬂ.!ta«e:::- Records. S8 up Sales Cash Book: for retaillers program calculates VAT and
T L DR £ 8. Calculations. List Records. Print Records denotes method of payment. £B.75
Save File on Cassette (up 10 500 reconds) Purchase Day Book 1: keeps a complete record of all your
e e i A R B e purchases under 11 subheadings. The program will also calculate
:thp;hod‘i:of o computer u«:;J-::rE?E Egmp:::ﬁapu .ﬁt ;eman:r:n;n?ﬁ:?sﬁm and deduct VAT. £8.75
inchuded on the Upe Purchase Day Book 2: with many extra facilities including totals
of past 12 periods. £10.75
. . Quarterly Analysis; quarterly totals from Bank Account,
onlv £1 9'95 (fully inclusive) F‘Iun:r'nazs:r;IIr and Erales ;:rqrograms can be analysed with this
. program. £4.75
_ Dther Dragen titles include Madl List, Stock Control, @ All the programs have full search facilities @

1 Susiness Accounting. Bask Accounting. levoices sad Statements Business Pack 1: incl. Bank Account 1, Sales 1, Purchase 1 and
= quarterly analysis programs £25.00
* Special Offer * Business Pack 2 incl. alidprug_rarns : £30.00

a1 e 5 e s

(IO0RKS Siv: (0 EO0VTISE WCOME: CTRES ALL PRICES include VAT post & packaging for details send SAE to

TRANSFORM LTD

GEMINI MARKETING LTD

9 Salterton Road, Exmouth, Devon EX 8 2BR 41 Keats Ho Porchester Mead Beckenham, Kent.

Tel: 01-658 1661
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J. MORRISON (MICROS) LTD
NEW for the Dragon 32 — BONKA

Action-packed MACHINE CODE Arcade game using superbly
animated HI-RES COLOUR GRAPHICS & SOUND.

Chase up and down ladders luring homicidal meanies into holes
dug with your space hammer. When you trap one, rush over and
BONK him on the head. But Hurry! If you loiter he will climb out
and fill in the hole. The slightest touch from him and you are
electrocuted. Just to add to your problems, your oxygen is
running out.

FEATURES INCLUDE:

4 different screen layouts.

Score and high score counter displayed on screen.

"Hall of Fame'" high score record.

4 selectable speeds and choice of up to 9 meanies to start.
More points scored for more levels “meania” falls.

MNo Joysticks Required.

SO D O A T B v v v v in s whnivsvivn miaiws wams o e e m e i
Price includes VAT, Post & Packing.

Cheques & POs payable to:

J. MORRISON (MICROS) LTD.
2. Glensdale Street,

Leeds LS9 9JJ, Yorkshire,

Tel: (0532) 480387

OTHER SOFTWARE AVAILABLE FOR DRAGON 32 SEND 5.A.E. FOR DETAILS

A book containing 23 fully explained machine
code programmes for the Atom.

DATA SORTS @ MODE 4 CHARACTERS ®
GAMES ® POOLS PREDICTION @ TOOL KIT®

Over BOK of programmes in 1 book for £5.75 inc.
Book and Cassette (source code) £15.50.

Book and Cassette (ready to run) £15.560.
Cassette only £11.50.

<P+ ATOM LOAD

It you now own a BBC don't throw away your
tapes, for ATOM LOAD allows you to load Atom
tapes directly into the BBC Micro (Model B).

BBC-TYPE BASIC @ ATOM BASIC® ATOM
TEXT FILES® ATOM MACHINE CODE®
ATOM DATA FILES @

Checks for Syntax differences, checks for direct
addressing of memory, disassembles machine code,
and in all cases flags possible errors.

On Cassette — All this and more for only £9.75 inc.
ECCE Productions, 3/73 Station Road,

Sidcup, Kent, DA15 7DR.
01 302 1667. (Mail order only)

gﬁg’f i

Buy from us with confidence
Full monay-back guarantes on all our products

“Thank you once again for your prompt S8nice! yours
must be the most user-friendly company in the business!™
G.5. Yorks

“f miust congratulate you not anly on the guality of your
goods but also on your axcellent service.” G.W. Softhuli

Quality software
ZX 81 Spectrum BBC Vic-20

GﬂM ES CASSETTES
TX81 (1K) SUPER INVADIR ™
Dhuﬂh;‘wm Im wupdingt e ﬂmnmlﬁ.:m (T8 0 2l ]

P TS Dae apiarvadly populr™ [Pap. Comp. Wisslly) - G-"Idpr'\-'

5 F. Gica

IXE (WK LYNCHMOB. [4.95
Excitng woed game. 24 piayers. Ercelent for tra fmiy, Graat fur, aSutatansl toal
ARITRon, DR-SCT

Spactrum | HKI LYNCHM) ; .. D850
s for THET but with of colour, Bound Bnd hi-res BRmETOA

VIC 20 lursxpanded] INVADERS o880
Wacsing code, Cfiged, t monsred #fecta

BRCI™ I"IlIIII!II:IM;AI:M’FL - ¢ 50

APFLIC&TIDNS SOFTWARE . comsees

EM'I::Kéﬂ:thNIE!ITAITII PAC uﬂ'l‘h i3 450

o i T on Caaselie ¢ w

I 8 MULﬁmHIGI P ety {880

of procedures ur.-rlg you Tl contial of the ZXNE1 Lt
ARG, BT BT IACSTSOAEEEE B0 BRI Bl P E

. SAVE dmpieys e

Sond sn_ 8. oo deiaily
MMhmFMMIWW hrunndom“m:hm LTl 5]
BARL i, @R

IXE1 VK STATISTICS . 8,00
\"Hl;.inﬂ WA, COMBETIOn lmllﬂ‘ kil ] Iﬂwmmﬂ
SN0 LR BT

Spectrum (48] STATISTICS (price inciuces mainiscance) ., 0
Pl iﬂ. TRTAOOE, COMTEMtEn, regressior, [l Hi-es W": hauys, da%n
s Qi rmm

EPHEMERIS ZX81 {1831 f8.90  Bpectrarm (MK, 48K], 750

interasted b hadreenly Dodea? ngut dEbe, Se Bnd oo posinan. Ephemans comauten
Wiitude, arimath, phaes s #iC. PoS Bn, MO0R B0 DinEtL.
£28.50

16K RAM pack memotech Memopak 18

Send p o for defaly of por
AF-ingiaiive prown. Faref Dlaas rwturn-ol-ppal mad o UK,
fuvrppeen cuninrars sdid X per dery Xp Workdesde (o Mad)
Avasdabiy by mad ocded o frogwm padieg Comcwie sfoewn. Tride anguinel wsiocTe.

Dapt. YC, 36 Farnwood, Mnrglt Bridge,
STOCKPORT. Chashira SI(E 6BE. ENGLAND.

T eT.m
amaElng
Adventure and Maze
Search the alien ship for Power Crystals Electronic Keys and

SPACE ADVENTURE (dode 1) Machine Code 32K
Excellent high resolution colour graphics and
animation, Intriguing mix of Invaderas,

LE-1

Pawer Packs but shoot the Androids before they shoot you!
MIDDLE KINGDOM (Mode 7) Dasic amd Machine Code £7.93
Unigque real-time graphic sdventure with over 300 rooms and 6
seenarias. Defeat the monsters with magic spolls or by brute

strength and retrieve the loest msagical treasures of Hyles.

SPACE INVADERS (Mode 5) Machine Code £7.9%
Outstsnding colour graphics snd smMOOLR movement Full arcade
features inciude | or & players, 3 different [Rvadérs Bonux,
4 levels, spinning space ship, barriers. high scorc, sound
WORD PROCESSOR PACKAGE (Pro Word) Machine Code Cie.92
Easy to use, conmafds adsigned to funciiom keys With full
on-screen editing. Features include menu, insert, delete,
copy. move, justify, tab sstvimgs, LR margins, full primter
aptions Complete with ilnstruction manual SAL for detslls

All programd aré supplied om Nigh Quality datas cEasEeLien.
Prices are inclusive, no exiras Orders despatched by first
clasn poest within 3 days of receipt of order Buy any two
programs for the BBC or Atem and deduct T1 frem the total

RBAE for the full RAC cataloague Dealer enquirios sglcome

_ Software available shortly

Ao

PRO SOFTWARE

COEOONMEEMEEWE
®B)[AJG)L

CICICICIE AN
||:]IEIEn:| R EE:II]EIIEIE

10 -1|:1 nEn nllll::ﬂg (=100
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feontinued from page 137)

Routine to plot the string.

Start address for 16K machine code 32235 _L'D-
ORG 32335 xomn
Subroutine to find variables. sSBC
m LD HL , (236271} JR
LD A, (23728) LD
(] =] (HL) LD
RET prt YES Eb
BIT 5, (HL) LD
JR MNZ , NMEXT RUMLI PUSH
INC HL LD
LD E,. tHL) LD
INC HL LD
LD &, (HL) RDD
ADD KL .DE RDD
INC HL RDD
JB START LD
NEXT EgT EE{HE] RDD
: » XT1 LD
LODPS INC HE LODP4A PUSH
LD A, (HL) LD
BIT TR LOOP3 LE
AR Z . LD0Ps PUSH
L DODRE LD B'E = PUSH
ar- g%ﬁg$ LaoP2 hasu
NEXT1 BIT 7T, IHL)Y RLA
JR =, L00P6 PUSH
LD DE .19 JP
RDD HL ,DE LD
IR STRRT LD
RADD
LD
Subrouting to set parameters PLOT EE
f vari found.
;£ me; S {23728 LA R EEEH
CRLL PUSH
INC CALL
INC HL rPOP
INC Hi INC
LD A, (HL) LD
LD (BCl ,R PDP
RET DJdMNZ
Start of machine-code routine.
GmE LD BC ,232986
EgLL A,12@ EEL (23728) ,A
INC EE INC
CALL E@ﬁﬁé ne nio-
INC LD L, (HL)
LD A.l184 L 23388l ,DE
CRALL PUSH DE
INC POP BC
LD A,119 INC HL
CRLL LD CE 23381
LD ¥ LDIR
Listing 1.
1 REM X=X axis
2 REM u= axis
3 REH h eight
4 REM w=width
5 REH ak=message
18 CLERAR 323054
o LEY staci=027335
3¢ FOR a=start TO 32599
48 RERAD code
S PDKE a,code
EE ¢E¥E i: 75 92 58,176 1na
- ¥ ¥ &
12808, 203, 118,52, 8,35, §n;3h 86,2
.38, é é 203,118
25893282 6 i35, 40.050.

17 5 25 24.233.
é @.2

ga ﬁ Tn ée zos
‘3158’ ﬁr i 232 éas
3;5

.EE IIQ;EBE;

@3.126.40.246 .

24,21& 5@.176

%&%26-

58,126, 35, 35,35
ai .6 \oBE . 105

126

;125 126.3

88, &8,

' Sa6 BRta é12563,1? i 3134193,35

HL, (23296)
y e END POP AF
8.+ FOP BC
178 DJNZ LOOP2
‘YES LD R, (23296)
s8z0s I8 hEroa
3 HE ’
(237287  Hi INC HL
HL , 233081 XOR @A
HE LD A, (HL)
A, (HL) SBC 176
H.® IR C., 0K
Ein LD tHL) ,A
HL , HL JR CONMNT
Hi ,HL =] .4 LD A, (HL)
HL J HL cP @
DE , 1S38a IR NZ,OK1
HL , DE LD (HL) ,176"
B,& oK1 DEC (HL)
BC CONT POP BC
BC, (23297} POP HL
R, tHL) DJNZ LOOP3
W INC HL
BC POP BC
B,8 DJUNZ LOOP4
B LD A, (23299)
ADD A
aF ADD A
C,PLOT ADD A
HL , (23299) LD L.A
n,taa?aa: LD A. (237281
Egb Coanes) .0
IEE?EE] A 3
s LD (23728) . A
ac,taaegar LD (23297)
LD (23729) ,R
BE,tES?EB) POP HL
BC TNC B
S2ESH LD A, (23308)
BC DEC A
c RET Z
t23728) ,BC LD (233ee) ,A
BC JP RUN1
LODPA EMD

Example program — listing 2.

19 LET x=0: LET y=17S
2@ LET h=4
FOR L=1 TO S
58 READ a8
49 LET w=INT (32/LEN a#)
Eg LET x=INT (i(256-i0zw+LEN a%
Yy 21

=1 RH&DDHIZE USSR 32393
@ LET h

7 y=y-8=%

80 NEXT L

85 LET u=y

86 RERD as:
=3: 5T0O

y=1%] DnTn “"Program:PLDOT"™,
S.Nicholis",
FFFIFIFIFIEIREAER",
arPRIL 1883 .

+24
EANDOMIZE USR 3239

1983
TEEREREEENFEEEENEREEE
“YOUR COMPUTER™."™

L1

TN L5 St e i it
‘152 paTta i 31,195 ,52,35,5,91
235125 aggg éé%“l 41. ii i7.@. &5
*I36 6n+ iasiaagi197 ﬁia 1

97 23,2 42ia =3

1i8°sata 58, 176, 62,1aa Sa, 76,9
2,195, 15, 127 237.75 197 237
e 147, obs éegw 193

159 DFITFl- 12 237, 57 176, QE 1?3

5.2538,241,195,16.211,.58.@,9 é

17&;92;113,; . "?5 1i=26 . 222‘-17&
166 DATA 56.5,116,04.5, 126,254,

2.32,2.54.176. 53 14% 525 16.177.
gsiii ad 1%53*5313591*135‘135*13
i7e paTa S8 =

@,81.50,178 Ly
}17.‘ga~225 35 .55 .4 .. qi a1,
200.50.4,91, 195,286, 125
208 éT x:B LéT G=10@: LET h=8
LET w=4: LET ="Finished"
' 256 RANDGMIZE USR 52363
22@ STOP
LINE 1

9999 SAUVE
feontinued on page 142

a

~ 9L .58

“Large®“
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I\ ....Introducing the AEF
JOYSTICK
INTERFACE I

fonr

sinclair

ABOUT OUR JOYSTICK INTERFACE
Following in the footsteps of our extremely

Y
19:95

+£ pP

Spectrum
81

A SELECTION OF COMPATIBLE SOFTWARE

; : ZX SPECTRUM

popular original interface, which has sold
over 1,000 worldwide since October last Abersoft Mazeman
year, we have improved its performance. Axis Labyrinth
The Interface Module Il has been specially Campbell Ststems Gulpman
designed to plug on to the rear connector DK "Tronics iD Tank £4.95
of your ZX Spectrum or ZXE81 and allow Meteroids
you to connect any standard Atari type ICL Star Trail (Man. Dock)
digital Joysticks., All of the computer's [ °
connections are duplicated on an extension go:rtwqt::eﬂm“ Zliif}ca s el Eggg
connector so that you can still use any other . il ets
devices intended for use with your computer. Psion whag‘m“hmn
The Interface Module Il resides in the same . i
memory space as the keyboard, which re- Silversoft Ground Attack
mains fully functional at all times, therefore [J Cyber Rats  £5.95
it will not interfere with anything else ZXB1
:H:.an:c:.:ds.u‘mhle joystick is plugged into I H-_c Xians

i 1
‘Player 1' socket its action will mimic pres P &1G'ﬂr¢ %(?afﬁlﬁﬂ Maze
sing the cursor keys, up 7", left 5" and so 3 Y hong
on. The firing button will simulate key ¢. Ghost Hunt
This unique feature guarantees the best soft- : Maze Drag Race
ware support. Silversoft Asteroids

Take a look at the selection of compatible
games we have listed. More are being added
all the time as a result of our contact with
the various software companies.

NB U Available from us, please tick
* Not suitable for original interface

A second Joystick may be connected in the
‘Player 2° position which simulates in a para-
llsl fashion keys T-Y-U-I-P. This will allow
vou to play a whole new generation of two
player games,

An added advantage of using our Joystick
Interface is that you relieve your keyboard
of the key-thumping strain of game playing
whilst increasing the enjoyment.

Using joystick control in vour own programs
is as easy as reading keys. Eight directions
and Fire are all read by simple BASIC. With
every order there comes a free demonstration
program called *Video Graffiti' plus a full
set of instructions.

FROM: MR/MRS/MISS

KEY FEATURES

* Proven cursor key simulation for
maximum software support

* Accepts Atari, Competition Pro, Wico,
Starfighter, Le Stick, etc Joysticks

* Second Joystick facility

* Eight directions programmed in simple
BASIC

* Rear extension connector for all other
add-ons

* Free demo program, ‘Video Graffiti® +
full instructions

JOYST | CRS

_—  ATARI

§ mn*rnm.r.msé_‘

FOR USE WITH OUR INTERFACE
Module 11 or VIC 20, Commodore 64,
Atari VCS, Atari 400, Atari 800
If you require extra Joysticks for our
original interface module mark order
‘OLD" Joysticks

ONLY £7.54 inc VAT + P&P

ADDRESS

SEND C.W.0. ONLY TO: A.G.F. HARDWARE, DEPT. YCR

26 VAN GOGH PLACE, BOGNOR REGIS, WEST SUSSEX PO22 9BY

aTy ITEM ITEM PRICE TOTAL
INTERFACE MODULE II 20.95
JOYSTICK(S) 7.54
SOFTWARE AS TICKED ON LIST
SOFTWARE AS TICKED ON LIST
ZX81 0 ZX SPECTRUM O Please tick FINAL TOTAL

DEALER ENQUIRIES WELCOME EXPORT PRICES ON APPLICATION

YOUR COMPUTER, MAY 1983 141




fcontinued from page 140}

ey | SOTA PEAD ce -l
=y 1 FOR a=i TO 8: HEXT a Listing 3. i B Sr_ Z sose
Listing 4. 2 535 Bxi7) B2 1 EeT 13m 34 953 W4 kg He o=
3 LET cl="w" is 62 2 RS 1 wE QOE 197 BLAD FEBD cp es
4 BIH 41 is 3 = @93 1 _ @2 &2 2003 0t T
$ Bgr 2o el fpafasih.n B R &
$ LET gafieem Nel o uza e oS, soes 22 & ge
3 LE-; E'i f lisei 4 -% 147 218 68 Fa 218 ﬁ’ ;3 Bnﬂ ?gl& ‘:‘nc Eén“
LE. -y aa i
18 SEF 523 Screen copy of listing 4. - g?n 8z 3} Sis as 78 21= soes 313 ey
[ W = =
11 LET B2l Frm o O @SENO. O N0 . RIVORDY NO. 218 62 48 #1s a2 A7 2is ea BD8E 1902 .emm D 18888 .pE
13 L5 Eat 7 215 62 B2 IJ15 G2 o8 219 EE32 5= b a, (DE)
T I_'+ 1 b c d L datails 82 431 21B B3 38 218 83 T8 - FELR CP 16
ia LET M= h w f = & de f ina 218 &2 79 218 A2 a4n 218 S Soa7 BEGE JR MZ,.S0BF
ERE Ak L3 T e S i %8 ghi Sa=
18 LF 3 .
17 LET HKH=) 2 : ] :: lg‘ﬂ 119 58 an i98 4 im 240 43 i I;E m# i
18 LEY Lod : p Rels o, 3, 180 17 E0S, 3332 fEceeuse BT m.croen
S0 LET Mmi T A8 30 19 19 254 192 40 24 oy PO BaiAE HER e i )
21 LET C=i a 19 19 254 04 a8 18 i9 ﬂ e . - g
25 CFr Paa K 3M4 138 48 12 19 19 264 CoaseE ChLl aioa
23 LET D=1 > a5 19 19 =& I B4 226 Ecas 5 Lo B.ee
24 LET Besi 2 38 22a 213 Hn g%a Zes :.. H'l Stmg s oo LE i Snee
2% LET ami q 28 S48 £33 Zbs I i7a & 21 So8 DEC  HL
g =Y Tei 1 SoBL LD A, ML)
& LT r gos @ ia 4% = I3 = SGBE FEAL cr ol
i? LET Umi - 3 16 284 i 3I@ 1 B3 36 Behe 3881 SR Ni.Eomv
25 LET Uma x 33, 1t 3is 3me S4 2VD AIB =) o AT
29 LET U=l e ® 31 196 36 348 8% E W 2087 33 THE WL
28 LET x=1 v i 923 sa 23 a8 s2 B B4 soEe a3 THE WL
31 LET Y5 : ise 32 Eio 3% 1S ils Ba Es  IEE N 2N Sheo
34 LET £31. . 33 3333 330 33 a1 ley 30 2588 £3 Pas” SE
i CET Faa~a" iie is 38 ia6 393 187 22 SC0BOG 1mDi Jr s6e8
36 CET DEFINE=D 3 3im 34 34T 338 137 W8 17 SOBF TE LB A, iHL)
3% P8 L=2 TQ 1e: wexT L Res 17 13 & S8 iS2 e 3ece gear AND  3F
a8 LEC SALE =S
EDCA FE PUSH A
a8 [ET priftel” Listing 5. BOES orea A, o3
853 LET heipsl SChS JEBL L B.EL SEEs Eg%Lis.  GCALL jeed
Bl LET agw“g" scoa CaLL aaan "SBLC D7 AaT a1&
82 LET gg="o" B FLIBBIN LD ITY +BI7 . e BOES SRBSES L HL . (SBDE)
B3 DIM veis) Scoo amew LB PR 5008 TE L8 Rhiacs
54 FOR h=l TO 2: NEXT h el e L ECO1 3a ING  THL)
B8 FOR cmde TO &5 HEXT w BCDE ™0 CALL B00D SEes o ANF i
" et : CEI A, ad BOOY &3 TNC M
ES LET da= '3 CES CDB1AE € ibhmi S0ba JE o e T
R ba I . ek om0y hg.- | &L o 8008 ©7 Rar 16
Eg FoR E.Li,n': S: NEXT T éuf-rmugg‘ L P.2E BheT 63 aer
g1 BDIM (¥ =5 31---.- LD HL . SB00 “Dg gggﬂ'ﬂﬂ lil}rr H iSCad
62 DIA JhilB. ™) 304 77 Lo IHL) A BCO0 2000 JR HEI.SOET
83 DIM bizy SoarF a3 INC & HL =corF 23 THE
£4 FOR Oml TO 2: MNEXT 0 sos8 18FC NI SDAE SDEG BE LD E, (ML)
B8 LFRINT “DEMO BASIC PROGRAM™ Roms In™> b R soei 23 Ine Wl
&7 LPRINT *° mCE= ZioasE LD [y TR ; "
B8 LLIST =OBE 7T LE il A s 5 BpR . Hoee
_'E.,!,!J?__Lﬂ'ﬁIHT ECREEN CORY OF & EEE gg Ine rﬂu.__ SHEE 1BAT bt ECBE
"8i0 RANDOMIZC USR J1900 S0 CoDs AOG A Ba EhEs ERT 3 o BEke
Sis LPRIMT - °° EEW } - Crdtd T 'd‘“ O THC M|_‘l
ggg COFY SONF JALBEC LB Hi , [SCEB) BEC TE oy Ao IHL)
ES8 LPRINT "' ""HACHINE CODE DUHM scea agme@EC LD intna) SoFE CR BIT 7.A
B Spes 118388 Lo oF.smad SOEF Saea oAT Etmoma
E60 LPRINT *°"HAY BE LOCRTED AM S0e8 JE - P EOF 1 BaT i3
CUHERE IN AVAILABLE HEAORY ™ e e e ¥ SGFE 18FT JBR  SDES
a7 LPRINT _--°* - SOEC ELES® AND  E8 Eg:: Eg_‘"' :g? I:
&ad FOR a=31080 TO IZRI0 STEP & S0AE FECED = [ Eors Lip800 L C&, oa0s
210 FOR b=d TO ; Su7s aaie 8. I o0we e PR S
€30 LPRINT TRE BediPEEK (a+b). 8573 13 mc Of ShEe 1Bas . BEAE
= a " CHAY T T iHLY
6 e e e s PRUR  F Fowoss gt 8, o LR
- BESLI 111 LD DE . 13
SU90 SAVE “basicvars® LINE 9990: 2eTe 13 e EEH—I. 80 HL . DE
SAVE "wvariapie: " COLDE J19D0.30% SE@S 1887 R BDAE .

H&aH
SOFTWARE

For the BBC Computer

No prizes for guessing who EARLY SERIES—ONE, TWO & TESS. Do you want a completely
the race is between in THREE. Educational games for different type of program? TESS |
SHAPE and RACE. £5.50 young readers. £6.50 for you. £8.50

ALPHABETA, our word processing package, now has extra facilties including print emphais and
underlining, it's compatible with most popular printers and ...... there's a price reduction.
£14.50 for tape and £16.00 for disc version.

FEREREEE SRR N A b

.

For further details of all our programs please send s.a.e.

Prices include cased cassette, instructions, postage, etc.
Please send orders and cheques/PO/ Transcash (No. 61 413 1707) to:

H & H SOFTWARE, Dept. A, 53 Holloway, Runcorn, Cheshire.

=1
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THE IDEAL HOME
FOR YOUR
HOME (OMPUTER

g The System Care Desk - made specially for
~ home computer systems. Designed as a neat,
= | : smart piece of furniture for your home.

24995

iy

¥

" Y

L - & "v,L
: Exhibited at the P.C.W. Show
® Supplied as a flat-pack. Easily @ Easi-glide castors allow you to al'ld the NOl'l'hel'n Computer Fair

assembled. Full instructions move your computer installation

And now including design features based on our discussions with home

ovided, where you want it
f: Smart teak effect finish. ® HOugﬁs computer, disk drive / c‘:mp“mr users. Send for yours TODAY
@ All cables can be neatly and cassette recorder and monitor, with R L e
safely *hidden .’ Y ample space for tapes, books etc. s ﬁ .i e ;Eﬁ EHISEER HETHE NOW AVAILABLE TO YOU
® Ergonomically designed. Overall height - 0.83m. st B il HinEnc i EH | BY MAIL ORDER DIRECT
Sliding shelf positions the Computer shelf height - 0.70m. H G s R FROM THE SUPPLIER.
keyboard at the right distance from Width - 0.70m. 51 see £ FH 1 EEPS
the screen to suit you. Slidesaway  Depth (with shelf closed) - 0.38m. eI 2H BB | Micro Aids, 2 Boston Close,
after use. Saves space. At home with your computer. | Culcheth, Warrington, WA3 1BR

ORDER BY FREEPOST - send the coupon or order in writing along with your cheque or postal order in an envelope
- no stamp needed. Please allow up to 28 days for delivery. And there's a 14-day money back option, in the event
that you're not fully satisfied with your purchases,

To: Micro Aids, FREEPQST, 2 Boston Close, |
Culcheth, Warrington, WA3 1BR ORDER {

0
i
:
a

PLEASE PRINT
NMame: Mr/Mrs/Miss-______

¥
o

il
:
:

1

Address = - - S e s
...... 'Y g d= " e Tel:

aTy ITEM ITEM PRICE TOTAL |

______ System Care Desk £4995 i !

= — 4-Way MasterPlvg —— 5895 —— i
= Post / Pkg £495 |
— | enclose a cheque/postal® order payable to Micro Aids for £ |
: m*"lhﬂf’? * Please delete as applicable l
= To ensure safe Signature _— _— - ;
|

I

|



JTOF THIS WORLD
SOFTWARE...

- -
Lilat

FEEASESENIDIINE . . i e e e
PLEASESENDME - ... .viniminidoar s s s 7y o L R A G
PLEASESENDME . . ... ciieciiieiinisoasomns IR R e T e
PLEASE ADD ON 50P FOR PIP

| ENCLOSE CHEQUEIP.O. PAYABLE TO dk tronics
TOTAE. . ....... ceeaneennennensnennenss. SRDEBIT MY ACCESSIBARCLAYCARD
P AN e
ARERESS o el e W el i S e AN o e el L L LS

l RICANATE IR s sl s ot oo oo i el e et Y G S e e R

A R o T e

= = A

3D TANX £4.95 This a rotally new and unique game, never bef
have such graphics been seen on the Spectrum. Prt your wits agal
the enemy fanx. This is a full feature game with fantastic 20 balis
We believe that this game has no equal. Fantastic sounds and col

CENTIPEDE £4.95 One of the most addictive games for the
Spectrum. The centipede increases in length as the spider become
inCreasing menance. AS you shoot off the segments, the centiped
spilts up and moves at accelerated spesd up, down, lefr, right. Fu
sound effects and colour,

DICTATOR £4.95 \Will you be able to manipulate the squabibhn
population, stay in favour with the powerful secret policy and m
the decisions to keep control of your volatile subjects? A coe
and ertertaining simulation adventure featuring easy operation 2
excellent use of graphics, colour, and sournd effects.

ZXED [TOOLKIT) E5.95 Zxed is a powerful editor for use on t
16K or 48K Spectrum, intended for use by the serious basi
programmer, and offers several useful and time-saving features
Features provided are as follows: ALTER, BYTES, COPY, DELETE, |
HELP, UNE, MOVE. RENUMBER, AUTOLINE, RENUMBERER, and
VERIFY. These will help you during all stages of program
development



2 SPAWN OF EVIL £4.95 Decp into the galactic void, hosts of
spawn go through a complex multi-stage breeding Cycle. Your
B Is to seek out and smash the cycle o eliminat= the spawn before
i to full attack potential. This is the most spectacular 3D space
ever written for this 16K Spectrum

OROIDS £4.95 The Dest Specirum version of this popular
gde game. Three meteor types which increase and decrease in
fouency. The meteros shatter into many fragments and the
gments even splatter. Ship drift and decelerate, space walk, and evil
¥ ship. This game also contains two character sets

BUND FX £4.95 Released by poputar demand, this is the program
E Wwas used to create most of the sound effects featured in our
b—r It enabiles you to create an infinitely variable amount of
II-Ir hine code sounds, and wse them in your own basic programs
the beginner can use this program to create fantastic sounds for
BoWn programs

BEASSEMBLER £4.95 This is 3 fast machine code disassembier for

&= on the 48K and | 6K Spectrum. it gives full colour output to the

"°--"| grouping together similar instructions in the same colour, IE: all
B (NSruchions are green. You have options for output into the

= or printer, this Du;pu* be in decimal or hex

BUIT MACHINE £4.95 An axcelient new program from d'k

s, wiith such features as: nudge, hold, gambie. Superb use of

B and colour; just ike the real thing, and just as addictive |

X O N

,xh_yuu_r P B U Ry

CREDIT CARD SALES LINE (0799) 22359/26350 (24 hrs).
QUOTING YOUR ACCESS OR BARCLAYCARD NUMBER d'k tronics,
Unit 2, Shire hill Ind. Est,, Saffron Walden, Essex. CB11 3AQ.

d'k tronics Software is ahnwailableﬁmnﬁm,%ﬁnﬂﬂmandall good Software outlets.






Everyone Meeds Space fo Play ..
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Arcade Siyle Games for

e
REEFEND TI ,
A TMPERIAL FORCEIE'
-

{1 4t
L] "
i ‘-'l.

L

—RACE THROUGH THE MAZE
AVOID THE TRAPS IF YOU CAN..

..CLIMB THE PYRAMID.BUT
BEWARE.KONG IS OUT TO GET YOU...

vy RONG

I [o]]

In any other time or
galaxy, the dust ball
world called Tai would
have been quite
unimportant. TIMES
CHANGE.... Now it is the
last remaining out post
between the advancing
Imperial Fleet and the
main planets of the
Dorfian system Unless
the Imperial Forces can
be held off until the
Republican battle fleet

B

."-,-, 89

g e o 1

Maze Death
Race

Drive through a giant
maze, ? times the size
of the screen, picking
up points as you go-
but waich out for the
the other cars, rocks
oil and ice. Superb
machine code game.
Highly recomended.

SPECTRUM 48K £4-95

ZX81 16K

Krazy Kong

Allmachine 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

arrives, an enfire civiliz
ation will be betrayed...
You have been chosen
to defend Tai, the
Galactic future

depends on you....
ZX81 16K

beat.

ZX81 16K £3-95
il RN S

D i-‘,fr—-,wﬂh ._;




the ZX81 16K and Spectrum

Ghost Hunt
Gobble your way
through a maze -
Ghosts, power pills etc.

All machine code.
Super fast action.

SPECTRUM 16-48k £4-95
£395

ZX8116K

Quite simply the most
flexible integer compiler
available today for
either the 16K ZX81
“or the Spectrum 16K/
48K. M Coder will
translate 957 of all non-
string basic. The ZX8l
version is just over 2K,
The Spectrum version
just over 3K.

load your basic
program or type one,
use a print USRcomm-
and watch your
program being com-
piled into super fast
machine code.

SPECTRUM 16K-48K £8-95

ZX81 16K £795

| Simply load MCoder,

Can you help Fergy
and his friends get
across the 4 lane high
way and back to the
lilly pond ? Includes
crocodiles, logs, varying
speed traffic etc.

ZX81 16K £3-95

PSS

PERSONAL SOFTWARE SERVICES

SEND CHEQUEORPOTO
PSS 452 STONEY STANTON ROAD
COVENTRY CV6 5DG

Available from all good
Computer Stores

or by Mail Order




Ciitstanding Featiires

Self centreing stick

Super strong nylon and steel construction

A total of 8 directions plus 2 large fire buttons (for left or
right handed operation)

Arcade proven moulded leaf switches ensure incredible
reliability

Complete with boxed interface on Spectrum models

A wide range of Joystick compatible software readily
available from W H Smith and leading computer shops or
direct from us

v L16.5
a £16.50

o £5.95
[ £6.95
@ £4.95
(i £495

| SOLE UK DISTRIBUTOR

—| KEMPSTON

(o £5.95

MICRO ™ ELECTRONICS




'BASIC DICTIONARY

This dictionary, compiled by Tony Edwards, will explain the function of common Basic words as
used in popular machines, enabling you to work out your own machine’s equivalent. A useful
complement to our recent series on Basic dialect translation.

""--....,_____-___

BASIC DICTIONARY

@ (at) Used as an abbreviation for AT. On

S0me l;,'UTFI:'P'LIICI'S-

<shift> @
will freeze execution until another key is
pressed.

# (hash) Used as a flag to indicate
double precision variables. The BBC
Micro uses the hash sign to indicate an
immediate operation in assembler. This
sign is also | used with the meaning
“number” when referring to peripherals.

CLOAD #1
will load from peripheral device number
1. Also used to represent “not equal to".
$ (dollar) An ANSI standard symbol
indicating string variable. It is often used
to indicate string functions also,

! (exclamation mark) Used as a flag to
indicate single precision variables. Its use
is usually optional as variables default 1o
single precision. Some interpreicrs use

the exclamation mark as an abbreviation

for Remark.
% (per cent) A flag used o indicare

integer wvariables. It is also used in
connection with a Print Using statement
to indicate the output is unprintable.

? (question) A common abbreviation for
PRINT.

I (back slash) An operator used to allow
multiple statements on a single line. It is
also used as an erase indicator when
COTTECting tYpPINg errors.

* (asterisk) An alternative for the multipli-

cation operator. It is also used on some

computers as the logical AND operator.

The BBC Micro uses it to express the

binary multiplication of integers and

reals.

(double asterisk) An alternative for the

exponentiation operator.

(circumflex) An exponentiation operator

+ (plus) The arithmetical addition
operator. Some computers use this
symbol in place of the logical OR so care
must be exercised with such statements as
“IF (A=0) + (B=0)" which will be
satisfied if either A or B is equal to 0.

\-’,

This symbol 15 also used to indicate
concatenation of strings.

- (minus) The arithmetic subtraction
operator, also used as a negation
l'.'lpl:fillﬂr.

I (slash) The ANSI standard division
operator.

& (ampersand) Widely used as a suffix to
indicate hexadecimal numerals.

v (tilde) Used on the BBC Micro at the
start of a print field indicating that the
item is to be printed in hexadecimal.

£ (pound) Not usually available, but when it
occurs it often replaces the § and is used
in the same way.

| (down arrow) Represenis a line feed.

-+ (right arrow) Moves cursor right.

= (left arrow) Moves cursor left. Also
known as “Back arrow™.

< shift > =
Deletes the current line on
machines.

n (pi) A function which returns the value of
Pl.

some

TASWORD THE WORD PROCESSOR

“Very good value and great fun to use.”
“Unreservedly recommended.”
Popular Computing Weekly 13882 - ZX81 Tasword

Mow your Spectrum becomes a word processor with

£1 DEMONSTRATION CASSETTE

__________----

TASWORD. All the features of the ZX81 Tasward plus many
extras. Designed to fully utilise the capacity and capabilities of
yvour 48K Spectrum. More than 6K of machine code, a Basic
program, and a manual, 1o give you a usable and powerful
package.

Use TASWORD to produce your letters, essays, papers,
records, lists, and for almaost any task that requires the written
word.

Whether you have serious applications or simply want 1o
learn about word processing. TASWORD makes it easy and
enjoyable

TASWORD TUTOR

“an eloquent dermonstration of Tasword's uses”

Wea send you a8 manual and a cassette. The cassette contains
TASWORD and TASWORD TUTOR. This teaches you word
processing using TASWORD. :

£7.95 fully inclusive mail order price.

See for yourself what TASWORD can do. Send just £1 for a
demonstration cassette. This cassetie contains the TASWORD
program (with some facilities inhibited) and a text file which
describes and demonstrates the performance and features of
TASWORD. A voucher is included which gives you 50p off the
price of Tasword.

TASMAN SOFTWARE

Dept. YC

17 HARTLEY CRESCENT LEEDS LS62LL

ZX81 TASWORD

Tasword for the ZX81 (16K} is still available at £6-50. No
demonstration cassette available but send 50p (refundable
against your subsequent purchase of ZX81 Tasword) for a
copy of the manual.
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HAVING TRACED some of the history of
software from the first faltering machine-code
steps in Manchester and Cambridge through
the development of Fortran and Forth, this
month we look ar how information may be
regarded as an asser 1o be examined and
manipulated in many ways, rather than as data
simply to be fed through a program in order to
achieve a pre-ordained printout.

Language tree

First, look at figure 1 and you will see the
rough historical order in which high-level
languages arose and how the “original’’ high-
level languages have bred their offspring.
There are hundreds of computer languages
and figure 1 shows only a very few of the more
common. Fortran was written for solving
scientific problems while Cobol — Common
Business-Oriented Language — was com-
missioned by the Department of Defense in
the United States for general “commercial”
use. Berween them, these two languages are
probably used in the great majority of the
world’s professional computing applications.

How can that be so? There are more
sophisticated languages available that are
casier for the programmer to use and software
development has moved on considerably from
the late 1950s when they were first made
available commercially. Many professional
computing personnel still use Cobol as the
language of choice on new hardware. Why?
The answer is simple — Cobol and Fortran
work, they are well-understood and rthat makes
the task of developing a program or a suite of
programs far easier than it would be if an
untried language was introduced.
Additionally, there are large numbers of sub-
routines and larger segments of programs that
can be incorporated into a new piece of
software.

The person who taught me anaesthetics said
that “a crisis is no time 10 use a new technique
that is unfamiliar, Stick to something ordinary
that you understand well”. Most software
development turns into a crisis at some stage.

At the same time there is no doubt thar
Fortran is a pretty revolting language to use.
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Computers do not share
a common tongue,
because some languages
must be task-specific.
John Dawson traces
their development.

BABEL

“‘Structured’’ programming is nearly
impossible using Fortran and one of the major
advances in the development of programming
languages has been the gradual acceptance of
the idea that structure makes programs easier
to read, hence less prone to error, and, most
important, allowing the programmer a less
constrained expression of the steps to the
solution of the problem. A program built out
of a number of modules will be comparatively
easy 1o debug and can be produced by a team
of programmers working to some common
standards.

Easy debugging

Modules can be built very easily so that
there is a single entry point and a single exit.
Once again debugging becomes far easier.
Forth allows program development by writing
and testing the action of discrete words —
modularity carried to a useful and logical
conclusion. The Goto instruction, a natural
development of the first machine-code

programs which would go to one instruction
or another depending on the result of a test,
permits crossed lines of flow in a program,
several entry points into a block of code and
many exits. The Goto or Jump instruction is
intuitively attractive and potentially highly

confusing.
Many modern languages have no Goto
instructions relying instead on loops

controlled by Do — Until or chcat — While
operations to create structure in the program.

Computer languages can be classified in a
number of ways. There are fine differences
between some versions of a language and, like
human speech, there are the identifiable
characteristics that allow some languages to be
grouped into families. After the loose
“commercial” versus “scientific” distinction



epitomised by Fortran and Cobol, there is a
split between interactive and batch-processing
languages. An interactive computer language
provides facilities that allow the programmer
to make changes in the program almost as it is
executing. The ordinary interpreted Basic
supplied with almost every microcomputer is
an interactive language. A batch-processing
language makes no provision for the operator
to modify the program at the computer.

I remember going to a hut behind
University College in the late 1960s, sitting at
a large card punch to produce a set of cards
holding a Fortran program and then handing
the cards across a counter in the computer
department. The cards also made splendidly
original party invitations with a small line of
type at the top and coded holes all over the rest
of the card. However, it was 24 hours later
before I was able to return to collect the results
of my program execution.

Fortran has now been implemented, that is
installed and made to work on a number of
microcomputers and has become more
interactive. It is still a compiled language,
which means that you must first write the
source code, then compile that to object code
— machine-code instructions that will execute
on your machine — and finally you can run the
object code 1o carry out the operations you
wish. If an error occurs you must load the
source code back into your computer, find and
correct the error and start the process all over
again.

Functional languages

Lisp and Prolog are examples of a group of
computer languages which are known as
functional languages. The other languages
shown in figure | are “imperative” languages.
A program written in an imperative language
is composed of a series of statements which are
obeyed by the computer. Certainly the
machine may choose one of two or more
conditional branches from time to time but the
program is carefully prepared to take account
of those possibilitics. In other words, the
programmer must describe quite precisely
how a result is to be computed, rather than
concentrating on the result itself. Functional
languages work fundamentally by evluating a
function and the general form of a program is:

Results = Function (input values)

For example, a question in Prolog is a
program. At a very simple level a Prolog
programmer might write:
Which (x x sex Male and x iliness Glandular
Fever)
which might produce this on the screen of the
computer:

Answer is (Bertram Leadston)

Answer is (John Salmon)

Answer is (Nigel Mudthorpe)

No (more) answers
if the information had been entered, probably
among a lot of other data, under the headings
of “name", “sex’ and “illness”. In relation to
the general form of the program. ‘“Which’ is
the function to be carried out and the items in
the brackets are the input values.

Snobol is an example of a Markov language:
that is a language in which the basic operation
is 1o look for a pattern, substitute something in
its place and choose the next statement to be
carried out on the basis of the match between

Figure 1. The language tree.
1936 1:?:1 Tuﬂm__qu
1946 Manchester preliminary analysis
for machine code design
1948 Manchester machine runs a
stored program
(Autocode)
1966 16 mw
1958 'LIISP E COBOL
1960 ALGOL E smnat;w,
1965 BA“SIE
1969 FORTH
1970 PASCAL
1972 | Smalalk | proLOG
1975 ce/m | Microsaft | BeeL
1979 ADA  COMAL
ww R
1880 LOGO

the two patterns. A Markov statement is said
to be a random process in which the
probability of a transition to a new state
depends only on the current state. D W
Barron says in An Inrreduction to the Study of
Programmng Languages that it is arguable that
all algorithms — the sequence of operations
necessary to solve a problem — can be reduced
ultimately to Markov statements. Snobol 4 is a
versatile string-processing language which can
be used for text manipulation. You could, for
example, look for a match in Snobol by typing
the following statements;

STRING “John Dawson" :

S (PRINTOUT) F

(TRYAGAIN)

Data protection

If the words *“John Dawson™ appear in the
characters which make up String — a
Successful match — the program will branch
to the label Printout. If the match Fails — F —
then control will pass to the section of the
program labelled Tryagain. There are many
other sophisticated search and manipulation
instructions in this language and Snobol may
be one of the computer languages which could
be used in computer applications that
particularly worried the Lindop Committee
on Data Protection because of the possibility
of free texr retrieval from very large computer
files held about individuals.

The fourth loose distinction between types
of computer languages difterentiates between
ordinary programs such as Basic and Pascal,
and real-time computer languages for con-
trolling a process as it occurs.

The hallmark of a real-time language is its
ability to respond to external interruptions as
peripheral devices generate information that
must be taken into consideration by the
program.

Because “bit-twiddling” and interrupt
handling are difficult to achieve at a high level,
most real-time languages tend to work in an
intimate relationship with the machine's oper-
ating system. Forth, Stoic and the other
Threaded Interpretative Languages are able to
drop directly into low-level, and hence fast and
finely controllable, assembly language which
indicates that it should be simpler to try to
create a real-time program In Forth than in
Basic, Pascal or Fortran.

An aircraft simularor is a good example of an
application that may require real-time
computing, taking in the responses made by
the pilot through the cockpit controls,
processing that information, and then
changing the attitude, speed and other
simulator outputs to match the real aircrafi’s
characteristics.

Sieve race

After all the esoteric discussion about which
language suits which purpose best there are
some simple stark facts based on the results of a
January 1983 survey in which the same program
was run on a large number of different machines
using different languages on different machines.

The program was a standard version of the
Sieve of Erastothenes which finds all the
prime numbers between 3 and 16,381. The
world's fastest computer, the Cray 1, vied
with an IBM 3033 for the shortest time using
Fortran — 0.110 seconds — and I1BM assembly
language — 0.0078 seconds — respectively.

Various microcomputers competed for the
slowest time which was finally achieved by a
Xerox 820 operating under CP/M  and
programmed in RMCobol. This combination
took 5740 seconds to complete the same task
— a difference of approximately 700,000 times
in the speed of execution. Remember that the
performance of a machine on a single program
may say very little about the utility of the
machine and language combination for your
particular purposes.

However, that said, the fascinating statistic
that 1 found in the listing of performance
figures was for the Apple II computer pro-
grammed in Fortran. One version of Fortran
running on the original 6502 central processor
unit took 333 seconds to find all the expected
prime numbers.

A second version of Fortran which operated
under CP/M using a plug-in Microsoft card
took only 34 seconds, about one tenth of the
time. That difference cannot be explained by
variation in the clock rates allowing one
processor to run faster than another, nor can
the physical construction of the machine play
any significant part. The only possible
explanation is that the version of Fortran
running under CP/M is vastly more efficient
than the other for this purpose — a better
implementation of the language.

YOUR COMPUTER, MAY 1983 153



v

2l WINDOW ON ANOTHER WO

Cruise through the deepest reaches of space in a life and death
struggle to decide the fate of the galaxy. Match wits with mighty
mages in the final battle for supremacy of the planet Xarg. Test your
driving skills on the tracks at Monte Carlo and Monza. Or just relax
on a Sunday afternoon with a round or two at vour local golf
course.

Salamander Software offers a wide range of games for the Dragon
12, Orne-1, BBC Model B and Tandy 32k microcomputers.
Whatever your age, whatever your taste, Salamander Software has
the program for you! See us at the Midland Computer Fair,
Birmingham, April 28-30.

“Why can’t all software come up to
; this standard?”’
o \ — Computer & Video Games.

DRAGON 32 & TANDY 32K: BBC MODEL B:

Dragon Trek f£9.95. Wizard Dragon Rider £7.95. Tanks!
War £7.95. Golf £7.95. Grand £7.95. Games Compendium
Prix £7.95p. Vulcan Noughts & B1 £6.95. Games Com-
Crosses £7.95. Games Com- pendium B3 £6.95. EDG
pendium D1 £7.95. Graphics Package £24.95.

ORIC-1: Trek £9.95. Games Compendium 01 £7.95
PLEASE ADD 50p P&P TO ALL ORDERS.
Cheques or postal orders payable to: —

SALAMANDER SOFTWARE, Dept B, 27 Ditchling Rise,
Brighton, East Sussex. BN1 4QL. Tel: 0273 771842,

Programmers wanted: good royalties paid!

— OV (7 S— ,
S S Holamander offwar
a4 A~ \ B A e 5

e

e ———
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Now from your local Spectrum dealer -
the famous

NEWS

from SPECTRUM

BBC "vicro

{,l: 5 \ vas, this top selling Micro system 8 now

available from your local SPECTRUM dealer
-the BBC Model'B’ olenng 32K RAM plus a
full back-up of paripharals & software oo
It"s an infinitely expandable machine, ideal
for the home or business and |5 already
widely used for educational purposes in
schools -so0 the chances are your children
may already be well familiar with ita
oparation, which must make it the ideal
cholce for the home foo! So It you're
thinking of buying a micro you must lake a
lock at the BBC at your local
SPECTRUM dealer NOW! - but just one

Mow from SPECTRUM the out-
standing BBC ‘B’ machine plus, Disk
Drives & software see ad opposite
lor details.

ATARI 800

This proven and tested micro is now

UPGRADEDTO ABK RAM and there's o e ke 2 T a— word ol warning, imitially stocks will be
no increase in price either which must, s PSS ! "m'"’,d I s
make it about the best value around. g Rl ey 2 R S B § R b e i

: oSt p—— stock position belors making a journay
BBC ‘B* with Disk Interface

scounT | Sneclrum LW Price

BAC Single Disk Drive 100K

INC. VAT

See our ad. for further detalls,

Coming soon! a fabulous new range of
Disk rives specially selected by

£265.00
BBC Dunl Disk Drive BO0OK
SPECTRUM from under £200 too! suit- £803.85
able for most micros inc. LYNX, COL -
GENIE, DRAGON elc Ask your local BBC Tape Recorder
SPECTRUM dealer for further details. £20.090
BBC Acqm-fuﬂwsu Cassoltto
NEW SPECTRUM based from
MEMBERS T s
BBC Disk based softwara

£11.50 ~ Pa . : a | fira i
Ghl’."ﬂk our midress p:li.]e' . thE‘I'E." are BBC Periphorals & softwara in short supply - Please telephone balorne making a joumey

many new SPECTRUM dealers
throughout the UK 50 thera's a good M Icno

chance there’ll be a SPECTRUM
INTHODUCI"G Angther  super new !' . =N \'ll

centre near you
machina from the ocas!

1 th b MICR
SPECTRUM FACTS! : the couperb  MICRO
1 An axtremely versatile
__I. | R&rsunnl cnrrtlu'.;:l::_r ;‘-'!E

|| oE mi
i RAM & 16K ROM (nc.
judes 12K for BASIC) 6

Mexi to many of our oifers, you'll find a few
lines tagged SPECTRUM FACTS. We pride
oursalves on providing you, the customaer,
with a genuine service as well as super

-1--|- C R R R

LOW prices, and we want you to know E:,:‘:ﬂ:“uﬁnfﬂa:f':z‘:ﬁ:d - l - W e - - .
that when you buy from a SPECTRUM Apple software. r.ﬂa - -_ -_g
Homae, Business,

dealer, you'll get axactly the rlght micro
for your needs. SO LOOK QUT FOR

Education or Games use
YOUR SPECTRUM FACTS! |

i's unbeatable value!

.. = om oo “...- - o o s So il you've always wanted

I - A superbly designed and snginesred micro and groat valus-for-money

AFTER SALES CAHE B OuW B E R R B W DY OB f 1:'; Apple  bult GlﬂLrhﬂl'IE Fam SPECTRUM. Dffaring 48K RAM Colour .m'rm'eganur_d o s

| ocnmunomoan "jh nﬁlé.l:lr 13"'" E"mm al background can be displayed at same time) High resclution

the O PRO ES?-O_R graphics User definable Graphics, Full sound (6 octaves of con

ot SPECTRUM NOW! ir's troflable sound) Easy to use keyboard with moving keys.

SPECTRUM sarvice contriés will ansure that Incradibla value for Standard {:'“"nnm‘ P'""-"'ﬂ interface allows easy conneclion Io
should your machina 'go down” wae will get it money. a wide range of printers etc

running again as quickly as possible, We
also olfer extended warranties at reason
able prices too! - ask your SPECTRUM
HOME COMPUTER CENTRE lor full details

Suaclrum

LOW

.95

0“ Spectrum
LOW Price [-:
Inc. VAT

Inc.
for prospective Computer dealesst I you SPECTH{.I?H Fﬁ\,TS
Id lik K b 1 I : -
SPECTRUM APPOINTED DEALER o an Optional full size 55 key, keyboard £36.25 ?"ﬁi’é‘;";:*:eﬂ“r RAM .......cconnnnnnn, 47 B?GEBB]:-?S
Aclugive area basis. pl Wil MIKE oot s L E N R RN R RN wa e
STERN, Spectrum (UK) Ltd., Burrowfiold. Joysticks . o .£14.95 High Resolution....................... . 240x200
Waelwyn Garden City, Herts. Wide range Q’f 3gftw3re avaﬂabte Casselte Lead. ............coieivniennisess. Incluoded

P all wpooen carry ey acheringd 880 pieess phone DeTore misking § jourmey — Pracen correct @1 tire of Going b0 pees [ & OF
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The powerful and SINCLAIR

infinitely expandable zx SP ECTR U M

Yes, this top selling micro is now available from
Spectrum in both 16K and 48K RAM. So now
there's no need to send by Mail Order - just call
into your local SPECTRUM dealer and pick one
up. But just one word of warning: with this added
avilability advantage, stocks are bound to sell
tast - so make it soon!

SINCLAIR ZX SPECTRUM 16K - £125.00
SINCLAIR ZX SPECTRUM 48K - £175.00

Spectrum Computer Centrées have no connection whai-
soever with the ZX-Spectrum Computer manufactured by
Einclair Resaarch Lid

Just look at this supernew LYNX Micro - an incred-
ible 16K & 32K video ram and that's expandable up
to or beyond 96K. For just £225.00 INCLUDING
VAT the LYNX is exceptionally versatile, - All

SINCLAIRZX . . . £49.95
16K RAM pack . . E£E29.95
ZX Printer . . . . ES59.95

P " M Junbor Education £3.58
LYNX’s ‘add-on’ connections are standard types. g:m:ﬂ:r':::?:m Tfr Business I Housshold - . £3.98
The high definition colour graphics make it a top ikl Skifl & Judgement Games £3.95
value choice for the home or office (with expan- Burmpar 7 1K ZX81 €5.95 -F':::":-I’;'c'l:u":""’" ra ﬁ-:g
sion, the LYNX can become an 80 characlers-per- Iff‘jgf"‘ i X8 Nt ey ;,;::g Type—20 ;
line word processor!) Take a look al the LYNX - a Nightmare Patk/Music 16K ZX01 .£6.95  Fenasy James s
memorable bargain from SPECTRUM. But please l.'_v.'.rfpuhll-éal::hh':i_:lr:lld £7.95 ?:;‘:::R;ddru b Bombars !
phone to check stock position before making a jour- b g e . e £11.848  SubetProglamsNos.1-8 £4.95
ney as this machine is bound to be in great Space Invaders/Rescue s £5.95
demand 16K ZX8! LR.EE | PSRBTSO - - -
: Breakout 16K ZX81 €595 TN S B
Mugey 16K ZXH1 €505 = -
s ecl um low p[icE Murgatioyds 16K ZXEN £5.85 :'::I't: H:r:tﬂ::‘. :::: 15“ HAH PAGK
Progmerge 16K ZX81 £6.86 St :
Il [ Fooioall Manager 16K 2X81 . €7.96  Geoatshy £6 95 ONLY £€24.95
Cossettes for ZXE1 Type—10 Histary 1 £6.95
& Games €395 Mohs sty

OKI MICROLINE Printers

Now from SPECTRUM - this top selling range of
printers renowned throughout the world for
their quality and reliability. If you're thinking of
adding a printer to your micro then you must

5225-&"

VISCOUNT - Teach yourself LYNX BASIC £6.95
SPECTRUM FACTS v

Maximum user RAM. .. .. 13,700 Bytes {(approx) e take a look at the MICROLINE range at
T oo AT BERY it n WIS S N LR a8 24x30 JEEAS SPECTHUM -NOW! they're fantastic value-

LDW prices

Models Available
MICROLINE MODEL 80
MICROLINE MODEL 82A
MICROLINE MODEL 82

Check with your local SPECTRUM dealer for
our SUPER LOW prices.

Cassatte Lead. ... ovisriasssnanns Inciuded

...

Microprocessor  controlind, h
| RX-80 and FX Printars now Now & top qualy graphic printer at -
[ |

e e T e

A bruly reliable micro and highly recommended by
SPECTRUM featuring powerful and sophisticated COLOUR
GRAPHICS, allowing you te creale full Bcolour Games,
Disgrams and chars guickly and simply. Powerful 168KK FRAM
memory (expandable internally to 32K) for FULL COLOUR
video games and POWERFUL COMPUTING with a full range
ol ingxpensive accessories: 16K RAM pack. Joyaticks for TV
games, Light Pen, Disk Drive and a Printer. The superb Colour
Genie is al SPECTRUM now - check it out and see the Ganius

al work!
Inc. VAT
:224 18

Spectrum
COLOUR GEMNIE ACCESSORIES

GP-100A Model TP-1

a price you can alford. Centronics quality daiay wheel printer at a LOW
available -chack with your interface connects sasily with cost from SPECTRUM. Sarial

local SPECTRUM dealer S e LOW price RES9.94 Inc Paraliel or IEEE Interiace
for details VAT Cablas & interfaces avaliable S'.)err.;um LOW price :55? ?5

far most micros W

LOW Price

SELECTION FROM THE COMPUTER ‘r IX "'l..i‘dr-."' arg Posw 10 et

BOOESHOP he mios! Fom 595
Joyslicks . . ... E49.49 30 Mouwr Basic lor the BAE M F-t y Programmang fof the IX Spettrom €59
18K FAM. . PN L e 4 CEAR 80 L=t your BEC Micro Teach You 1\'.-" o amime 30 F"w ameres lor the BBC Maoo rd 55
Printer Interface e T BAC Mecrn Heveale CPM Handbook Lil-
VISCOUNT Teach w:ursuIICnluur Over the Spect e . ?‘:;ﬁzi:- ning the 280 .. f:“i'é
Geonia Basic . e . EB.05 B0 Games ard Apoticabions for the IX Spectnam Sest Programmes bor -'III Spechnm £3589
SPECTRUM FACTS Programming the 6307 tting aguainied witn your Vic 20 16 §5
oQramming youf TX Spectrum ;nv-—u‘rdd Mref B 750
Maxi RAM 14,200 B - - v S .
aximum user RAM .........cc0000 ytes [lppru:la IAF Pow Boom for the Yie 20 The Cambeidge Coiour Colechion [Spectrur £f 55
Lgﬂll‘lnﬁrilih |-I|-|- ----- EEEEEREEEEEE ”'””“”hi% :ﬂ The I Specirpm Exploned WVie Revealed £10.00
a esolution....... e AT b A x

Wi Inovadive ""H'nu‘n,.

De RE Atani £17 .00
Masterieng Machans Code on your TeB1

ATAR! Oserabing ytiem lntng 1043

MORE SPECTRUM LOW PRICES [&™

Sper1 ey Dorngeiter Carnvtrm hase nd Ggoenes ] on whaisoeever wth tha F X Spuctrum Compyter massubpcbured by Sincleor et Lid
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A few examples from our

SOFTWARE l 48'( \
l

and still at the same
LOW price! '

Selection

from independent software houses

Dune Buggy k4.3
Suoer Werm £4.99
lee £499
Softarare Yor ATAR i T Cosme Balte id '!E
Sefruie Comrander L_-lll__T'
=t el Pron %-‘; -5-5:
W r.? b
TR n
s Firaeciat ‘
H:::-r"i': . 'lhh \,,n-u- e £19.59%
Srte Raskst Bave (16K Cavesite] €14 99
Seockss L Biligrds Myriad (3K} 9
.. Charset 30 (1K)
srabage & Domnod s Shaarike
cole 4 & Raversi Space Phupeis
'H' _|--'- Fpdd Might Crowier
frarae for Commodone Hopgper
Serer Rescue Ez ans Wat

¢ M Composer

Soltearg for Sharg
)

4 ary o ZXEY. Dnagon Election 20627 £9.20
e Spectram Crinbage £12.08
u.--'afl.--.e o 'I!'. Adverie L1208

i 53 £16.68

SANYO Colour Monitor

r” “

Now with

RAM

ATARI 200

16K RAM

NOW OHLY

£199:°

BASIC cartridge extra

£39.99 inc. VAT

(E34.77 mz. VAT)

SPECTRUM FACTS

ATARI 800

Now this proven and tested maching has been upgraded {0 a massive 48K RAM
and ils still at the amazing LOW price of£399.99 from SPECTRUM. it's an ideal
Homa Micro lor graphics, educational and pearsonal linance alc. use it and it will
take you from |F‘-'1IF'H'I'\I;‘| up io a small business use, You can add printars, program
recorders, disk drives and more, to expand your micro as and when you wanl, (o

suit your needs. 5o if you're looking for a top of the line micro you must see the
ATARI BOO with 48K at SPECTRUM - NOW!

e e il 5

Spectrum LOW Price

- £399

SPECTR

FACTS 2.t

Hu&

INC.

V.A.T.
Manmum unei RAM 17.899 Bytes
Text Screen 24 = 40
.-320x 182

1 own Aecorder

ACCESSORIES, BOOKS & GAMES for ATARI

Recessories INC VAT
Thermal Frnter C198.95
16K RAM Pack £65.00
400 Keyboard £559.95
32K RAM besrd (4007800 [75.00
4HK RAM begad | 400/800 [£95.00
Paddies (Pau) £11.894
Joysticks (Pas| [13.99
170 Cable 129
Printer Cable £28.50
Meniter Cable £25.00
Thermal Papet [4.00
Fomtmasijer Joyiticks £14.9%
Ouickehat Joystschs [14.55
Kevboaid for Avar 400 [oo.on
Books & Manuwals

Wiley Manyal Na VAT
Basic Relerence Mamial No VAT
DOS. T Manigal Mo VAT
Operating Syttem Lintimg No VAT
DOS. Unlities Lnting No VAT
Home Computer Pregrams - Home/Oiice
Word Poocessor (Disk) 99.949
Mortgage & Loan £14.99
Micregsift Bavic |Dizkette) £59.99

Home Study [Cazsette except whete stated)

INV. to pragramming 1 [1a.8s
INV. to programming 1 £22.99
INV. to programming £12.99
Conwersatiomal French [19.949
Conwersational German £39.99
Conversationa! 1ialian [15.9%
Conversational Spanish [315.94

_n-

VISCO

INE VAT
Ewrcpean Cowntnes & Cops [14.59
Hangman £14.95
Kingdam Ci4.93
Staten & Capitals L1498
Touzh Typing C19.99
Musie Composer |Cartidge £315.49%
Heme [nterisimment (Cortridge sxcepl
wihete stated)
Galanian f29.89
Delender £25.99
Astersidhy £23.9%
Bashatball £24.98
B-'il"::i (Cassnite) f14.9%
Cawerns ol Mars {Disk] £25.93
Centpade £29.93
Compuler Chess [14.99
Mazsile Command £25.99
PAT Man £29.93
Space Invaders [15.59
Stai Raideis [29.99
Cribbage & Dominc £19.595
European Scesic Jig-saw £19.8%
Piagramming Languages & Aids
Aszembler Ediler £39.9%
Atan Baue Cartridge 1% 8%
Macis Assenbler |Dik) £55.5%
Pilst iContamei) £59.99
Pilot |Educater) £89.93
Entertaimer Kit [Star Aaiders Miside
Command & Pasr Joysticks) f65.95
Programmen Kit {Basic Cartridge &
Maniials) - .139.99

UNT

64K

- RAM PACK FOR
VIC-20

play @ Extended Miciosalt colowr BASIC (as
standard) ® Advanced sound with 5 octaves - 255

fones SPECTRAUM FACTS

Maximum user RAM 20679 Byten

Text Screen 16x32
High Rasolution 256x 162
Cassetle Lead Included

HI-TECH Sottware for JUPITER

CDD3I1256M
£228.08
Maumym user RAM 13,323 Bytes
b1 | Imc. WAT Single part 117 x8%:" printe (wth bagic Cartndge)
HNYD 12° green monid £30 &5 paes, b o ”'.” shee Tant Serane M= db
B 36 Cassette Recorcer  £2995  WIC Accessonies | High Resclation 320 % 12
%950 " ,,.:Z: i weith " Cansatie Lead. . Needs awe Recorder
E2125 16K RAM Pach 419
32K RAM Pack 56§ n"nnl HISK I]mvE
.l FE RAW Pack f114 94
161 Currah Chatierboxvice ING.
- Sy EST 45 Ezgn-ﬂ VAT
= ra— SPECTRUM
user RAM
e SEEEEEEEER 1,000 Bytes
I..Ilﬂ..... approx
i Spectrum gs OCutstanding  value-lor-money! The
LOW price E JUPITER ACE uses easy 10 understand
P i 5 FORTH language. 3K RAM EXPANDABLE 1o
L 19K. Full moving keyboard with auto repeat
| VISCOUNT Teach yourse® Drapon Basc | £695 snd caps lack Full sound snd chunky
| Unbelievable value from SPECTRUM! Exlensive graphics.
lacilities include highly advanced colour
graphics. Powerful standard 32K RAM (expand- Spectru_m gag 95
able to G4K Bytes). 5 Colour 5 resolution Dis LOW Price -

Memory Starms £5.90
Cawern Altack .E£5.89
Micro Maze . DE.50
Space Rattie €450
Ace Invaders £5.50
Green Cross Frog C4.80

=_E

MNow a top quality home/business micro for the

price of a games maching

SMemary sipsndsbic 1o 32K SHigh mesolution

ﬂll PET ml graphics 18 Screon colgurs and 8
rder ®Add Disk Drive & Printer lor

impressive 170K Byte system ®Can act as an

intalligent terminal for 8 lamper computer.
Spectrum

LOW price EI 39.90

COMMODORE 64

Very limited supplies of this sew micro now
wvalisbla - plesss check with your local SPIC-
TRUM dealer Balers maklog & [ourssy.

Spmi fruen Carrmpime Cirvioen hue reg ooevend Gon wurbicamger v 1P rha J -Sospcuruen Comges 00 o b tamid ty Sens bl Moappare® Lt
YOUR COMPUTER, MAY 1983

Unbaliavable but true, now you
can grade your VIC-20 from
.55 to a mossive BTVaFRAM,
Enables you to load up to 8
games or programs at a time &
still select which one you wish
to use. Can be used In conjunc-
tion with other expansions 1o
incresse lote! memony up o
152K - using the VIC memory
axpansion board. The SUPER X-
2 will maksa your VIC-20 the
biggest little micro in town

Spectrum
LOW price

£114.04

167



Floppy Diska and Accmtsorias for M 7ADE
T Fiappy Dok end o 10 Card Dink CabieiiCBSE. TS

Faviey Dhend Lrt [dndyt
Sengie Flopgey Dink Lint
Catsla v F /D Drive

Printar and Accesscrien for M7B0A BMIBOE & MIBOK

B Codt Tractor Faed Printes ing

Cahie * /0 Gard & Bem

[aTE S0

CIG.TH

Dass tnp gesius ! ibsallin-sne SHARF
MT-B0A Ready 10 son ihs mompnl you

£75 won'rni

gt it Bame Bwlian bevheasd. CAT. §
feupliy a5 CEREREEE diti VL agE walb
A0 RAM . The BADIC weib pates st
lal adecsnry ollevi oot o pamedly
miciy foa the homd o bunargy [ 4K
Eyie BOM - 48K Bywe RAM 7K
Hyte Videw RAM g A5

hevoestd - ssmers god

* of software
&

wilh sweiy MTBDA

.!“ puichaied .

S SPECTRUM FACTS Specirum LOW Price
daximum user FLAM
Tex! Screen
High Resolution
480 .00 Cassatte Lead, Casselle Player Included

£946

Spectrum
wrras | LLOW Price

- ol &

Wil n FLAM alpms pyroa s s ke

.32 000 Byles (apx)
25x40
Mol available

.29

Inc, VAT

rEgE .
al

g of dawn [ CP/N gvaiiabin

SPECTRUM FACTS
Maximum user RAM i
Hiph Resolution . ...................
Cassette Lead

TEXAS PERIPHERALS
Speoch Synihesizer

Peripheral Exp. System

Disc Conl. Card

C48.58 Disc Drive
AAM Exp Card , ,
Matrix printor

£140.30
C141.95

There’s a Spectrum Centre nearyou...

W 158 RAM {expandable 1o
48K) B Built-in 14K Byte
BASIC mterpreter [l 16 Bit
Micra-processoril] 16 Colowr
High Ressistion sraohies
B Exienwve range of
salid  state  software
command modules avail
able fram to

51 54.95 Il;wci. un:

ceeee 14,500 Bytes (approx)

F ... 256x192
. Extra £10.95

£269.95
.. £208,50
£359.95

ABERYSTWYTH

AberData a1t Gallaways,
13 Poer St G470 815523

ABINGDON

Iwai Fields Camputers,
21 Sewrt SLO235 21247

ACCRINGTON

PV Computwry. JE& Wate: 5t
B2% 385211324611

ALDERSHOT

Dawid Ssunders Compater
Camtrs, 51 Statica Ad
151 10130
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Gordan Harwoed, 5877 High
SLOTRANIROTE

ASHFORD

Ayblord Computer Cantre,
1 Sratign Parade, Clatendsa Rd
07842 44545

BANBURY

Camputis Plei, ] Chores Lasa
(E294) 55040

BARROW-IN-
FURNESS

Aarrow Computer Coatre,
96 Choach 5L 0229 JRI5Y

BASILDON

Godirey's. 28-17 Eaxt Walk
ewn Centie. G168 2830TH

—

BASINGSTOKE

Fishar's. 7)1 Market Flace
pisd 2078

BATH

Seliwnre Plog
02581678

T

11 Yook 51

BEDFORD

Stasad Lud., 175 Midlsed Re
0134 83341 [dust Dpuring)

BELFAST

Arthur Hebsan Ltd.,
37 Great Vicleria S0 0232 248326

BIRMINGHAM

Sharwoeda, lirest Wetteen
Arcade, 021 136 T21)

BOSTON

Featesound Computuers.
19 Delghin Lane, 0205 G4TR

BRADFORD

Phatosavs, 18 Chaaprde
a1 14 J0asee

BRIGHTON

Capricam, | Duwent Rd
27218834

BRISTOL

Bronaal Computers L1d,,
T4 Park Rew, D271 284187
{Just Opencag)
BURY jLancs)
Migia-Nerth, 7 Bisad Si
Tel. THA jOpening Seqn)
BURY
ST. EDMUNDS

Bury Computer Cantre,
11 Gwildhali Sv. 0284 708772

CAMBERLEY

Camerz Arta [Micra Computar
Dreinin]. J8 High 51
(O 78) G534

CAMBRIDGE

KP Ltd., 122 Kingy Parads
01168047

CANTERBURY

Kant Micro Systema, Ceaquint
Heuse, 17 Palace 51032750200

Arcade 8727 31585

Mavion Haymans Lid,,
L Brosmbield Rd [D243) 254395

3

d Photography &
Computers 113 High 51
3 TEINT)

£

Cavaatip Micia Cantin,
33 Far Ganford 5o 0 B2037 ER542

e
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Micraman, 111 Nantwich Ad
Tel. THA {Dpaning S2an)

DARLINGTON

MeKenna & Brown,
107 Bondgate, (DI25) 55TC4

DERBY

C T Electronics, ot Camarn
Tharpe, The Spat. 5332 44780

Veamals, 11 {eglink 5t

DIET 4547
DUNSTABLE

Dermans, 777 Broad Walk,
050l 83315

Broakser 1-4, 130 Higk Strast

Q853 TARRRAED
EDINEBEURGH

Tha Silicen Cantre, §.7 Antigua

50030 557 4545
EVESHAM

Tecnicare, The Lodge,

Brsciala 5. Q308 1140

{duR Qppang)
EXMOUTH

fOpen Channal, 1) Tha Strand
03551 404 dust Dpaming)

Victor Merria Ltd., 340 Argyle
S0 041 221 B384
GLOUCESTER
Tha Modal Shop, 7981 Nortkgate
St [D452) 4108483
GRIMSBY
R, C. Jahnson Lid,,
11 Frorgate, Riesrhasd Contre
AT M
GUERNSEY
Grot's. 3-5 The Pellet,
Sth Pars. D401 28687
GUILDFORD

Tha Madal Shap, 13 Swas Lana,
(R0771) B4R 39115

HAMILTON

Tem Dickzon Computera, 8-17
Cadrow 5t 049 103150
[Jant Dpwning)

Camura Ariw (Mscra Compater
Dimtien) 24 §1 Lpa's R4
01437 5485

HATFIELD

Micraworld, I Cranlord R4
(A7any ) EA137
HEREFORD

Malgray Hi-Tech Ltd. 48 Broad

SE ORYY IVSTAT  (Jemt Qpwmirgh
HITCHIN

Comara Arta (Mitre Compater
Dawinian), §1A Hermitage Rd
D87 59008

Tha Computer Contre
[Hamberside) Ltd., 18 Anlaby
Hegd (DAY 78237

ILFORD

Prat Eateipiiies, | Contimmay
{ment te Ssingbaryi)
High Ad, 01-553 0144

Bralimwave, 74 Crown 51
BT S09EY
ISLE OF MAN

T. H, Colpboura Lad., 5781
Victoia 3. Deoglaz. BE24 3487

(dest Opaingl
JERSEY
Awdio & Computer Canire

1 Pater 51
St eielier. D534 T4000

Veaaals, L3 Farepate
BEERI2NTE

Bass & Bligh, 4 Lower Bnggate.

0532 45451

LEICESTER

Yoangi, 40-47 Balvoir 51

b5 ST
LITTLEHAMPTON

Alen Chann Led., 79 Hogh 51

(5064 LE T4 2LR8
LIVERPOOL [Aintres)
Hargraawes, 3137 Warhvack
Masor. 351.525 1782
LONDON E2

MrGowsng, 144 Grakem Ad
Hacknay. 01-531 5935

Dawren Computar Coantre,
155 Mosrgate. 01630 30301000

Yic Odden’s. £ Londoa Bég. Walk
01403 1584

LONDON SES

Sqoars Deal, 174 Foatacray Ad,
Naw Elham, 01-859 1518

LONDON SE15

Cantlaharst Lid., 152 n'fl Lane,
Peckham, 00 -5352205

LONDON SWE

Cheliea Micros Lid .,
14 Jerden Place, 01-185 8484

ASP Micro Systems, 1ES Upper
5. blmgion, D1-359 9055

LONDON N.20
Castizhuryy Ld.. 1751 High Rd
R1-&46 2780

LONDON NW3

Moviescape, 455 Kingphary fd
Leadan WWY 01- 204 8357

LONDON W1

Duawiea_ & Edyaare Rosd
2-114211

Camputors ol Wigmors Strawi,
BT Wegmese S0 074860373

Colsnmanic Computers, 44
Hegh 51, Acten. 01-997 TEN1

Electralpismre, 178 Mortng Hall
o-2 4 ]
LOUGHTON
Micia & Mavie Chanasl

&

LOWESTOFT

Jaka Walls, 44 Landea Ad
Neeth, D562 3742

LUTON

Tarry-Mare, 43 Gacigs 51,
050 23

MACCLESFIELD

Cemera & Compuinr Conire.
110 ML Se. DETS 2T46R

MANCHESTER
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51, Asn"s 5¢. 081 K31 8167
MANCHESTER GTR

M. Micsa Lid., 85 Partinglen

Lane., Swintoe. 061 7202102

wpen Thare, -Fri-Sat. piid pm
MANCHESTERGTR

PASE, 213-215 Market 5. Hyde
061-366 1535  Tedex: GE5845

MANCHESTER GTR

Wilding Ltd,, 13 Deansgate,
Bolten. 0204 33512

MIDDLESBROUGH
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190 Listhorpe Rd_ D842 768345

NEWCASTLE-ON-TYNE

Nowensile Comirs
& Computer Mart. 18 Northes.
barland Cr. 0827 327481

hfl"" Wicrg Symtamu,
31 Migh St O1-342 0478

NEWPORT (Owaat)
Randall Cox. 110 Commarcial
St DE3) 4TITH
NORTHAMPTON

Basic Computers A Systams
Lud.. 72 Kingsthorpe Hellow,
004 710740

Camera & Computer Centre.
3 Town Sq. (DRO0E) 45815

Sound Murketing.
52 50 Bpnedhin St DO BETFIL

NOTTINGHAM

Campm Computens, 1310
Trimany Wali. D602 47512

NOTTINGHAM

Basic
3541 Trent Boolewvasd
Wast Bridgetesd 0802 B15T1]

OLDHAM
Home & Busisess Computers
Lrd., 54 Yorkahire 51
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PAIGNTON

Devon Computers. 81 Uppes
Munce R, (0807} 518103

PEMBROKE

El
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o
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PETERBOROUGH
Feterborpugh Communications
1 Midland Rd
0733 41807

PETERHEAD
Marth Emst Computers
1-3 Ellis 5t. 0773 Poa0a

PORTSMOUTH

Computer Cornar, 15)
Cammurcial Md, 0705 §33528
[O@ening Ssen)

PORTSMOUTH
Watarlooville
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PORT TALBOT

Micre Gom, € Roys) Baildiagi,
Talbei Road, D839 217730
|Juat Dpening)

PRESTON

Wilding's, 43 Fishergate.
BT 458150

READING
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ROTHERHAM
Evansih Whitehesd,
2 Market 51 0708 82554
RUGBY
Tha Reghy Micre Cantre,
511 Rwgeat 5. 0768 70527
SEVENOAKS

Ernent Finldar Compurarn,
Dorset 5S¢ 0732 458800

Svperier Systems Lad .,
178 Weat 51. 0742 75005

SOUTHAMPTON

R.J. Parker & Son Litd.,
11 Portamswth Rd., Weolaten,
Svuthampten. 0703 434137/0

Bt @l s, carry momey dlvertiaed cen, pleaee hone telom making & journey — Prae coreect st time of goeg to pees £, & 08
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SOUTHPORT

Central Computers,
575 Lord 510704 J1ER)

STAFFORD

Computerama, 5% Fergate 51
rasLnee

STEVENAGE

0. J. Computers
Tawn S5
38 65501

STIRLING

A. Kilpatrick, 34 Por Si
QTEE 5532 [Jutl (pemsng)

STOCKPORT

Wilding Lud ., T Lirtle Undierbani,
Steckport 061-480 1435

STOKE-ON-TRENT

Compyterama, 11 Marka 5q
Arcade, Hanley. D781 168610

S5T. ALBEANS (Herts)

Clarks Computer Contre,
1408 Holdywsld Hsll 877753951

5T. AUSTELL

A B & C Computan,
Decky Haeie. § Lower Sylmer 3q
Q136 B4L5T

TAUNTON

Grays. | 5t Jaman S0 087372008
TEDDINGTON
“Andraws ™, 4§ Broad 5t
5774718
WALLINGTON

Swrray Micro Syntema Lod,
51 Woedeats R4 01-647 S838

WARRINGTON
Wildinga. 111 Bridge 51.
e KR E RS ]
WATFORD

SRE Microsystems Lid

M The Pargde, Hagh 51

913 18802

WEST BROMWICH
Bull & Jomas, 19 Gonems 5o,
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WESTON-SUPER-
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K. & K. Computers. 37 Alfred
5t Tal TBA (Opening Seon)

WHITEHAVEN
P. D. Handran, 15 King 5t

Cemputar City, 78 Victeria Rd,
051 420 3333

Wilding Ltd ., 11 Mamsaa 51
P 4a30]

Hurpars, 71-73 Commergial Way,
4042 61041

WORCESTER

d Wariag Ltd., 1 Marmian
Heuse. High 51 D89% 17551
GT. YARMOUTH

Teny Hood Elsctremic,
162 Matical Gate Shopping Contre
D453 3143

York Computar Contre,
T Stomegate Arcmde. O304 S4T087



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"'.
ACE MEMORY

Bl have recently bought a
Jupiter Ace. I find the 3K on
board rather restrictive. What is
the easiest way to expand the
memory, and what size can [ go
up to?

Donald Towlinson,

Yare,

Bristol.

A 15X RAMPACE for the Ace is
available from Stonechip
Electronics, Unit 9, The Brook

Industrial Estate, Deadbrook Lane,
Aldershot, Hampshire. The com-
pany told me that although it is
supplied as a 16K unit, it can be
expanded — using chips available
from them — to 32K. The extra 16K
costs £19.95. You can get more
details by calling the company on
0252-318260. If you want to discuss
your computer with other Ace
owners, you might like 10 get in
touch with the users’ club. Send a
stamped, addressed envelope to
Remsoft, 18 George Sireet,
Brighton, BN2 1RH.

BOARD GAMES

BMy particular computer
interest is in playing board
games but I would like to enlarge
the normal miniscule playing
board from eight by eight to 24
by 24. I gather that this can
casily be done on the ZX-81 by
Poking into the variable which
controls the bottom half of the
screen. If, however, | Poke 23659
with zero on the Spectrum I get a
blank screen, remedied by
altering the Border colour, but
the computer then locks up. Is
there a solution?
D G Daverson,
Brenrewood,
THERE ARE two ways around this.
Either use Print hash, or change
your board size to 16 by 16. This
allows you to have each square on
the board occupying four character
cells, and some pretty elaborate
pieces can be created with user-
defined graphics to fit within the 16
by 16 matrix.

MISSILE GAP

M1 own an Atari 400 computer.
Knowing that you have one, [
decided 1o enguire about some
things which I do not
understand. I have been told
that there are player-missile
graphics but mnone of the
numerous books and papers
which I got with the computer
signified what player-missile

graphics are, or how they can be
operated. Can vou enlighten
me? 1 would also like to know
how one can use the user-
definable graphics characters.
Thomas Martin,
Kerridge,
Macclesfield,
PavL BUNN, in his book Making the
Mosr of Your Atari, explains tha
there are four players and four
missiles on the computer, each with
its own colour register, size register
and horizontal position register. A
player is exactly eight bits wide by
cither 128 — double — or 256 —
single-line resolution. To create your
player, you plot the squares on a grid
which is eight by whatever height
you want the player to be. You then
put the numbers 128, 64, 32, 16, 8,
4, 2 and | above the grid, adding the
value if the square for the shape is
filled in.

ORIC NOTICE

BI1 am thinking of buying an
Oric computer. I will be using i,
among osther things, as a kind of
electronic bulletin board for a
club I belong to. [ have seen that
you can get tall letters on the
BBC Micro. Is it possible to do
the same with the Oric? I cannot
afford a BRC machine, and have
heard that the Oric would be a
good second choice.
Patrick Skepson,
Letghton Buzzard,
THE oric has a number of
commands — including the colour
ones, of course — to enable you to
dress up your text output. You can
get double-height characters by
using Control D. If you want
double-height characters, vou enter
as part of the program
PRINT CHR${4);CHR$(27);"J
oo foliowed by text”.
The ] will not be printed. Change
the | to an N 1o get double-height,
flashing characters.

WORD PROCESS

H] am a newcomer to micro-
computers and with Your
Computer and a subscription to
some books, have been trying to
learn more about the mountain
of hardware and software avail-
able. I want 1o be able to do word
processing but it seems that as
printers go from B0 characters
upwards, to have a micro-
computer displaying 32
characters is not the best way of
doing it. To have to scroll a 32-
character screen left to right
does not seem ideal. As I am an

RESPONSE FRAME

accountant, I want 1o be able to
compile financial software. But |
feel that dise drives will make
some computers 1 am con-
sidering, such as the NewBrain,
too expensive. The Spectrum for
the price seems excellent,
especially with the Microdrive.
Could you give me an
assessment of the home-study
Basic course offered by the

NCC. Is it of any use 1o a
beginner?

BJ U‘-t:t‘n,

Riyadh,

Saudi Arabia.

A BBC MICRO with word processor
ROM would solve your word
processing problems, but you would
have to check that a suitable
accountancy package 15 available;
and also whether you can afford 10
add discs to the BBC machine when
you get it. The NCC course has sold
extremely well. While not the
breeziest presentation of the subject
matter available, it covers the field
very competently and carefully. It is
one of the best overall introductions
to Basic available at the moment.

INCOMPATIBILITY

BI am sill waiting for my
Spectrum to be delivered. 1 do
not know much about the
machine code. I would like 1o
know if 1 can use the ZX-81
machine-code articles featured
in the past in Your Computer, and
if not, what modifications would
be needed to get them to work.
Farid Ehsan,
Portsuvod,
Sourhampron.
UNFORTUNATELY, the short answer
is "'‘No". Most machine-code
programs put material on to the
screen, and the routines to do thas
need to be totally rewritten for the

Spectrum.

DRAGON DAZE

W1 have seen a great deal of soft-
ware advertised for the Dragon
32. 1 have only had my Dragon
for a month, and am quite
bewildered as to which is the
best software to buy. 1 am

mainly interested im arcade
games. Can you advise me?

Greoyn Parkly,

Parsley,

Renfrewshire,

THE scotTisH Dragon Club, |
Walker Street, Edinburgh may well
be able 10 help you with information
on commercial sofiware. Suppliers
of Dragon software include APG.
Software, 24 Mountain View, Peel,
Isle of Man; Stanley Software, 91
Cradley, Widnes, Cheshire; Saint
George Software, 73 Ling Street,
Liverpool, L7; DACC, 23 Waverley
Road, Hindley, Greater Manchesier,
WN2 3BN; Juniper Computing, 8
Pembroke Green, Lea, Malmesbu Iy,
Wiltshire SN16 9PB; and Wizard

— A

Software, PO Box 23, Dunfermline,
Fife, EX11 SRW. There are also a
number of Dragon books around
including Dragon Load and Gao,
Making the Most of Your Dragon 32,
Enrer the Dragon and Dynamic
Crames for the Dragon 32, See also last
month's review of Dragon soltware
in Your Computer.

DRAGON LORE

BI have recently bought a
Dragon 32 computer and would
like te 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 T Begg,
Abergavenny,
Creoente,
THERE ARE two books on
programming in Tandy Color Com-
puter Basic available from Tandy
dealers. Although these books deal
with the Tandy Color Computer,
they apply to the Dragon as the two
computers appear to have virtually
identical ROMs. Because of this,
Tandy Color Computer programs
will run on the Dragon 32, if you
manage to buy the software on
cassette. As well as the books sold by
Tandy, there arc several other books
on programming the Tandy Color
Computer available in the UK.
which should prove of use. You wll
probably find them advertised in this
issue of Your Compurer.

ROM SWEET ROM

B Reading the BBC Micro-
computer literature, 1 see that
“up to four different 16K inter-
preters” may be fitted inside the
machine, and that the Basic
interpreter supplied is classed as
one of these. Are the other
language ROMs — Pascal, Forth
and Lisp — available yet? Is the
mnemonic assembler part of the
Basic ROM or is it part of the
16K machine’s operating system,
and therefore able to be accessed
by the other language ROMs.
Will it be possible to buy the
Miero fitted with one of the other
languages as standard instead of
the Basic interpreter being sup-
plied?
M E Needham
Clitheroe,
Lancashire.
THE oTHER language ROMs are
being developed in order, with the
Pascal one first. The assembler is
part of the Basic ROM, and there-
fore cannot be accessed by the other
language ROMs. However, it is
possible that the other ROMs may
include assemblers. Acorn tells me it
has no plans to release the computer
with any onboard language, as the
initial choice, except Basic.
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THE DRAGON DUNGEON

TAKE INVENTORY!

You've tried N,5,E and W and failed
to find the particular treasure of your
quest. Now is the time to "take
inventory™ at the Dragon Dungeon.

The Dungeon vaults are filled with
peripherals, books, software and
other goodies, exclusively for the
Dragon 32 owner — from recorder
leads to Editor/Assemblers and from
arcade games to Data Base Manage-
ment Systems.

Our stock of software is selective,
since we believe in value-for-money.
Feed your Dragon on the best pro-
grams! Current best-seller; Sala-
mander's superb ‘Dragon Trek’
(£9.95).

We try to stock everything
published on the Dragon. Try the
‘Dragon Companion” (£4.95) and
discover 12 graphics modes! Current
best-seller: David Lawrence's ‘The
Working Dragon 32' (£5.95).

"Textstar’, which stores six pages
of A4 per loading, now in stock
(£12.95).

Send for current listings. and postage.

DRAGON STICKS

Top quality double-potentiometer
joysticks, for the Dragon owner who
demands arcade action.
but tough and reliable, Dragon Sticks
will keep on zapping when others
faill £19.95 per pair,

N
DRAGON’S TEETH

The Dragon Owner’s Club monthly
newsletter is packed with naws,
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 subscription £3.25.

Sensitive,

inclusive VAT

THE DRAGON DUNGEON
P.0O. Box 4, Ashbourne, Derbys. DE6 1AQ. Tel: Ashbourne 44626

Viking
Software

COMMODORE 64 + VIC 20 SOFTWARE
FROM VIKING

PONTOON 3D ESCAPE *BASIC FRENCH
£6.95 £5.95 £5.95
DRAUGHTS . ...covonmnsn Ciithn e i bt v Tl o £4.95
e s T T g e e e . E4.98
*FRENCH TE_ST 1 Imnlm \ﬂnul' bn-c Franch with this coumne 01' word: lﬁd ph;‘;m
CODEMASTER ._........... e R
*STOCKETTE . . .Small stock pa-r:iaga on tape for stock control of your small humﬁ
e e b L ey e S AT G e T HHHH *a .« L4
NEW — ZX SPECTRAUM CODEMASTER (MASTER MIND) ... ........ R 2. %
PACKGFWCIIBLANK COMPUTER TAPES .{‘Sm

NEW — WVIC-20 18K RAM PACK (SWITCHABLE TO EITHER 3. ﬂ OR 15&'%;
OMLY
'R-EQUIFIE$ AN ADDITIONAL BK OR 18K RAM PACK ON THE VIC 20 COMPUTER,

CBM &4 ONLY

HOME ACCOUNTS L . Keap your hofme sccounts on
the B4 with this éx :dlnn.: p;chaqq Budﬂu nlluc,u.la and video your current financial
T L o . E9.95
STOCKAID The witirmate in disk b-iwd stock
systams. 1200 itoma, with orders and 'lur.:lphn on a 1541 disk drive. Full reporiing and
stock valuations etc. Send for fact sheat | v ren s EFS00

DEALER ENQUIRIES WELCOME
Plaase make chaogqued/P.0."s payabla to:

VIKING SOFTWARE
Unit 3, Meadow View, Browston Lane, Browston,
Gt Yarmouth, Norfolk NR31 3DP
stating machine required

for
PERFECTIONISTS

ONEWERAIN
oBBC

OMPF = 1I
oVIC - 20
©DRAGON - 32

The Accountant Telephonist - Calc-A-Chart & Dragon r
Sotofl 2 A Dirmciory so Ana ot Enthar Saled o Fasn
- comprahenshe that it {ovailable soon) ™2 Programms gaed
5 will BBCOMmE & mus! lor you 8l you need 1o i a
- = L[.HI" . il penous users Son menal Busiress snclhucieg
. LR - Lodge roestrsgs o any fedd and @ '.-'nT and Print anadyss
Manu diiven, Complate 300"t onilen wih & 1253

AOOORRNS Lot assette vorsi Composer Uisor Manual
:“1|.m' M"P' . F.MH' En'uft- i A Programme wih fFa Cacnotie Yorsion
DRy - e Kot ol & Mastor
andd cAhar uncliors you Compnass, giving you & C49.85
?'p:;n%: :J.Z'm?.g"‘. 12 m e e
1 Elakiie wilth audomats Dopaieri T radp Sa00usY'S
Usar Manusl Filing Clork o = BrliskERg bor by

2 Pelllatudfy
Versions The answerlo sl your  mo oot warsion

Fil T TR

E:tlﬂﬂn sach. m:_ﬁ MFE_' .« lor Model 'B’ AR DEAEY

dervmn funclions you only E5.05 ACCESS CARD
£100.00 the set. ;rson a:'v;.c[:'rmm . HOTLIME -

= ool s (0882) 742142,

m Cassette Version ~— “ﬁgpmﬁl

The Librarian-  -00-00 / WITHIN
® KARD Ingex, s Hﬂﬂ“
B Mlasha Seen wilh As Prges mcude WAT

EnCplan] B Fouhnes
and ghing you & % ol
BABMCny ME Mg o
woary erbre. O

PAFP SO0p

= MARE

':: Tel: (0562) 742142
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SOFTWARE FILE

Software File gives you the opportunity to have your programs,
ideas and discoveries published. We will accept contributions for
any home computer provided they are submitted to Your Computer

exclusively. Please double-check

your programs and specify the

memory they require before sending them, preferably on cassette.
We pay between £6 and £36 for contributions published.

Millipede

Shingo Sugiura,
Futney,
London.

You MUST guide a hungry baby millipede
gobbling up red fruits whilst avoiding the

backwards he will bite himself and die. Every
time he eats a fruit he grows by one segment.
When it reaches a length of 40 segments, you
will have 1o guide another faster baby
millipede on a new screen.

You have 3 lives at your disposal. The score
is constantly updated and because all the
calculations and the printing of the millipede’s
segments are done in machine code, the action
1s very fast. If you want to change your speed

press Escape, this will revert you back to the
instructions without clearing the high score.
Use Z & X for left and right respectively, and
the colon and oblique stroke for up and down.

Lines 50to 240 machine code
Lines 250 to 330 sets up screen
Lines 340 to 500 main program
Lines 520 to 700 initialise variables
Lines 710 to 900 instructions
Lines 910 to 1030 sets up screen
Lines 1040 to 1090 prints the rocks

Lines 1110 to 1200
Lines 1210 to 1240
Lines 1250 to 1280
Lines 1290 to 1310

prints the fruits

prints score and high score
new screen procedure
checks the colour in front of
head

death procedura

ending procedure

delay procedure

Lines 1320 to 1360
Lines 1370 to 1390
Lines 1400 to 1420

deadly rocks. Naturally, if you guide him

2 REM Exxrxt MILLEPEDE xzzewe TH PRINTTRAEC1D, 2 i CHESL 13000 CHASE 141 3"MILLEPEDE"

3 REM 3% {c> HMarch 1983 xx 748 PRINTCHE®C 131 3 TRABL 11 3 =BY SHINGD SUGIURA™

4 REM ®% By Shindo Suliura T TH0 PRINT CHESC L325; “You musk Suide the Srowivd millirede”

= REM fEmiriirriiriieefiniany TES PRINT CHEWC 1325 "towards the rife Fruits vhille aveiding”

[ T7@ PRINT CHRS{ 1322 "the rocks ."

12 OH ERROR GOTO 3@ TEY PRINT CHESL 1323, "IF wou Ery to Suide him bBackuwards he™
20 hixeS@ TOD PRINT CHRBL 1325 "will pite him seld ;-nu dig. "

32 MOOET PROCindt B00 PRINT CRR®C1I323:" You have 3 Tives."

43 HIMEN=§2800 OSuRLH=LFFEE  LGTHL=LTE® HEADN=LT] 812 PRINT® To charSe level Press ESCAPE .

=2 FOR k=0 TO 2 STEP 2 Ph=L2B0Q G228 PRINTCrRel 1333 “CONTROLS =

&2 COPTIX B30 PRINT CHES( 1343 "LPF  —cocmmamm——— ¢ Fo

T8 LOY ad4d B4 PRINT CHESC 1540 "D0HN = c=ccmmamma & 0=

ao « LDOP BoE FRINT CHESC 1342 "LEFT =e—ssscca=- 'Z"'

C LDA LICLF.Y BH0 PRINT CHESO 1343 "RICHT ssesscsaes "
183 STA L2C2e.¥ AT0 FRINT'® Infut sPead {0 Fast to 9 sloud " REPEATIR«IHSTR( *R123436709" .GETa
118 LbA e2C91.Y FOUNTILIR PRIMT,; I%-1: af eedi=t [X=1 3010
128 STR L2CS2.Y BE0 PRINT' CHREC 136 ) CHEE. 1303 TREE 7 3 “Press SPACE BAR to atart®)
138 EY 55 REPEAT UNTIL GET=32
140  BME LOO™ ;ﬂ EHDFROC
199 LDY (LCTHX)
- e S
i70  LDA 831 U8R OSWRCH s 138 = AL bt
168  LDA L2C20. 7 JSE OSWRCH LOA LECT2.Y: JSR OSMRCH 928 PRINT TREXZ,2): STRIMGE 3&, CHRAZ24 »
198 - LOA 8225 JSR OSMHRCH 340 PRINT TRELZ, 282 STRINGH 36, CHREZ24 )
P88 DEY 250 FOR WRLL=2 TQ 27
e e Tt e
220 LDA 831 JSR DSURCH LCA L2028 ISR JSURCHILDA LICS2 JSR OEHRCH H i MR Z24
232  LDA HERDX J5R OSHRCH 980 SOUMD L11,-10,WALLIZs108.2
240 RTE JHENT Ix 29 PROCuRLIEIID b
241 1008 HEAT WAL

2750 scorels@ lifek=3 screenk=] 1810 PRINT TAB 3. 30 “Score " pcore’: TAB 20,307, "Hioh score "iRi1X)

260 HINEM=LZEOE
27D VOUERE, 1,23 18, 32,0000 19 2, 2000 17 1. 17,131, 12
260 HIMEM=LIOND

1020 PRINT TREX 3,310 "Lives left *;100e% TREC 2. 31 7. *Screen "iaCreenyy
1230 EHDPROC

Lt

258 FROCdata 1040 DEFFROCSbat

I20 PROCinit 1052 FOR 0BETs1 TO screenkid+]d

310 PROCwal] 150 PRINTTAB RO X3 5o, BHDC 24 32 [0HERES0
320 PROCobst 1078 SOUHDR. -15.6,1

330 PROCSood 1050 PROCuaitcigd)>

340 REFERT 1% HEXT O8ST - ENOPROC

350 IF IMKEYC-98)a-1 THEM Pe="LEFT" i

268 IF IMKEY( ~E7 b==1 THEN Fll=~RIGHT™ 1110 CEFPROCFocd  COLOURL

78 IF IMKEY(=-TAd=-1 THEM Am="Lp= 1120 FOR FOOD=1 TO S0

380 IF IWKEYT =109 ==1 THEH A="DOWH" 1130 PROCuaitd 189}

290 PRINTTABC 7 L2C20+TLOTHR ), TCRSCTR+TLOTHR 2 33 = » 1149  SOUNDL, ~1@, RO 200 3, 1

400 IF AR LEFT" THEN TL2C20e! TLEC20 =1 THERADY=229 1120  PRINTTRECPHDC 33043 . RMDC 24 20 "1
430 IF PBs"RICHT® THEH TL2C20m: TLITH0 341 THEADL~Z2E 1160  HEXT FOOD

420 IF AEs UP" THEH TL2CS2=( TRICS2 |  THERDS=ZPE 1170 VDUIT 0. 31.17.15.228.17. 1

4538 IF AR D" THEH TLICSI={ TLICED 3e | THEADS=22 1180 PRINT TREC18.15), " Ready | = PROCuaitd 20089 )
448 VOURE  colXaPOINT TLECEORIZ+16, {31 -TLICI2 1232416 ) 1190 FRINT TABX18.130:% -

458 IF col%{3 THENH PROCohachk 1209 ENDFROC

460 PROC nunatrice 1201

4T CRALL &2E00 1210 DEFPROCTGmerics COLOURD

480 PEOCQaiE] spsadii) 1220 IF scoreXl=ni® THEN hiXescoreX

430 UNTIL TLCTH: =48 FROCnev_screen 1230 PRINT TABCD. 30 )iscore™: TABCIL . 30 hi%
500 COTOSTR 1248 ENDPROC

=1 AR R R EEN T R 1241

220 DEFFROCInit 1290 DEFPROCTaw . scraen

530 ENVELOPEL.1.3.2,-2.6.6.6.109.0.8.-1.100.0 1260 PROCWALEC 2000 )

S48 VOUZD. 224,255, 255. 255,155 . 295, 755,295 . 159 1270 screeni=pcreeni+] sPeedesbaed-100 IF sbeedld THEMN speadsd CLG
=20 WOUZ3, 227.24.35, 126, 189, 189, 125,36, 24 1282 ENOPROC

S50 WDUES . 226.66, 36,24, 12€. 219, 126.60. 24 1281

TR VDUZRI, 22T . 24,60, 136,219, 126,24, 36,85 125 DEFFROCchach

280 VOUZ3, 2268, 16,57 106,252,232, 1D8. 37, 1€ 1380 IF coli¥=1 THEN acoreX=scoreX+l TLOTHE=C TLGTHY bel  S0UMDL . 1. 1,3 ' ENDPROC
250 VDUEI, 2R, 8. 158,86, 63, 62,06, 1596, 8 1310 IF colX=8 THEN PROCdeasd ENDPROC

SO0 WDUES Z30.0, 24 40,32, 126,190, 127, 122 131l

£10 coli=j 1320 DEFPROCGsad

E20 AE="RICHT*  TLETHYZ=2 1330 SOUMDA.1.3%0.%

€30 Screenal 1340 PROCuaitd 1500

£4£3 ENDFROC 1370 1ifeX=1ifeX~1 'IF 1ifek{0 THEN PROCend
&23 DEFPROCdata 1360 CLG GOTOETR: EMDFROC

5D FOR Masta=d TO 40 1361

673 TCLECIRsMaata dbdata+ 1T HEXT Hdaks 1373 DEFPROCend

£89 FOR YWoata=d TO 40 1282 PRINTDERD"  PRINT Press SPACE BAR to reflas = REPEAT UNTIL CET=32
630  TWARTELYdata 1T MENT Ydata 1350 COTO2SR :ENDPROC

TR ENQFROC 132

Tl 1400 DEFPROCuaiLL T >

T18 DEFPROCinst 1410 FOR Delawk=0 TO T HENT Delawk

TEO PRINTTREC 13, 1 3 CHRSL 1380 CHRSC 141 )"HILLEPEDE " 1420 ENDPROC

are shown with the listing. In order to make

1 REH

SU rrou ndEd the program easier to understand, Rem state- S LEY nem
Mark Esston, = | mems are included. The program gives a good ;E EE—E:ED%‘E

= example of how to Peck and Poke into the e LET zug
sl Z4=43] || display file. Another interesting poin is | 32 e 1ot
Nottingham. - || R S S R K De 188 %F 1a2 " TEEN cono 100

" | 2020. This one line replaces HEAIOSED o o cn s
SL-’FRRDUNI:I IS a novel addictive game for the IF R=4 THEN LET CP=CP+1 15%; [;%ETEE%%:EEE:;QH = (I8="5")
ZX-81, requiring a good strategic mind. The IF R=3 THEN LET CP=CP-1 ARE LET GeGs+l
1 3 c c 127 LET PPRP=FPEEK 1639&+2%55+PEER

program takes up just under 4K of memory. IFR=2 THEN LET CP=CP+33 16297 4P0+1

(continued on next page)

The instruction and a sample of the graphics IFR=1THEN LET CP=CP +33
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RE FILE

fcontinued from previous pagel

108 IF PEEXR PP=12E THEN GOTO 99
Egas " FEEK FP=S52 THEM GOTO S0
al:j'.' IF PEEK FPR=10 THER GOTO 5o

148 BOKE PP.2Y :
145 POME (PEER 16908 +2SE4PEEN 1

f.-3'97+|... #1) . @

b o] oSuUBE zZaan

- EH

REM ##DRAL PLAY LIHG RRERE &

A=1 TO &
BNG 46 . RND 30 "0

TO
"iTRE I1TE"

J.I.,

CE BLOBRE

HT [RMHD#4) 1
CP+ Rud) =LlR=3J3F 3381 L

gggg?l..g y? Z=PEEK 16395+35G «FPECK
gga‘ ;.‘F PEEX PEZ=l2B THEHN GOTO aN
Eﬂﬁ'ﬁ IF PEEK PI=S5S3 THEN GOTO 210

22482 PORKE PZIL. 138
2058 RETURHM
REM ##EXNPAND FRAMC &+

n
-]
"]
]

2188 LET ZaZ+l

2182 IF Z>18 THEN LET Z=185

21es POKE PZ.@

2187 PORE PP .23

2118 PRINT ﬂ'{' i !'f.“

2118 PRINT TREB ;"

2128 PRINT AT Z, (AND $25) ¢1; 070
T Z+1, (AND 428 1 "Q"

213@ RETURN

79539 REM s¥YOU UINgs

S oAy BL. -0
E2AR2 POKE tPEEK 16 ' 1
EBAST+L+1) .0

B018 GOTO Sede

B0 REM ##7DU ARE DESTROYED &

EGEE FOKE (PEEFR 18500 +2S&#PEER 1

NT AT 208,85 "
Sa88 PRINT AT 21.26;
F INKEY%<>»" h= Ji".'!El'\l GOTO S5
@
2a7a IF IHHEY &=""" THEN GOTO 9@7T0

=
a8 GOTD 19

aB REHM &+ INSTRUCT Lat=% % 3
PRINT ThHRE 131:™
BINT

(=4
PRINT *  THE GAME TAKES PL

o

h‘ﬂﬂgﬁﬂ o

A,

w6 W H 2
HUST* . "AVOID. YOU PEICE
. HOUEVDER. RAFTER YO

I
o+
a0
L=

=
L
E
o

o< oM
DO= I D

ﬂ"r’

T0 REACH THE GR
“CAN ONLY BE RER
TEXFPANDING THE F&
+ 7 EXPaND IT PAS

2162 PRINT RT LB T UATT Ay ey
TO CONT IMUE
ﬂl'."ﬂ- Il" INKIE'Y‘I: * THEN GOTOD 9178

Qiﬁﬂ DGSUB 1280

e THEWN GOTOD S93%
1[51Nﬁtvsr"" THEN GOTD 2238

C
RETURMN
EHEE = SR O

Block blitz

Robert Newton,

Wadhurst, SPECTRUM]

Sussex,

THIS COMBINES attractive graphics with very

interesting sound effects. It is based upon the

Vic-20 game of Blitz and helpfully tells you
how many people you massacred if your
aircraft runs into too many tower blocks. A
high-score routine and variable number of
chances have been included to add the
competitive nature of the game. If the
subroutine at line 7000 is included, then it will
start up with some attractive large characters

using the machine-code routine of the Horizon
cassette which every Spectrum owner will
have. Just run one of the programs on the
Horizons cassette and then break the program
and type in as a direct command:
SAVE “mc"” CODE 32256, 300

to be saved, after the Blitz program on
cassetle.

e
5

EBfrcpe, “liipeziegn. 1=,
S8l YEQ ¥ I8ENALE 2ee aun

uan':u"m"

g 'U.ER "*a"+n.a

hm *

: =L 1&.;1&&;319;315:
S g“’“ 20xE usk "p+n.a

515,219,319,355,319,31
n=0B TO 7

ﬁﬁi "C*"+n.a
Ipﬂ
“i- £31 .291 .23 .855,855.23
n=B TO 7

%SR *d"+n.a

T

=
i

b b b
W 9

”’ﬁﬁ;@iﬁ

i gé—aﬁé—;ﬂﬁazaé 755;1%;.._—.::‘31—

4 "g*+n.o0: HEXT n
B 54;5@-13&;315;153;15’3.-

%35

2

3 =
E.%g“ POEE USR "h*en.a

.‘& el Bl ?!}nmmnnnnnms
gy "E‘ﬂ“i‘:"s'rw .

e et i
i

PR P2: ACE E-; 'p_
ER.rat ot E&-’n& =
I:IT.?“.I‘%J :E-Bl? J ﬁ'!#
ﬁgg T w

;AT 13
LA

REN R

é’ﬁ- e Lh 315':1&:‘:"5.:*.3&?" 1

I
1 ]

v ]
lr'."lI

s

I el L1 1
I |;l-
PI ﬁlﬂ[l\_‘.l

3'135 o 1% -:ﬁ 220,
F 1
N %Tﬁi 'n" % E‘E ’lg "éi 2‘!‘
i1 T 3 # L19.7: "
‘{‘ PR IN 3' ts é '1:% g513: *
168 PRINT AT B.7:"F":AT 5.13: "
A 6. 1A Ble 4n 288 , 258
RE A4BE JERR.TR9,70 7
B i .60.116.255.565.955
FOR n=ﬁ o
,Eﬁ? EBEE USE "J4"*n:q

e

EE USE "k"+n.a

i-xl k=0
br- bx=@A
SOWE
'Hur Inns chanoces 7"
EF px>@ THEHM FRINT AT ru.p¢Xx

e aFX
(X oY raew LE

1»1121 BEEP .02 .2@:

EEEE.
éﬂ%ﬂ‘.‘?ﬂﬂﬂgﬁiﬂ-rﬁ"ﬂ T

rxz:=28 THEH PRIHT AT ru-

u-—?‘:i THEH LET px=2(d
EE# F e TR

a1
F INHE‘I‘J‘-- "-I THEH GO TO ABZ

Eb;?éQEEE;:méfiﬁ’ BEET o%a.8

| PUrzEO IR L %!-:ET by=a1

PG .l & DH F’N*J

B e e o e e s s o e e i . e e e

*f';-“*ﬁ
i
ﬁ

3
b

o e e
b= e Iml-ﬂ.'_}lu-“‘ e E
.a‘-a‘a |

ﬁﬁ'ﬁ&

-l-ur]-

%@
-l
el

bl
O
z

]
B
e G i
2 ‘e
1
i R

e b
L=

~d Seoe
E '.FRIhT H'[ bw=1.
T R

=D

= b
(=54 D rx>=22 THEH GC

M AT paomhin

; > Tﬁm”miﬁr AT Fu.E
BTTE (ru,.wxv4i=2 THEH LE
k=g THEH GO TCO 4200

s
E

5

T e
r'
[
bed o =l F
ehisfier:
b |
b

i

L I_El' rulrui_‘l
Lt T4 »w=A

x5"1E&a"
S i

ﬁé-“a-‘r Eﬁgﬁ %ﬁ t“: 'andin

l:: nn::ns and b
l.lj.ldafl ag | ""'"“?'rt“ unv h::ﬂ

§31¥=F£§ﬂ+ ""?'ht isnt:t;nuhtlni' =]

ohince s arsis -

%‘?Eﬁr IF px=25 THEH PRINT AT wu.C

IF IHEEYs="" THEH GO TO 3&&

STRRE445
{ﬁnd - crn;h% =3 it
ES o= AHD pxi=E
= PRINT AT r9.
xo=Be{px+3): LET wo=Bwi

féaé gw :ﬁfm BB
: : T bl

Ea, ,*f“é:% aag'wi
gt R

S.tr» a more next El{lnnf

PR “‘Przsn ans -
gi?ﬁﬂ?gigﬂmﬂ'ﬁ- ks Bgf'r"b 411

i TR

LAROE cuanec :
deby? 48 °"
e Ml 535.;: =& = LOLE

Fcantmued on page 165)
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Cruising
on Broadway
Behind the wh Ee’r of your

Bmadwny. Y-::u tmk 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- :
the 16 & 48K Spectrum. The further Blind Alley

you can get the more difficult it

becomes—cash prizes are bein A deadiyiugl, Gong IS RTES:

offered each month farthe highest sport in fhe vear 3017 Your craft

ve%

SU0EeS- must use strategy to out-wit and corral \“
£4.95 < the oppenent—in this crazy development o pe pursuit games of the late 2600s.
. After each round in the enclosure game more ers'are sent against you to test

2 ¥ v Il and agility, Blind Alley is the machine-8gde attion of the future—now!
For t -
cassettes -

& 2books:

*

TheWorking Dragtn 32

TheWorking Spectrum AR
it | KNG e 3
2 (228 page book) : This is a companion volume to
he first well-documented SPECTRUM The Working Spectrum and

collgétion of sarious mgrams m cludes SE\"BTBi new iea‘tmes
forde =1 AMS H 5

4 mclude a Basu: Renumber gl Musu: Composar and Echtnr

Ywhich can handle Gotos and - — Other programs help you use
¢ Gosubs, a character dictionary, “emunitews | the Dragon 32 as an
\a a file-handler, several utility ' A accountant, for more
programs and a few games. advanced high resolution

Each program is built up out of
re-usable subroutines.

£5.95°

graphics, as a home tutor for
aduecation and for playing
gamas Each -::af the programﬁ

% 2 Ilne by line to help {ievelnp
\ 07 your own programming skills.

*Submit your program to Sunshine 2 i , £5.95°
and your name could be here next month. ; : iy 1

'----------{:ﬁj:_'- N B BN B B B 8 B B
"Avaiiable through W H. Smith's and computar doealer, . . . Trage/Opaler anguiTes welcome

Please send me

i Cruising- Name
on Broadway
al £5.95 each al £4 .85 each Address

The Working Blind s = e s
Dragon 32 Alley
at£5.95 each at £4.95 each 4 e == e e

| enclose a cheque! posial order for £ _ =i

e Signed
payable to Sunshine Books
19 Whitcomb Street, London WC2 THFE We can normally deliver in four to five days,
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rH=*H Eobert Hewton™: L

ET us=32
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Hash: EH =
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ymm3: LET ww=l L

§§Z§ Feie= °

SOFTWARE FILE

Juggler

J Charlesworth,

frlcstri SPECTRUM|

THE OBJECT of this game, for the 16 or 48K
ZX Spectrum, is to keep the balls which are
bouncing around the screen from hitting the
bottom of the screen. To do this, you move a
bat back and forth across the bottom of the
screen, trying to make the balls land on 1t so

they can rebound upwards.

Az first there is just one ball, but every 25
seconds another ball is added and your points,
displaved in the top right-hand corner, go up
in steps of however many balls there are. All
the controls are printed by the computer on
running the program.

For speed, I have written all the moving
graphics section in machine code. This is
stored in the data statements from line SG0G
onwards, which the computer will check for
errors with a checksum when it is run.

1 BORDER @ PHF-.EH @: INK 7 UND " r;AT O.20;" iy
13 GO_TO w00 v B RS SRR RET 'ﬂéglila‘,i’ri’?ﬁt 557536715072480%
30 LET asn- JUCCLER t=PEEK D672 LET ti=PE 371
. LET x=10° GO SUB EX &0 ig,62.4 81% €5, 144,21
T Rk 1§u IF INKEYS<¢:“3" THEN GO TO = ‘6,1:: PPt aini 6«5 fs 1.5 331“
- B ¢~
g =B “: LET x=12: GO 3UB oRe 3!—,"“""'! 22672,%: POHE mz’:..u £85% ’5197,236‘” 1“ .é ‘12%1;‘;2
O _LET 2=t HapoLD 87¢23%-22 55 #; @,51.20 : afiet
SZSTART . LET x=l4: GO SUB = ,E,Eis g Ebgé G0 CLERR :519-99.- LET agn"
20 FER 221 78 LEM as: PRINT_AT (e i‘ 5 A igz‘ égﬂﬁ“é L JELERSETLRIT : LET
X+ BRIGHT 1228 kRS 2T 2&turn ﬁgi;i:t&- ,ﬁw, S 2838 Le?" 28" FOR a<sze0e To 329
J0@ FOR a=i TO 10: FOKE JZ3406+4 201d nﬁn 201 T as ¥ YTai788 % THER B0 48’
AN R R R T 5T R han g i :giaga.aia’gg‘ E 3180 RESTORE 9105: LET t=8: FOR
1-{2 AND RND:.5i: POHE 3254%:+4ra har 3 3003257 3253 3-35506 T0 Subss. READ b. LET t=
FYRCN - SRS M 1] ] o RO T
-ﬂﬂﬂ LET x=21° GO SUE &ﬁ.ggiﬁ ﬁ;lﬁ! " E:-:an;-r 3;9&_&?39229 213 62.0, 1
320 GO_SUB 508 ‘*517 B2 8,7 aﬁ. ) 335- & $45952- 37,922,528 88,26,16,53
330 CLS : PRINT AT @,9;: LET L= 4 413 i‘é E gi 42 0110 DAftR 533,04 .i06.6,1, 157, 5689,
”?,E..“é%“ a9 T ' ri’ %75 ﬁﬁ h i ﬂi 5 igﬁ_nig%,aa?\.ian:z:?: 63,237,160
ua Y I.F ru@: Lf“l’ppﬁ-ﬂ. D SUB 40 155134 215 Egi 7! giﬁ ?1§g5pﬁ;zg gﬂ‘%iaﬁgﬁgiﬂ?ﬁl ﬁu{'g
R ey g e TN DU W 5 33 ﬁé 2 #ﬁ §9 ési h 4.7 <35 160,257, 160,257, 160,457, 160,235,
u:’EEm” FEER Z3873:=8 THEN GO =3U & * B2 izt 415] %EEQ‘E.&;E”“; 52,185.6,2,137
28Q LET p= : aaae DRT 9,197, 16, ~2, 183, 16,
ARER 1.,.;.”11“55:: or LET 1 .08R7 5¥g gluﬂ g"g‘i‘ £ mﬁ‘ﬁi'ﬂé inu,:.gﬁ:ia Vo8 1 3t 06762
237 37 PEEN 23296¢399 THEN GO s &‘ _ 7 g 6120 ReSToRE S1ie. rom a=o :E:?
S 9RI000 o poce soees  iAiEES Besnede e S R R,
o5ET, Rheil BNB T ig). POXEA3E sﬂzﬁgﬁﬁzﬁ A8setlianzene B8 SO0 89 so o rinen 4.
Bobsr. PRINT AT 0,1, PA r‘:g‘“?ﬁﬁn 149:35.3267257.68.326.33.8.54.86 CATA ERROR =i STOP
S d (vsi POKE 16552,0(N/ L) 3¢ €0 38
ouna analysis POKE 16553,0(N /L) 20 01 dgbzon
: or clse the computer will clear display and ?E 8 f“
Predrag Bogdanovic, > draw again. The program returns to Basic co T4
35f9f359r1 M when is pressed any key. The Subroutine at | 408.. 16 @0 d5
Yugoslavia. address 4082h — 16514 — gives — in C cd 82 40 cb 72
register — the frequency of the tone on the car 2a 75 40 ¢4 2a Oa
THIS MACHINE-CODE program for the ZX-81 | socket. 2 di
-.]ruuf's graphics illustrating sound. Sound is | 4082- 01 00 ff 4099 43 c0 ch b2
fed in on the Ear socket. To Load program db fe ch 38 41 18 el

create a Rem line 45 characters long. Use any
hexloader to enter the code. The program is
executed by RAND USR 16526. If vou want
the computer to draw one graphic and then
return to Basic type:

POKE 16551.192IN/L}

| POKE36878. 15
& POKESS, 18 POKESE,28
10 PRINT*MMATT" LL=0

50 FORA=7432T07503 READE
78 POKER. B HEXTA

Sub hunt

Jason Bumford,

Hanham, VICEZU N
Bristol, |

SUB HUNT runs in an unexpanded Vic-20. In
shows a minesweeper on the sea’s surface,
which moves left and right under machine-
code control, while the rest of the Basic
program controls submarines passing at
random depths and directions. The mine-
sweeper can drop depth charges from the bow
and stern and the submarines will randomly
retaliate with torpedos. Each sub sunk scores
10 points, and a deliberately wasted depth
charge losses two points. A torpedo strike
wipes our your score completely. The waste
bomb key enables players to detonate depth
charges in order to launch another if he has
missed. User defined graphics are extensively
used. When typing in the program ensure that
no unnecessary spaces are left, because the
whole memory is needed.

JF@L a3
A2,02, 68

HENE =168
146 IFC=3THEME=ZEBD
158 (LR ¥=36873 55=8185
leB ¥=7834 L=
178 GOSUBSHD: T1F="000000"
188 GET A$:S5YSEEA

195 S¥Y5680: IFLLC>STHENZ20

243 SYSE80 - FOKEV+1,.248 POKEY+1.0

UESDE
247 IFLL=STHEHIFH=<&120THENFOKEH-22 .32

30 FORA=7168TOFEVS FOKER. PEEK(R+25508) : HEXT

g1 GOSUES0D:FOKED, 197 POKEL 0 POKEST3, @ 'POKEST4, 11 FOKEETS, 33 FOKESTE. 24 -GOTOL1

o)

90 DATA3.1.7.23,255,127,63.31,192. 128, 224, 232, 295, 254, 252, 248

118 DATAL-1.5.31,63.63.63.21,224.,224.224, 254, 255. 255, 255,254

138 DATAZ2S55.0.0.8.0.0,.8,0.8.8.42.28,28,42.0,0.8,28,28,28.60,254.254. 124

137 DATAB.1,38,32.67.68. 137.137.24@. 12,228, 18.17. 145, 81.81

138 DATAAC.RZ. B2, 9,20, 59, 28, 1E, A9, 20, 93, 2C, 1E, AZ, 88. A1 .88, CD.A2.02. 8. 07 .Ca, a2

139 DATAGSE.A1,080.CD:R4,.02,06,085,C0.14,F0,01,C8,A9,21,99.2B,1E.R9, 22,599, 2C, LE. 8C

148 CLR:POKE3SETD, 10 POKE3ISE63, 255 - PRINT IR i it iaras

141 PRIHT"zE * I SYSEER

143 AS(Q)="22012231215221522151219122312251228222822283n"

145 FORA=1TOSASTEPS :B=VAL(MIDS(RECE) . A, 20 ) 1 C=VAL (MIDSCAS (B . A+3, 100 - E=S@: [FC=2T

147 FOKEZ687S. B FORD=1TOE ‘HEXTD: POKE36875. 8 HEXT

181 FRINT":BREEDDNBREBBEIT IME "MIDSCTIS. 4. 10", "RICHTSCTI¥.2)

182 ZO=IHT(RHDCEBI#Z1) : [IFZ8=3THENGOTO930

123 IFTI#>"0D0200" THENFORR=255TO1 ZBSTEP-. 1 ‘POKEY+1., A HEXT - POKEV+1, 8- GOTO1808
184 IFRE=—1THEHIFX=L+(F¥22)-23THENFDKEX+2 . 32 ' POKEX+] . 32 GOSUBSGR

185 IFLL=0THEMIFAS=", "THEHLL=S: KK=0:GOSUB9E0 - GOSUE/B0  FOKEH .. 32 ' H=H+414

186 IFLL=BTHENIFA#=". "THENLL=5:GOSUB70G Kk=3' GOSUES80: GOSUETS0 : POKEH. 32 ‘H=H+d4

200 IFRF="/“THEHLL=8:SC=5C~-2POKEH. 32 ' FORI9=1T038 :FOKEY+2, 210 : HEXT : POKEY+2. 0
230 POKEX,35:POKEN®],36: FOKER-1,32 ‘FOKEX+2, 32
240 SYS6E0: M=k+RAZ: [FislL+ (FH22)+21 THEN POKEX,32:POKEX-1.32 GOSUBSED -

246 IFLL=5THENH=H+22 FOKEH, 38 IFFEEKCH=12C>E20RFEEK (H+1 » (O32THENFOKEH=22, 32 060%

feontinued on page 167)
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BBC
MICRO
INSTANT
MACHINE
CODE!

Yes, it's true. Instant machine code from a good
subset of BBC BASIC. Type your BASIC program
into your model B BBC Micro, trigger the
compiler, and your program is changed almost
instantaneously into superfast machine code.
For £34.95 you get: Cassette version of the
complete compiler (along with a version of the
compiler for use with discs, ready for when you
upgrade, the disc version being dubbed on the
cassette after the cassette version); complete
compiler listing; extensive decumentation 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). Ifyou've mastered the
manual, then this book 18 for yvou. Just £7.95

LET YOUR BBC MICRO TEACH YOU TO
PROGRAM
By Tim Hartnell

‘. . .takes you further into the cloudy areas of the BBC machine
than anything else I've yet seen. .. i(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

o o mm wm m w  wm S e mm e = S omm mm

Interface, Dept. YC3,

44-46 Earls Court Road, London W8 6EJ)
Please send me:

( ) INSTANT BBC MACHINE CODE-tape and book-£34.95
{ ) THE BBC MICRO REVEALED-Ruston-£7.95

{ ) LET YOUR BBC MICRO TEACH YOU TO PROGRAM-
Hartnell-£6.45

| enclose £
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'AARDVARK SOFTWARE

.. . . make no mistake!
M Buy professional software from
- = the Atom experts. OUR low prices mean

/ , top quality AND value far money.

/ i Only £5.00 per cassatte.
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AARDVARK GALAXIANS — widely acclaimed as the finest
game written for the Atom, includes features rarely found outside
the arcade — animated score-table, theme tune, progressive hi-
scores and FOR THE FIRST TIME, full internal/external sound
options! That's right! Put the sound through the hi-fii No
additional hardware réquired|

AARDVARK INVADERS — a faithful reproduction of the arcade
originall Superb sound effects, smooth mode 4 graphics, hi-score
& animated score table — in fact the quality that our customers
expect from us.

Remember Folks — AARDVARK never hurt anybody!

Each game ONLY £5.00 inc. postage.

Send cheques efc fo.!

AARDVARK SOFTWARE
189 Ardleigh Green Road, Hornchurch, Essex

DEE0BAN Presents a

Range of Software for

THE JUPITER ACE 3k AND 16K)

£6.50 EACH
INC POST/PACKING
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WANTED: Good programs for all makes of micros. Good commission paid send
copy + SAE for guick svaluation ®***=®ss=ss=s

Trade/ Expart snguiries welcome phone for datalls
S P S e S — — e — — —— — — — m— — — — — — — ]

Please send me

MEMORY STARS

ACE INVADERS

CAVERN ATTACK 1 SPACE BATTLE
;ﬂF'EE\FEFF?ST MICRD MAZE GREEN X FROG
KENT
Tel: 0304 821495. MAME

ADDRESS
Chegues /PO payable to
HI TECH MICROSOFT




Organisation

Andrew Dixon-Symes
West Croydon,
Surrey.

THIS PROGRAM, for any size of Oric, turns the
machine into a three-voice organ. It also shows
how the play commands can be used to turn
the certain voices on and off. The instructions
are included in the program, and stay on
screen while the program is running.

The second short program for Oric, demon-
strates the high-resolution graphics of the
machine whilst using the pattern command to
give the lines being drawn a lace effect.

18 REMH #4&as
7B BEM sess
=B REM w=ws
4@ Gosue Soa

Thres YVo.ce Srnlhet:Ie) s
Conyr iaht 12/ 301983 e

Fingrew Dimon-Grmes A

0 PLAYT. 0. 0.2
TR WemhiEYe

3
99 RER
1% i
IFK#=" 1 "THEMUSICI - --I a

VIICE DME  d=ed

rEaw

[FK4= E'T.i-EH!.Eilﬁl.:".Epn
IFhe="5" THEMSUSICL. 2.8, &
IFKS=" B THEMMUSIC 1o2.10.4
IFR=" 7= THENSISICL. 2. 12: &
1B

L3 REF OICE TWD |4ees

L]

21 'IFK‘I-= D= THEMSICI: T le 8

IFhl-'R'TFﬁM.I‘bIE.J Jelbn &
<5 IFHS="T=THEMLEICL, 38 4

SOFTWARE FILE

feontinued from page 165)

s (FZ)  IFAZ=-1 THEWX=X-3
228 RETURN
FOKEY+S, 200 - 0=32

FOKESS, 39 55=55-1:G0TOLE0
FRINT"SRSCORE NN SO RETURN
FORHH=c8BTOGE0+52 READ ZZ¥

IFGGY 16 THENGG=0G-7
IFTI216THERTL I=11I-F
FOKEHH . Go# 16+ 1
HEXT HH:RETURH
FORIG=7v724T07724+21

HEXT "RETURH

I9=0: 0D=258 " FORKK=X-44TO7 T46STEP-22
':‘T'Ef"SE

POKEX:
IFPEEK"!

5]
a7 HENT-FOEEV+2,B POKEY.0
350 POKENX .32 PR INT " S it rarararaat st stada
1808 POEEY+4. 27 POKEV-6. 248

1818
1838
{044
1956
1858
g
1188
1116
1115
ii1le
1128
1138

PRINT "Hay Mo

GETAS  IFAF=""THEN1840Q
IFRf="Y"THEN14D
IFA$="H"“THEMEND
GOTO1B40 :
FEINT " IEMEA THIS IS SUE HUNT B
FRINT"S EUT THEY FIRE BRCK 1*
FRIMT"® Y0OU HAVE 2 MINUTES"
FRINT"EEvOUR COMTROLS ARE. =

242 IFLL=STHENIFH=38120THENLL=0 POKEH. 22 POKEH-22, 32

256 GOT0180

SB0 V=L F=INT(RND(2)#12) RZ=INTC(RNDC3)#2) [FRZ=1THENAZ==1
505 IFAZ=0THENAZ=1

FORJJ=1TOL1Q:FOKEV-10, 35 -FORI9=1TO:2 MEXT :POKEY-18. 38 :5YSe80
FORIS=1TD6E : HEXT  HEXT : POKEY+2, 8 POKES+2, 0 - POKEX -1 .0 POKEX+1 .0 POREX. 0
628 IFAZ=1THEHLL=0:POKEH. O POKEH-22.0 SC=5C+18 - GOSURSHS: GOSURTRAD : GOTOE3D
IFAZ=-1THENLL=8" FOKEH. 0 POKEH-22.0 SC=SC+18- GOSUERSED : GOSUETA0

Go=RSC 28 =43 [ I=ASCCRIGHTSCZZ%. 1 ) =48

IFPEEK (I9%1 3 C232THENH=19 ' H=H+KK ® FOKEH. 33 RETURHN

<42 POKEY . 178 - POEEY+2, 00 00=00-8 POKEXK+22,32
=22 =330RFEEK (MK-22 )=34THENI 5=5
IF I3=STHENSC=@ : FOKEKK=22., 48  FOKEXK=-21, 41 FORJJ=255T01 285TEP-. 5 FOKEY , JJ :HEX

IF [ 9= STHEHMFOKEKX =22, 32 i FOKEXK=21, 32 FOKEVY+2,. 0 POKEY. 8 19=0

FRINT“JISY0U SCORED"SCY POINTS™ ‘PRINT"EANOTHEE GO

FRINT"M YOU ARE A SHIP TRYINGTO STOP ENEMY SUES

FPRINT"M:ZS® FOR LEFT" PRINT"E:L® FOR RIGHT®

tateriears - BOSUETOR: GOTO1ES

REACHING THEIR TARGET™

YED IFK#="Y-THENAUSICY: 3. 10. & 1149 PRINT"MA.® AHD @™ FOR FIRE™:FRIHNT“MGA'® TO WASTE BOME"
T e 1158 PRINT"NG HIT ANY KEY TO PLAY
= 1150 GETAS : [FA¥=""THEH1 160
2 {  wess  UVOICE THREE =#=s e
Sao : ; 1178 GOTO146
1@ ‘Fhl-'ﬂ'TH-E?'-"l.IEEE:-hH'---
328 [FRS="{"THENAL Teds Tl .
IR IFHE=~D THENEISICT 4. 5: 4 1: :EE:: :::: [:E“ﬂ F-!;l'?f;;_ ::::
Z4D [FRS="F " THENMUSICT, 84644 2B REH ssse Comvriant 1363 sver
2R IFne="0 " THEMAISIC D &: € & .ﬂ ; el 1
268 IFWS="H"THENMJEICT: &. 1B & : Lk
I7TR IFKes I THENMUSIET. 4. 17, & :g T;H‘EE
JER ¢ 558 PLOT IO 5y THREE WOILE BYNTHESIIER™ . 5 13
3ﬁ REM =vad  COMNTROL PANEL  4wed SEB PLOT I B Fmeems mmmes e TE :E:NELMI 1 -ﬂ:-lm
age ST AR=CHESCBE Bne ew Domor - Semeet | 357 . E‘:~—rmli 'E’
-ﬁ,llﬂ IFRE=" T “THENFLAYD: B. 0. @ LEA PLOTT. a4, 0% ?E CoINTURNDC] paclh—4
" VR ETHENDL AY L. 8.0 8 LA FLU'Ii-.-'."l" INETRUCTIONE wea® :H i i,
CHTHENSLAYY, . 0. 8 00 PLOTL. 9. “VOICE=| Numbair®s 1-7 1o Dctave o° ;3_: l:fF-FiﬁT-u-'--
'.f THLHDLmLi:'-B-IG EL@ PLOTI. H wl‘ E=—Silerrars (=0 ln (rave - o ¥
$ THEMFLAYE, 8. 8. 2 B2 PLOTL. =L % b=J Lo 0 1: & 138 FOR A=A ;‘D:EhET'-EF C
458 TFRE="N"THENALAYS: 8. @ 3 B0 PLOTA: 150 =Tre |0t te s o e i 148 ¢ CURSET R, R, 3
4TR IFhg="="THEMSLAYE. 8. 0. 0 B4 *l.EIT-'-:-’-- TECT B S T EET 15 ﬂm E:;?ﬂl:;‘:-l
403 IFKe="L " THENFLAYT: 8. 8: 3 B PLOTh 1% ® Lhwr @i Foiay o g , = : :;m E_,‘ 551-1-4.;-
A53 [FKs=* "THENFLAYD, @, 8. 015700 :.-»a IH{u::.. T LRIES SoUnE R :; t :R“ :';w-;.n:'
b ssp "'J 5 Ay Dy A R ) 198 1 PATTERN INTORNDCL)+1Z7)e1Z7
=au REM eaer  [METSUCTIONSG sras "‘h FLOT In *MF SRS DN Ll 255 0Ny B0 KEXT R
3@t TED BLOY L. 20 TTD OSTOR O THE PROGRAH BRESS THE SO0F ROk i =
SR CLE Fi9- AETLAN ._ﬂ ;‘;:’:Lé‘a
2L TeD:GOTO L@
B Ubbles the program are: Circle, Draw, Put and | height to width ratio — unity for a circle, other
Get. Circle, as the command name implies, | values for ellipses. The resolution of the circle
D J Berry = draws a circular form on the screen centred at | is far better in the highest graphics mode
Rogerstone, BDRAGON] XY and with defined radius, colour and {continued on next page)

BUBBLES IS A game written entirely in Dragon
Colour Basic. Listing 1 is the game itself,
listing 2 is a separate instruclions program.
You can read the instructions now to get an
idea of how to play the game.

The program relies heavily on the speed of
Dragon Basic graphics commands for its
fluidity. Circles are drawn, un-drawn and
moved to provide targets for a laser gun which
is initially drawn with the Draw command and
subsequently moved with Pur and Get
Because I was limited to Inkey$ for movement
control the gun moves continuously — key
presses modify rather than initiate movement.
The only exception to this is in line 60 where
Peeking location 65288 reads kevboard-matrix
columns to detect when the gun is to be fired.

The graphics commands most often used in

M@ “LISTING 2 == INSTRUCTIONS

CR O EEEREEERINERENELENTINENE

3¢ s

48 PRINT STRINGE( 32, ="}

20 PRINT™EE WELCORE TO DRAGON BUBBLES X3~
&8 PRINT STRIMGM 2, "s"}

TR PRINTA CERDLY VIRUS 15 FLOATING DOWN"
6@ PRINT FROM THE SKIES INGIDE COSSARMER"
99 PRINT*BUBBLES. YOUR TRSK AS LASER"
18@ PRINT"COMMAMDER IS5 TO SHOOT ALL THE®
110 PRINT"BUDBLES BEFDRE THEY THE"
120 PRINT"GROUMD. OMLY OME HAS TO TOUCH®
130 PRINT"(OMN FOR THE WHOLE MORLD TO BE®
148 PRINTWIPED QUT."

159 IF IMKEY®="" GOTO 1%@

168 CLS

170 PRINT .STRINGS 32, "=" )

189 PRINT X WELCOME TD DRAGON BUBBLES xx”
198 PRINT STRINGEI2."="}

200 PRINTUNFORTUMATELY EACH TIME OME I5°
218 PRINT™HIT TWD THIMGE HAPPEN: FIRST"
220 PRINT"THAT BUBELE GETS SHALLER. THEM®
233 PRINT"IT BEGINS TO FALL FRSTER."

240 PRINT"DME OTHER PROBLEM 15 THAT LRSER®
252 PRINT™CRMNON CRN'T FIRE THROUGH CLOUD" (PRINT
262 PRINT™RLSD, RS TIME COES ON. THE"

27¢ PRINT™SKIN OF THE BUBBLES BECOMES"
280 PRINT*MUCH TOUCHER, REQUIRING MUCH®
238 PRINTHORE RLIURANTE SHOOTING. ™

329 IF IN{EY®="" COTO 300

319 0Ls

320 PRINT STRIMGEIZ,"="};

330 PRINT"#z MELCOME TO DRAGDM DUBBLES Ei°

340 PRINT STRINGM 32, "=")

352 PRINT®TD COMTROL THE CAMNDN USE THE™

350 PRINT*FOLLOWING KEYS "

378 PRINT STRINGW(@3.” =)i"¢ -- TRAVERSE LEFT FRST"
3828 PRINT STRINGCEI, " "):") - TRAVERSBE RIGHT FRST®
390 PRINT STRINGWCOD,® "):"RM -= TRAVERSE LEFT SLOW®
400 PRINT ETRINGM(3.® ") *s == TRAVERSE RIGHT SLOW"
410 PRINT STRINGSI®3.® "3 "(SPACE BRR) —- FIRE CAMNON®
420 IF INEY®="" GOTD 422

438 CLS

442 PRINT STRINGM 2."=" i

432 PRINT=Ex WELCOME TO DRACON BUBBLES x1”

452 PRINT STRINGS( 32, ="}

479 PRINT"THE GRME SCORES ARE DISPLAYED®

480 PRINTAT THE TOP RICHT OF THE SCREEN®

452 PRINT®IN THE SEQUENCE: GRME, MWUMBER®

302 PRINT"OF BUBBLES LEFT IN THIS GAME;"

518 PRINT"SCORE (DEPENDE ON RADIUS AND”

PRINT @i5@.* =

PRINT @170, "GDOD LACK®
IF TIMER<182 COTO &80
618 MEXT
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SOFTWARE FILE

18 ‘LISTING | -- BUBBLES —— D.BERRY
20 CIRTERRRERRRITRRERERIRRTETLETITEY
39 CLsa

42 MGUN=S: FIVE==3 H] Te@  DANAGE =2

38 GUANTITY=3:RAD= 13 ACCe] : GARE=]

62 DIN MBCE. 8, NORU Y. YOOU D, VELL QU 3, RPIDOOU Y, GUNG 10 12 7, BLARS 10, 127, 0m0 43, CLOWDH 2
5.8}, BILOUD 26, 8

78 REM PARRRETERS:

Hﬁ:ﬂm'tliﬂ!ﬁ"!-ﬁ-‘}ﬁ"-! Coee2 CE=1THICT=1 59 CH24R / (I= |37 KQ=133 K]
L IFM

90 081 = TBRERG. 25 "

109 02 "BM211.2/"

112 O3 "BN215.2,"

130 o4 ="BM22].2:"

139 PMODE4 'SCREEMI, @:COLOR 8. 1:PCLS

149 CETCR,@5-(26.8), BOLOW. G

138 DRAS"EMT. 3: FER1EEEU I LG LAHAL S04 02RE"

168 PAINTC 10,67

179 GET(R.80-025.8),(LOUD.C

109 PUTCR. @)= 26.5), 8C.PSET

199 GET(29,179)-(28, 187 ). HB.6

209 LINECQ.@=(275, 191, PSET.B

218 PLAY"T10) ABCOEDCERI T293~

220 TTL=QU+1

238 1]

248 LOBE 420

238 oEe 11T

260 GOSUB ide

Zre GO5E 630

208 CoTE 4TR

2%¢ IF TTL>i GOTD 27e

382 IF TTLe=l THEM GA=GR+] RAD=RAQIR. 73 HOWVE=-3 mar:r.-n:c—az: IF ACCLB.2 TH
EN RCCed. 3/PCLE:COTO 209 ELSE PCLS GOTO 298 ELSE PLAYTS, 0E000028" 'PRINTC 2, (98
CLE(CAY PRINT*YOU LOST® PRINT=YOU SCORED: = PRINT FINMIDAN " POINTS® PRINT HIT."D
ESTROYED™ |END

g REH DCIRC DRAM CIRTLES

NCLOUD=
39 FOR O=1 TO QU
342 HODdmRMDL 290-22RA0 AL
AT V0@ =RND 48-RAD }+RAD
363 RADCQ =RAD
370 VELLQ)=13/RAD
IF :-srg I¥I0 RND MIQMLSE AND MOLOUDeR THEN XCLOUDsM{@»-12

HEXT

IF XCLOUQ=R THEN WILOUD=173

419 RETLEN

422 REM DLLNDRAY CLN

430 DRAMTBMI, 190, ROSUILESUIROSUILES, B17. 186, USR] Da"
440 CETC3. 178013, 1992, 6N, G

30 GETCZR, 174 =030, 196 ), BLANC. G

888

20 PUTERGUN. CE )= KGUM+10, C7 ), BLANC, FSET

AGUN=RCLNROVE

IF WGUNMCE OR MGUNCCS THEM ROVE=-MOVE
IF ¥GUN(R THEN <GLN=S
PUTCHGUN, T8 3=C iGN+ 10, C7 ). GUN, PSET

RETLRN

REM FIRE-FIPE GuM

TINER=Q
LINESOF , L6 2=(OF , YGUN ), PSET
PLAY=D"

L INECOF, C63=C0F, YGLN ), PRESET
RETURN

REM HITT =-- DRAK OUT

YRR HTE ST« OF e a4

FOR Q=i TO QU

IF FROCO M= GOTO 520

IFCOF+CRADIQMACC N ADY OR - (OF-CRADIQXXACC IR GOTO 329
HTEST=]

IF YCRX)YHAK THEN YHAX=Y{Q) K=Q

HEXT

IF HTEET=@ THEM YGlM=] ELSE YOUNsYIK )
IF OFEC THEN IF MGAXCeZ2 THEM IF YGACF THEN YO=K@ ' COSUB T9:RETLRN

s48308888238d3ad8d

28835

37R REN RUB DUT L REDRAM

982 CIRCLECMEK 1. YK ) RADCR), L

752 RADCK I=F IMIRADLK 3-2)

1029 VELCK dWELCK YEZ « MUK dubf i o RNDN 7 3= 3
1812 IF RADCKIMY THEN CIRCLECWIR).YOKI)FRADIKY.Q ELSE WIT=HIT+!:PRESETCN(KD. YIE)
DeMOK e TTL=TTL=1 ‘GOSUE 1172

1820 DA=DRS VELCK A0 GOSUD 1040

1830 RETURM

1040 REM DCOUNT PRINT DRMAGE TALLY

1258 PUTCE8S.2)-(214. 19, 8. PEET

1RG0 PUTC216, 2= 224,100, M8, PEET

1878 D=DR SCRLEw]1200

1220 FOR LOOP=] TO £

REM MCOLMT (HIT TALLY

1162 AR "BH153.2:"

I3 PUTCLEE. 220201, 10 ). M8, PEET
1288 B8=TTL-1

1210 COSUR 1330

LD PETURY 1220 RAR="ENiB1.2:"

470 REM MCIRC MOVE CIRTLES 1230 PUTS 181, 23— 189, 102, M9, PSET
480 TIMER»D 1248 BE=GARE

490 PUTCNC, K] =€ XC#K2, KB ), BC.PSET 1250 GOSUB 13%0

TOR MCwMC-L BNDL D =2 ) 1260 RAW="BMZ36.2."

SI8 PUTCRE, K1 3=¢ XE+k2, 100, CL. AMD 1270 PUTC 236, 20-0 244, 100, M8, PSET
TR0 ENeRNDIU) PR BB=FIXCMIT-10)

32 IF FRDIEM ] GOTO £ 1299 GOS8 1359

40 CIRTLECMORM Y, YERN ), RRDCAM), 1§ 1300 RAB="BM24].2."

SR PSETCMCOAMY, YN 1312 BE=HIT-{FIM{HI/l@) T

SER Y RN e RN IVELCRN) 1320 GOSUE 1392

TR IF YCRMIZIBE-RAD{RM ) COTO 399 1338 PLRYR0A™

SEQ O RN e RN el RMDT b4 ) 1348 RETURN

550 IF MOBMMIQ THEM MCEM =10 13%2 REX PRINT PRINT DN SCREEN
G8E IF M{RM 243 THEMN NORM =243 1360 O BB GOTO 138D, L350, 1400, 1410, 1429, 1430, 1440, 450, 1452
10 CIRCLECRCRM), YOAM ), BADCRHY, B 1370 RES="REDTLIUT* COTO 147@
629 PSET(MIRMD, YORM) ) 1380 ABS="EN=2,0;07" GOTD 1472
3¢ IF TIMER<IS THEN GOTO 1359 SEe RINI D4R COTO 1470
C42 RETLRY TIMER COMTHOLS SHMOOTH GUN MOVEMENT 142¢ AE®="RIDTLIRIVLLI GOTD 1470
638 REM MOLMMOVE Qun 1410 ABS="DORIVIDT= GOTO 1470
662 IF PEERCCOO=Ci THEM PLAY"C"-GOSUB 870 (429 ABS="RILJDARIDLLI*IGOTY 1470
67T MGA=HKEYS 1430 ABS="RILIOTRIMLI® (GOTD 1470
692 [F MCm="" COTO 730 1440 REW="RIDT™GOTO 1470

£33 IF Mow="." THEM MOVEwCZ 1430 ABS="RIDILID; EHS0, « 3. D4RAM" GOTD 1470
708 IF MGE=", " THEN WOVE=C3 1460 AB8= RIDILIUINIDT* GOTD 1470
710 IF HGa="H" THEM PMOVE=CH 1470 DRFL ARSs3ER

720 IF PGS THEN MIVESCS 1489 RETURN

fecontinued from previous page)

PMode4. In the lower modes the circles are
approximate to such an extent that with radii
below about 15 their finned square shapes
make useful gunsights. The Draw command
is always followed by a string literal or variable
which controls the movement of an imaginary
cursor — up, down, left, right; plus diagonals,
rotation, scaling and blank moves any number
of screen points.

The gun and cloud are formed initially with
the Draw command then moved around with
Purt and Get. The score digits are produced by
concatenating strings containing draw
instructions with ones containing blank move
instructions then using the result as the
argument for a Draw command.

Get copies graphical data from the screen
and stores it in a predefined array. Put
reverses the process. Put and Ger are used in
Bubbles to move the gun and cloud, the
sequence being simply: Put blank sky where
the gun is now; change the X co-ordinate of
the gun; Put the gun in its new place. the
cloud is moved in the same way.

The program is broken down into a series of
subroutines starting with DCirc in line 310,

168 YOUR COMPUTER, MAY 1983

Lines 10 to 220 perform the initial setting up,
draw the screen, and cloud, set tally and score
counters and set up a parameter lisrt.

The arrays used by the program are as
follows: MB stores a bit of blank sky used here
and there to rub out charactérs and so on, X
and Y are circle centres, Vel is circle
*velocity”, Rad is radius, Gun has the drawn
“gun” Put and Get from it, Blank is again
blank sky — this time big enough to rub out
the gun, and Cloud and BCloud are similar to
Gun and Blank. It is important to note that
Dragon Basic only recognises the first two
letters of a variable name so that, for example,
Beloud and BC are the same variable. Lines
150 and 160 use Draw and Paint to fashion the
nasty black cloud.

DCirc sets up each circles’ variables:
X,Y,Rad and Vel. It also ensures the cloud is

directly in front of one of the bubbles. DGun |

draws the gun and stores it in array Gun.

MCIRC first moves the cloud then draws’

out, moves and redraws a randomly chosen
circle. Line 570 asks “has a bubble reached the
ground?"” then jumps to a line which
terminates the program if true.

MGun scans the keyboard and jumps 1o Hit

if the fire key is being pressed. Notice the
extensive use of parameters in this often used
routine. Fire simply draws the line of “laser
light” from *“gun” 1o “rarget™. This is called
from Hit which calculates whether a bubble
was in the way of the shot. It uses the present
Accuracy and Radius values to perform the
calculation. This routine produces a parameter
YGun to pass into Fire which then draws its
line to the point XG,YG. Lines 970 onwards
change the parameters of a hit bubble. Radius
is halved velocity doubles and its centre jumps
sideways.

DCount and HCount are respectively dam-
age and hit tallies. They break the number
passed 1o them into individual digits then use
routine Print to display the values on the
screen.

Worm squirm

J § Henry, =
Cranleigh, RoM
Surrey.

THiS PROGRAM is called Worm and it runs
on a fully expanded Acorn Atom in 4K. The
{continued on page 173)
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A two-minute operation
turns your BBC Micro into the
heart of aword processor.

VIEW is a software program from
Acornsoft (the software division of Acorn
Computers Ltd., who designed and built the
BBC Micro) that enables you to use your
BBC Micro. together with a printer, as a fully
operational word processor.

View is supplied as a Rom chip that
can easily be fitted to your BBC Micro by
your local dealer, in a painless two-minute
operation.

Then, once installed, you only have
to switch on and View is operating
immediately. (You can easily switch back to
normal computing with a single command.)

Also included in the View package
are two special books: ‘Into View! that takes
you by easy stages through all the word
processing commands and explains the

many ways in which View can help you, and
the “View Guide; which provides a quick
reference to all View facilities.

You'll find that View is, by any
standards, a thoroughly professional system,
yet still surprisingly simple for the
beginner to master.

The*Spark-Jet Printer’ shown
in the photograph is the ideal choice
of printer for your word processing
application. Extremely quiet,it offers
high resolution graphics from
monitor or I.V. screen and 1s available
now from dealers.

If youd like more information.
write to Acornsoft, 4a Market Hill,
Cambridge CB2 3NJ.

Or, for details of your local
Acornsoft dealer, phone 01-200 0200.

FIPPPPPPPPFrry

ACORNSEFT




hi=ros graphics full colow and saund effermn.
£ 630

ZX TREK swmrirek gomse in resl tims,
= ran grophics, full colour and seuwnd

€18, constant onicradn duplay of
map, long end thert rongs sran

slatus report,
__:‘i_hdtu- Es-s0

GAMES PACK
Blitzkring

Alis rain

-
R o
"=

QUEST one of the mest exciting odventure gomes currently ovoilable
Spacttem Drogen 32 £ 5-00

exciting moze odventurs with var monstler and lrecsure locollons
Specirum Dragen 32 vu:ﬂflr'li-tl

-

STARTREK the i the kii i d phe
16 or m':..u.-mm:.:: Vic 20 Sor 16k k500 e .

IDMAZE asuciting thrsa dimsniional maze game
48k Spectrum Draogon 32 £5-00

GAMES PACK roadrace, clien_the island, pomoon
Vie 20 £5°00

ATTRACTIVE DEALER DISCOUNTS
PROGRAMERS !!x ROYALTIES _
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Ina place forgotten by time, the D-eatm% Iﬁs heralds an incarnation too horrifying to believe - Terror Daktil
4D. A game so terrifyingly real that you'll need all your courage just to remain atyour 48K Spectrum screen.
As the dreaded prehistoric monsters swoop down, intent on your destruction, a battered pistol and
marksmanship are your only defence.
You must fight for your life and as the sun sets, your chances of survival begin to slip away. For at night,
il mlﬂh see the gleam of their eyes!
error Daktil 4D - a game beyond your wildest dreams; not just 3-dimensional graphics reaching out of
m}:ur Spectrutem to enguilf you, but also the 4th dimension of time that turns day into menacing night atan
alarming ra
Unbelievable thrills await those brave enough to enter the lost world of Terror Daktil 4D.

T""m S g THE Hu“lT"TMHMHTMWNWW other
ETRATOR-. |mrnn-n playahln yet very difficult and ndmwgammnhbtﬂunhn
hwnblrldd-chw - Computer !.prruhrmn: fumgammllbeludmd -RC.T.

IIIIIIIII.IIIIIIIIIII-.-IIIIII
Publishars ves
- nrdgrstn 131Traftlgarﬁuad Greenwich, London SE 10
Cofrespondence to: Glebs Cottage, Statson Road, Cheddinglon, Leighton Buzzard, BEDSLUT TNA

: 1 Please send me your free Catalogue.
™ Please send me:
P~ [ Terror Daktil 4D - 48K Spectrum cassette - £6.95

DThathb ge-48KS rumcassetta full colour instruction
manual and Hobbit book-£14
l [ Penetrator - 48K state-of-the- mamad&:amuaf,ﬁ 95
] Hmseaddﬂﬂphrpoﬂ&puk]lemmmequefmmwder

. of debit msrﬁu.ma..afﬂ'%ﬂ

Amass orderson 24- huu-r ans.anhunu

(01}353?3?9 )

o -




fcontinued from page 168)

object of the game is to eat the zeros and miss
the dots. There are always two zeros on the
screen and when vou eat one, another one
appears.

If vou hit one of the dots a section of vour
tail is cut off and another dot appears. Dots
also appear after vou have eaten 3 zeros. If vou
run into vour tail or the sides vou will lose a
point. The game ends when you either run out
of tail or trap vourself in vour tail. The dots
move randomly one at a time and there are
machine-code sound efTects.

Use j to turn you left and k 1o turn you right.
To master the turning always imagine yourself
at the head of the worm looking the direction

SOFTWARE FILE

you are always travelling. Make sure also that
vou do not keep the button down too long or
vou will turn too far. Here is a breakdown of
the program:

1000-1030 : set up zero

1100-1120 : set up dots

1200-1250 : check if dead end or rapped
1290-1370 : game over routing

STREFclp ey ReBWIBF Py ERe=8" T =
JOPRE e CLEGRA G 5o f g [F WL JORN 3908 faid
SONOVED , O; BRANGY , Oy DRANGT , #7 ; DRAND , 7 ; DRGNS 0
TODIRRG2E FET0 WUS PedIR00 P 02 ]
AL P BRROT P g LUVDTERBFET F g STYRER  RTS
ST UQILDTEA ) p LU DAFRD
St VUFDE Ky BNE VT
TOSTAL; £ORady DET BNEUVUS ; RIS ]
Ll ol T L
SPFORE =1 TN ARG R3O0 TRAG =~ [ 1N
PIFORG=IISTOIE .=y YR P 5 L TNEUV S g MATT 1 N
IGO0 .3 SO, @ TR 21D
I e T g
J I8 INEVU@; Je "0E0# T2 "I RMNI2 e
T ISE0%.

1-95  : set up screen and machine code 1500-1530 : move a dot at random
100-160 : move worm 1999-end : instructions.
;:f;;;..u 1201 e LoCN"K" 3= TeCN* I8 d g Loi Fod 304

SRR GAN R =8y [F 70 Gl BOT .
IEIIFT=dy Toddp 5. 100
JAOAACMAL ol TARTRE S B s JED ; CRANS= §
FAETRB ] =8 &
JEMEORG - STON: PAB=RBCEA2 I N,
Qe wapeTel L INKWUL 6. 310
PP aG-FIPPO R R IARP [F 6 radpF.a
RSP EE ISy FORG I TOI0 p "ERN T = TR T s W,
JPIFE S Iy TFETT e GOE. B
foJow.
FIPOEB=WAP B, B L4080, [FF6L 244080
FIOSE~En g EEE =5
FPd0 Er g PP 40 FORG-STOIP L IMEVV I AT T N
IR
I20PcIF ™03 805 arR.

F2IOIF RN a8 dy TFARN Y= 28d 5 IFRARIIY rady IF BART= 2 e .o
f215T=8

F2200F "0 86 60% o g IFMridg 6.0

P2 TOFrORE-PTONSSS . Ja ; "WRP B LINEVV W, g Ta )
F2APTFRAEDT AP F G P TOL Oy YO XD ARG L INEVO S g W g So5= 1 B,
1338

PEb s b L

SIMOCLEORS : FORE e JTO2 DN "HRPF e B 0 PHF0=8g L JNEVLS ¢ TERJI]=FDO N .
II0SP. BRI ganeé BweF """ TOUR ZCORL MAZES"" g IFN:ZgN=g
TEIOP. “HISCORE: o L

FIOFORB-2IETOPE .~ 8 " WA0=G L INKUU S 2 M,
FEIER Lo 20 FORG=FTORESE. Y

FIA0TRR0eH e L INKUVUS p TWEQ e G~ 0g LINKVU L TREG G Ji¥ g L INEVY S
STHM, s P . "PREES ANY KLY TO RISTRRT™

2RO REGRND ; TR LB LINKUY S o L INEVOD IF TR0 20582

IET08 . I A

P00 TRAM G Ay FORT 2T O LD

JIP RSP B LINEUU L o B8P 2RSS L INECU I g N g Hell- [,
3P0 & . TET

I3/ =EL0-R. B8, Q207

FSIFG il L
TAFP L Ed e idy "R dbs FED=0 B,
rages

B e T L T T e T

BOI0R.CTmYIM ARE BT THE NEAD OF IWE NORM. ™ YW SUTT EAT THE =
SPSOP.CTO S IF YOU NIT TRE BOFE YOU MELL LOSE RRRT OF YOU TaILT
JOFPP. T M E SURE vOU BOKTT RUN INTO YOONR FRIL 08 TREE NALLS oR~

SRR, T YOU NJSNT
O3P USL 2 TD
Jisdl, T @rgD Ltk

FRER YOURRELF =
QUL LEFT ANB "K'
"LARBEEE A2NY WEY

TG AGW RIERT="
To CEMTINUL™ L2 . #IFET

“TPR,

Flight of Fancy

M J Parrot, e the cross-hair and move it around rhe board.
Stockport, iy Line 1180 Reads the scores for each sector of
Cheshire. the board into an array S in a counter-

THE GAME is for the Model B and is the
traditional 501 down, finishing on a double or
the bull. Lines 10,220 give the instructions for
the game, ask the number of players and take
in the names of the players. If there is only
one, then player 2 is assigned the name Beeb
(line 210) and the logical variable Beeb is set
True.

Alter pressing the space bar (lines 230,240)
the game can begin but we first have to draw
the board. This is the most complicated part of
the program because some trigonometry is

mum values for X and Y so that the cross-hair
cannot wander off the edge of the screen. The
two variables Dif and Mote are used to draw

clockwise fashion beginning and ending with
the 6 (at three o'clock). The origin of the
graphics page is set to the centre of the screen
and we are set for drawing sectors and circles
around this central point. The radii which
delimit the bull, the outer bull, the trebles and
the doubles are set in line 1200 and two
variables C and S are set to the cosine and sine
respectively of 0.02 of Pi because the sectors
are drawn recursively 1o save time. [ used the
triangle fill mode to draw five pairs of triangles
in cach segment since this nicely fills the
screen leaving a clear image without unlit

used. Line 1170 first sets minimum and maxi-

pixels.

The main part of the board is drawn by a
pair of nested For-Next loops. The outer loop
— lines 1210-1280 — steps around the board
in steps of 18 degrees.

The inner loop — lines 1230-1260 — draws
four segments within each sector by calling
Procedure Sector. Within this loop the colour
is changed alternatively between the two
logical, graphical foreground colours 0 and |
by the line 1240 which uses the variable K
which was initially set in line 1200. On leaving
the inner loop the logical colour i1s once more
changed ro allow for the start of the next
sector.

Procedure Sector Moves the graphics cursor
to the start X,Y of the segment and Draws the
leading edge up to the point X1, Y1. The third
point of the triangle 1 is calculated recursively
and the triangles are filled in. The next

fcontinued on page 175/
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Sixteen <hift Kevy take vou mto a world with a word processor feel

block operations. Ulia-fast cditing
& MULTI-FILE SYSTEM

Oipcrating Sysiem “erge them, delete them, nprind, save & load them, & odo @
Tlesibility with a simple but powerful svsiem

s TOTAL ASSEMBLER

" & POWERFUL DEBUG

conirol, the convenience of inferpretive exevution meds . Tull use of the name
Command Macros, amodump, and ful I opeTalig ) o imieT Tave

s HI~-RES GRAPHICS

255

Mevibility of assembler vou can really use this high defininion

s MUCH,MUCH MORE

{skeleton programs with machine code m REM) or via memor
dual ROM board av
hardware 1o give vou an integrated develop
WETY EXpefivie shalgima Why e gt in fouc

h [or more details?

ZX81 MACHINE CODE? s =™

ZX. ASZMIC rom transforms ZX81 into an (nTgb e ToR R e

Assembly Language programming unit P Iy RO

@ FULL~SCREEN EDITOR

A BLMk SUreOr mis s a1 yoad
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Declare as miany fikes as vou like, with & 1w ey vl ke, & they are automal wally handicd by th
hem by naimie. Superh

Full #8580 maemonics, unlimiied |..'.'|5r.‘|| Labels, RO & BOL difectives, proper 2
crrors flagped on swreen or prinler. Retocatable object code & oplions 10 Lagilialaie groms

wlifigs Wil

sransembly ESBSS

Al the wsual domp, mosdily, 1l & Ll"r"- vomnrands: plies breakpoints, single sIepPing . CoRlesl

f WOREF PROORETAI,

I 44 resalution under MOgram gor wrel 1oy ghve viol (raly convincing graphics. With the powaer &

Hrp-;.:l fenciion on all kKevs, Double height £ ling pitch on printer. Casselic calaloguc
“ASAMIC GO DY manual with iramming excremes, dinusvon ._!-:.pl.,r-._ aample MrOgTams,
dacumented monitor rootines & much referemce mformation,. CommunicEle with Basic via cavwene Address.

120 page MName .. B AT L A

YOusing the u||1nu~._|1 sol W e
nle from Capital Computers Lod (€9« var), ASEMIC redelines the ZX8F 0 & =esmmenee

m wvstem with profesdonal Facilities which rival even

-

arre ke

Comprocsys \imited
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BOX No. 3 YOUR COMPUTER ~ ~
ROOM 1214, QUADRANT HOUSE,
THE QUADRANT, SUTTON, SURREY.

DOCTOR SOFT PRESENTS

e

oA

*ALSO
CURRENTLY
OM PRESTEL
ViR MICRONET %

B0 y

1Y rI..Ft A HA
UE IJN JER

ARP -EE TWEEMN GALA
XPERIENCE!

OTHER DOCTOR SOFTWARE FOR BRC MICRO

FLIGHT SIMULATOR BY THE SAME 8.4
747 32¢. £6.95 Eﬁ:fﬂ:ﬂ 'h?nm? 'I'H'.; FAMOUS ATOM PROGRAM

A2K 30 MIULTI LEVFL MATE ESCAPE WITH GREMLUIN KOMBATI
KREMLIN M MAPS SEILL LEVELS, STANDARD OR RAMDOM STRUCTURL

HARMGONY 16K ﬁﬁ E{sLﬁJHFISUL INFENITE, SAVEABLE PATTERNS OF LIGHT

THE DOCTOR PAYS TOF AOYALTIES FOR TOP PROGRAMS!
ALL POPULAR MACHINES, ALL TYPES OF SOFTWARE

MO EXTRAST ALL PRICES FLLLY WCLUSVE

ROYALTIES

CHEOUES s P.O. TD
DOCTOR SOFT
288 CONEYGREE RD B B Q
TANGROUND
PETERBOROUGH PE2 BLR MICRO

ADVANCED SOFTWARE
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GROCOVED FOR
STACKING —)

ADUUSTARLE IO
= THREE ANGLES & - - ~
TWAD HEIGHTS T —— ‘

MicroBase. Fits your computer
into your home. Withstyle.

MicroBase. Crafted in solid mahogany, hand polished and superb quality,
Complete with fitted nylon dustcover to suit TV's with up 1014 " screens.
MicroBase suits most computers - Sinclair, BBC, Atom, VIC,Oric ,Dragon, Lynx,
etc., plus room for accessories. Price £20, postage £2, VAT included.

To Order...
please send your payment to:
Peter Furlong Products, Unit Sy,
Etoa& Ind. Estata ;
Peacehaven, E.Sussex BNO 8NA.
Tel. {O?QH]B‘I'EE? ACCESS, VISA.

Please stale make of computer,

Dealers...

MicreBase will anhance your
displays and your profits.
Check out our special offer.

Custom display units supplied.
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(continued from page 173}

triangle 2 is drawn and then on the next pass
of the loop two new points are calculated and
two new triangles are filled in. In this way
each segment of each sector is drawn using
pairs of triangles.

Lines 1290 and 1300 print the scores — the
array $S — around the board by calculating the
necessary points on the circle, and shightly
adjusting the position for the numbers 18, 13,
10 and 15 so that the board appears balanced.
Note that the Text and Graphics Cursor were
combined in line 1190. Line 1360 draws the
wires around the board using the Procedure
Circle with the necessary radii being passed to
it. The only thing left to do is draw the bull in
the centre; again done by the Plot 85
command.

The pgame proceeds by a set of nested
Repeat-until loops. The outer is controlled by
the logical variable Finish which only becomes
tru¢ when the player elects to end the game in
lines 580, 590.

The next inner loop — lines 340-560 — is
controlled by the logical variable Gameover
which is set true in Procedure Totalise if the
scoring is okay for a permissible finish to the
game,

The next loop in is controlled by three
variables, Dart, Gameover, and Bust. The
latter is set true in Procedure Bust if the
cumulative score — the variable TScore — for
the three darts — controlled by the counter
Dart — is greater than the score — Score
(Player) — already obtained by the player.

In the innermost loop a series of Procedures
first move the cross-hair around the board
using the GCOI. 3 command to first draw —
line 980 — and then erase — line 1000 — a
cross at a position X,Y which is randomly
moved in a Repeat-Until loop unless the
player moves it.

Within this loop a check 15 made — line

1050 — to see if the machine should play, in
which case Procedure Mygame 15 invoked.
Here a series of simple If statements is used to
make a decision about where to land a dart. X
and Y are set but to make it fairer X and Y are
randomised by the same degree to which the
cross-hair's movement is subjected.

Line 420 checks to see whether a wire has
been hit. Because they were drawn in the back-
ground colour 2 — yellow — line 470 has 1o
reset the logical variable Wireflag back to
False if the point was really off the board or in
the 25 region. This could have been allowed
for in line 420. Note that the darts are drawn
in yellow on a black background and so hitting
a dart can result in a zero score and the
message “‘wire”. The rest of the program is
concerned with drawing the dart, writing the
score of each individual dart, and writing the
scores of the players together with their
names. The only complicated part occurs in
Procedure Score. Here the position of the dart
15 first remembered by the arrays DantX and
DurtY for subsequent removal and then the
radial distance of the dart from the board’s
centre is calculated in line 680. A series of [fs
then checks this radial distance R to provide
initial scorings. The order of these is quite
important because the number of checks can
be kept to a minimum. Thus scores of 50, 25
and 0 are easily checked. After checking — line
710 — for the wire having been hit, the angle
measured anti-clockwise round the board from
the middle of the 3 o'clock sector — that
scoring 6 — is calculated by the ACS function
— line 720 — which may have to be adjusted if
the dart is in the bottom half of the board.

The next line, 730, essentially rakes this
angle Theta and divides it by P10 1o
calculate which sector the dart s in and
therefore which array element will provide the
score. PI/20 is subtracted to allow for the
counter-clockwise rotation around the circle.

Now here comes the slightly non-mathematical
“adjustment” to make the scoring right. If the
dart were to land in the bottom part of sector &
the measured angle would be slightly negative
and so | should be added to the calculation to
give the array clement. However, because of
the way the sectors were drawn, the
trigonometry is slightly awry and so [ only add
0.7. This makes the scoring correct as il
appears on the screen. Having found which
sector the dart 15 in, it i5 an easy matter [o
check for doubles and trebles by looking at the
radial distance from the centre of the board —
lines 740-750. If the score is a double then the
logical variable Double is set true. Note that it
is also set true if 50 is scored because it is used
to check for a legal end to the game in line
1560.

Synthesiser

Andrew Parker,
Warrington.

THIS PROGRAM uses all the features of the 6:4's
sound chip, using the whole of the keybourd 1o
play like a musical instrument. H occupics
10K of memory. The keyboard is sct out as

{continued on page 175)
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| (listing continued on page 176)
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(continued from page 175)

shown in the diagram, the keys from Z to the
oblique stroke acting as normal notes and the
keys 5, D, G, H, ], L. and , acting as the
sharps. The same is true for the top two rows
of keys. The sharpsareon 2, 3,4,6,7,9,0, +

£ and the CLR/HOME key. This gives a

range of just over three octaves.

The waveform can either be triangle,
sawtooth, pulse or noise. These govern the
shape of the sound wave. The attack-decay and
sustain-release determine how long it takes for
a note to reach its peak volume — attack — 1o
fall from its peak volume to sustain level —
decay — how long it stays at this level —
sustain — and how long the note rakes to fall
from the sustain level — release.

The waveform can be changed during the
running of the program by using the function
keys (see program listing). The instructions
are contained in lines 10-95. Lines 100 to 230
read in the high and low frequency values into
an array. The place in the array into which the
note is placed is governed by the value in the

Tape examiner

M Salmon, _ _
Abingden, S EDH i ?’] M
Oxfordshire.

THE SPECTRUM saves files as two blocks —

header and data. The data may be of any
length and could represent anything, so the
header is needed to tell the Spectrum how to
interpret the data, The header is composed of
17 bytes, as follows:

offset description

0 file type: 0 =program, 1= number
array, 2 = string array, 3 =byles

1-10  filename in ASCIH
11-12 total length in bytes of data to be read
in
13-14 special
15-16 program length in bytes

Bytes 13 and 14 are used for any specific
information required. For type 0 files it
contains the auto-run line number — unless it
is more than 32767 which signifies load only.
For type 3 files it contains the start address for
Load *" Code with no parameter. For types |
and 2 only byte 14 is used. This contains
packed information for the aid of the floating
point calculator. Bits 0-4 give the ASCII code
minus 64 of the original array saved and bit 6
tells what type of array it is (0=number,
I =string). Bit 7 is always set.

The 1able above is given with offsets as the
method used for reading files from tape is by
calling a routine with a buffer pointed to by
the 16 bit index register [X.

The program contins a small machine
routine to do this:

175 XOR A

55 SCF
221,33,16,127 LD IX, 32628
205,86,5 CALL 1414
20 RET

This is set up by lines 10-30. Line 40 sets B to
point to the buffer and sets up a user-defined
function to extract a double-byte number from
an offser X.

Line 50 calls the machine-code subroutine
and the Spectrum waits for a header to come in
from the cassette port.
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kevboard buffer (location 197) for that key.

"The main locations are:

54296-Volume control
54273-High frequency
54272-Low frequency
54276-Waveform
54275-High pulse

54274-Low pulse

54277-Antack/ Decay

54278-Sustain/Release
These locations are used for voice one only,
voices 2 and 3 have different locations. In Line
462, Poke 198,0 clears the keyboard bufler
after each key.

(listing continued from page 175)
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Line 60 extracts the filetype and line 70
skips the output section if it decides that this is
not a header. Lines 80-100 print the filename
and line 110 chooses the appropriate routine
to use for decoding on the basis of the filetype.
This means that it is vitally important that the
routines starting at lines 1000, 1100, 1200 and
1300 remain at these lines — otherwise
numbering is unimportant. Line 1300 is the
only other interesting point — it automatically
decides whether a bytes file is a screen image
or not.

Spectrum owners with an understanding of

machine-code and a good disassembler should
find the area of the ROM between 4C2 and
9F3 — hex — interesting to inspect as the tape-
handling routines are self-contained. I would
advise starting at 605 hexadecimal as this is the
highest level of tape handling. The prospec-
tive decoder should be helped by the
knowledge that the low byte of TADDR will
contain a byte ranging from EOQ-E3
corresponding to the keywords Save, Load,
Verify and Merge respectively.

Memory man

TR Carey, . l
Southampton, _'{.f*-‘ J' /
Hampshire. e S

IF YOU want to know how much memory has
been used by various things this program will
run on any ZX-81 but it is not really suitable
for the 1K machine as the memory is very
limited. Using the memory map on page 177
of the ZX-81 manual and the systems variables

' on pages 177/9. The systems variables are

used to find the addresses of different parts of
the memory. This program is very useful
when writing programs and it can be removed
afterwards.

9996 PRINT TAB 8;“ZX 81 MEMORY",

. TOTAL RAM" ({PEEK-16388 + 256"P

EEK 16389 16384)/1024," K"

8997 PRINT ,,"BASIC PROGRAM™,(PE

EK 16396 + 256" PEEK 16397} 16509;"

BYTES"

9338 PRINT ,, 'VARIABLES",(PEEK 1

68404 4+ 256° PEEK 16405)- (PEEK 18400
+256*PEEK 16401)-1;" BYTES™

9999 PRINT,, "SPARE MEMORY"',[PEE

K 16388 + 256°PEEK 16389)- (PEEK 16
404 + 256 16405);" BYTES"

Definer

Brian Etherington, : =TT
Hanslope, [ g .
Mifton Keynes. |

THIS 1S A MULTICOLOUR character definer for
a 32K BBC Micro. The cursor is moved
around an eight by eight grid to define a new
character. As new pixels are added or deleted
from the new character, the VDU statement
parameters are updated on the right-hand side
of the grid, in line with each of the eight grid
rows. Similarly, the character is displayed in
mode 2 graphics to the left of the larger grid.
At the bortom of the screen in a 16-colour
paint palette, the curremt ink colour is
indicated by the arrow. The ink colour is
changed by pressing the space bar. In this

feontinued on page 179)




THE CURSE

““Know, Oh Prince . . .

There was a time when the
world cowered in the shadow of
the Dark Ring, Shedir, and the
people cried out for a hero.”’

THE LEGEND

i

. . and it was foretold that a
hero would come at last. An
adventurer, maybe a great wizard
or yet a lowly thief, maybe the
son of man or mayhap of
elvenkind . . .”

THE RING OF
DARKNESS

The game created to be the
most complete, enthralling,
addictive and detailed adventure
ever written for the Dragon 32.
A whole graphic world (of
nearly 3,000 travel days) with
kings, princesses, mad jesters,
evil rangers and dangerous
quests will unfold before you.
Across ocean, river, mountain
and forest you travel, to trade
in many towns and dare the
depths of vast dungeons (more
than 9 levels deep with over 20
different creatures in hires 3-D
graphics) in search of strength
and fortune.

Many hours of mystery,
suspense and raw excitement
await you, and of course, you
may be the hero (or heroine) of
whom the legend foretold.

**The most impressive adventure
tested . . . soon displaced
breakfast TV in our house”
Your Computer (April).

THE RING OF
DARKNESS

WINTERSOFT,
PEPPERS GAMES PACK.

AND FOR REALLY HUNGRY

DRAGONS:
PEPPER'S GAME PACK

Trap a wizard, fly a trecherous canyon, zap huge blue

mushrooms, bash bricks, crack codes and trap the chessboard

runner. Six great games on one cassette. Fantastic value.

DRAGON TREK

Take command of your own starship and seek out the enemy
fleet. Features mixed text and graphics in high-resolution.

‘“‘excellent value for money . . . the title sequence was
magnificant’” Your Computer.

ARTIST'S DESIGNER

A complete high-resolution graphics utility. Features include
keyboard or joystick control, circles, paint, shape replication
and text merging. ldeal for software development, education

and home video captions.

25 7~ —~ WINTERSOFT

‘ o
5 "~ Dedicated to the highest quality
(o, software and customer service.
[ Te

I: 01-928 5945 and 01-633 9611

]

DRAGON
TREK

All prices include P&P, VAT and the WINTERSOFT

guarantee of quality and reliability.
Available from good software outlets.
Dealer enquiries welcome.

Post coupon now to:
S.W. WINTER & CO. LTD.
101 Westminster Bridge Road, London SE1 7HR

Please rush me copies of (tick box)

[l TheRingofDarkness................................£10.00
[ Pepper'sGamePack..................ccccovvrieeennns £7.95
[] DragonTrek..... o :

] Arar s DesignNer . .. .. st i £6.99

| enclose Cheque/P.0. for: E

NAME. ...

ADDRESS . .......

_4—%-.*- e e

- B S —




Micro-Professor

THE 64K COMPUTER
THAT SPANS GENERATIONS.

=y

The complete family’

mMiICro-computer...

The Micro Professor is truly a family
computer. With its powerful 64K RAM
and 16K ROM(including 12K bytes for
BASIC) it can handle the needs from the
thildren tc the office epvirgnment. Since
the Micro Professor runs most of the existing

Micro- %
Professor %
Peripherals:

B 55 Key, full-size keyboard
with singie stroke BASIC
commands.

B Floppy Disc drive.

B Thermal or dot matrix printer.

home management and entertainment prugrammes
You and your family will also want to explore the emerging
werlds cf computer music, art, design and animation.

The Micro Professor can do all this and more.

. B In busmegs the Micro Professor can be a valuable tool at work with its capability to handle

\ APPLE Il Software you have access to a wide range of programmes such as accounting, payroll,
job costing and inventory control, or if you have a special problem unique to your business you can
write your own programmes in BASIC or go to high level languages such as PASCAL, FORTH, LOGO and PILOT.

16K ROM (includes 12K of BASIC Jmakesit casy.

The kids will love the excellent range of games available, 120 at present and growing all the time, plus with the
knowledge that the Micro Professor is capable of handling APPLE 1| Software they can possibly relate to the
APPLE |l computer they are using at school. With its six colours plus high and
[f. low rasolution graphics the Micro Professor will sustain the

most enquiring mind to explore the world of
ro- computer aided design.
5 r[\.o essorp Apple |l is a trademark of Apple Computer Inc.
MDPEIT M ASSIVE FOR A MICRO.

Exclusive U.K. Importers: " .
SIRTEL [UKILTD., 19/24 Alfric Square, Off Maxwell Road, Woodston Industrial Estate, Peterborough PE2 0JP. Tel:{0733) 236010/233955

B Joystick controls,

'AVAILABLE
“THROUGH YOUR
| LOCAL

- COMPUTER
- STORE.
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fcontinued from page 176

way, overlaid multicoloured graphics charac-
ters may be defined and automatically dis-
played. The VDU parameters are displayed
for each colour as you step through the paimt
palette.

The program has been written in fully-
structured Basic and makes extensive use of
BBC Basic procedures. The only Goto stare-
ment in the entire program is at line 140. Note
the procedure Cursoron at line 1200 redefines
a different form of cursor to that which 1s
normally available. I believe that this program
represents a valuable software-development
tool for the BBC microcomputer, and is
unusual in rthar it allows for multi-coloured

SOFTWARE FILE

character generation. In addition, the program
15 an example of good programming technique
for those just learning the craft. Multicoloured
characters can be printed using the VDUS5 and
move commands. The following example
prints a character in red, white and blue. It
assumes that characters 224-226 have been
defined by the user:
5 MODE 2
10 BLUE$ = CHRS$ 18 + CHR$ 0 + CHR3 4
20 RED% = CHRS$ 18 + CHRS 0 + CHRS5 1
30 WHITES = CHR$ 18 + CHRS$ 0 + CHRS 7
40 A% = BLUE$ + CHR%$ 224 + CHR$ 8 +
RED$ + CHR$ 225 + CHRS$B + WHITES +
CHR$ 226
50 VDU 5

60 MOVE 640, 512 : PRINT A%

178 DEF PROC_INITIRLISE
1809F R4, 1

IOOFOR[x=1 TO 1%
21WCm ] | Yim]

ROWKC 1%, 9 @ READ SHADE®S 1% ) NEXT

mmﬂmurw,:#urururw#m
i

AROPROC_MOVECD. 80
F10PROC_D [ SFLAY
IZREMDFROC

J4QDEF PROC_SCREEN

IBOCLS COLOUR 7

SEAPRINT " CHREACTER DEFINER®

378 COLOUR 2

289 PRINT TRE(D.145 "Use normal cursor®)
IFEPRINT TRBCA. 150 "movenent kevs to®)
AGOPRINT TRECR. 16): "position cursor.”i
418 PRINT TREX.18) “Make 4 mark using")
428 PRINT TREXO. 192 "the COPY kew. ")

430 PRINT TREXD.21)i"Erase & mark using®;
440 PRINT TREXD.22) "the DELETE kev.":
450 PRINT TRASCH.24 )i "Press SPACE DAR =o".
468 PRINT TRE(Q.2%): "charde ink colour.”
470 PRINT TRECR, 272 "Press ESCAPE fa*
480 PRINT TRB(D.28); "define nev character”®

00 [NCmg

218 PROC._ T

SSOPRINT TRBCE. L i STRINGE. B, CHEm 241 ) 3
SIAPRINT TRECE, 10 STRINGE. 8, CHREC 242 1)

248
1243

SBRCEF PROC.INPUT

F=LBE PROC_WOVECD. -1 ) ENDPROC
Ael8R PROCMOVECD, | ) ENDPROC
A=L28 PROC. 1N EHDPROC

A=LET PROC_MARK Thck )« ERDPROC
A=A TF PROC_MARK(A ) ENDPROC

TIBIF W3E Wesi
TERIF Xyl Xi=§
TRIF ¥Yxd Yeal

162 REM Dimimifiie i ari i iEn e niiei i nnnnetnsensniennnneeey [HITIALISE

199F0R Ix=] TO 8 FOR Er=1 TO & GRID%C %, @ NEXT NEXT

FIREN I R T N E R R R R R R EE LR e ey SOREEM

430 FOR [%=1 TO I3 I:Il.ﬂ.ﬂ‘ IS PRINT "'FBH-{'-I 31 JiCHRE 224 )i ' HEXT

548 VOU 31,%.2:240.8, 10, 240, 8. 19, 240.8. 10,240, 8, 10, 248.9, 10.240. 0. 10. 240. 8. 10
939 YOU 31.14,2,243.8, 10,243, 8, 10,243, 8, 18, 243.8, 10, 243.8, 18,243, 6, 18,243 8. 18

STOREN DERETTOIEE R TN TR R ARV R RS R RS R R R NN ER TR NPT

12 BEM CEEEEE TR R TR T N AR TR S4BIF YHel Yred
20 REM 1 T ;
30 REM * MULTI-COLOUR CHARRCTER DEFIMITION PROGRAM x mwmq.ﬁﬂ -
43 REN % ]
S R A : TTOREH ttﬂtﬂtt‘tgr:::l'lﬂ“ulﬂiﬁliitmtiﬂh"ﬂiﬂtﬂﬂﬂ"!ﬂﬂtﬂ AR
£ REM 1 JAHUARY 1983 . TRRIF GRIDH( Y, X6 =ft ENDPROC
72 FEM ¢ X EPACOLOUR A
82 PEM DIREEREIIREERE i T R R SRR R R R AR R BIBVOU 224, 8
1:; EH i B20IF GRIDNCYX, XM M0 TIMC=GR1DMC %, K2 0 GREDSK ¥ 0% e PROC.CALCE TINCS Y
ERROR BBGR DN Y M el
112 DIN GRID=K 8,8, ROM 15,9, SHADER 15) B48 PEOC_DISPLAY
128 MODE 2 ESAENDPROC
130 PROC_IHITIALISE BEAREM TEEEEIITERXEEEE I EEr R L R R E T R A LA TR ET [
1408 PROC. IMPUT ' COTO 148 ATROEF PROC_IMK
150 DATA RED. CREEN, YELLOW, BLUE, MAGENTR, CYRN . WHITE, FLASH BLACK-WMITE, FLASH FED- ERPROC_CURSOROFS
CYRN. FLASH CREEN-TMACENTA. FLASH YELLOW=-BLUE.FLASH BLUE=YELLOM. FLRSH MACENTR=CREEN BSOCOLOUR T
FLASH CYRN-RED. FLASH W] TE-BLACK SOOPRINT TRES TN+ 30" *)

SIAIHC =[]
SEOIF TMCCHT IMCk=]

SZ0PRINT TRBC M+, 38 2 CHRI 244 1
S4PPRINT TRE( A, 11 NSTRINGS 40, " "
930 PRINT TRSCE. 113 SHADEW [Mck )

SEOCOLOUR Thacy
STRPROC.YIU
SERPROC_MOVE(D. B2
S50PR0C_CURSORDM

1020ENDFROC

1QIBREN T T Er e f R e T ri T e e e e ek e rt e e na e DISPLAY

1828DEF PROC_DISPLAY
1 E3APROC_CURSOROFF
1B4BPROC_VIU

1858 VDU 5

1068 MOVE 192,847
1878 ViU 5,127
IRSRFOR IXe1 TO 15

125A0F ROMYC 1Y 93] PROC_SHOM I%)

1 1B3HEXT

i W 4

1120 COLOUR [hxx
L132PROC_MOVEL . 0D
1 14@PROC_Cumtiain
11 SEMNDPROC

1168 SEN STl I eI T e ke ke e ey D ESEOEF

1170 DEF PROC_CUPSOROCF
L1188 23,0.18.32.0:0:8;
1198 ENDPROC

1208 FEH i v iin aria s ni e r e s n e eneey CURSIRoN

1218 DEF PROC_CURSORDM
122000 23,9 10.67, 0,0,
230D 23,8, 11,4, 8/0:8
| 24BEHDPROC

1298 FEN IRt i RNl T R e R e e e ek vy S0

1268 DEF PROC_SHOW %)
1278 GOOL .Ax

12EVDU 23 Ao 224 ROMEC Y. 1 ), ROMEC AR, 20 POWR AEC. 3 0

%o b RORE A, T 0 BOMR A B D
1298 NOVE 192,047

1308 VDU mreZ24

1318 BIRFROC

1320 FEM sninprinrneriann e i nririi i e rer ek r o es el

1330 DEF PROC_CRLOORL)
1 340R0E A, 9 1w
1FBF0R Th=1 TO 8
1 SEOR0HRT AR, 17 =0
1I70FOR Jx=] TO 8

LPIEAIF GRIDS 1%, Joheft ROMRY A 1Y dePlRltor A% TN bl 250 8= P00 30 ROMYNE AL, 5 m)

1IRaERHE T

1418 FEEM TERntnien e e e r e T IR T R R e R R R T R R e Rt Ry VU

L4Z00EF FROCVDU
1420PR0C_CRLCE Theck )

1 44BCOLOUR 7

450FDR [x=1 TO @
4EBPRINT TRE 15, [Mel 0™

L470PRINT TRBC1S. 1%e1)) R‘I.'.l.'-l'.f [hlr" %%

[4BRMERT
14SENDFROC

CHARARACTER DEFIHER

:

BLUE

P T 2

PRe"c8e U LS ,Y™ """
che"Selev2 " keuT'""
Chans®fRkFo88ur"

-~ = ESCRFE_ o
!’Tn- Mnew oheeactes

e s s rugmwaen

M-y P B T R A T

Rally racer

D T C Breskn,
Byfleet,
Surrey.

HERE 15 A program for the Acorn Atom which

tests a player’s ability to steer down a twisting
lane. Using a combination of Atom Basic and
resident assembler, the program uses under
2K of memory, and also graphic mode 2a —
colour — so the screen RAM and floating
point ROM must be fitted. The road is shown
in a 3-D image as white dots and every time

feontinued on page 181)

10 IF 7H#99<>8 W=0; 7#35=8

2@ GO0s.s

38 E=0

48 DIM LLS

58 F.J=8T028;LL J)==1;N.

68 P.$21;F.J=1T02; P=#2800

flisting continued on page 181)
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“ITLOOKS NICE BUT WHAT
THE HELL CANI DOWITHIT?"

Every ZX SPECTRUM Print'n'Plotter Jotter has 100 pages of finely
printed screen grids.

50 for the high resolution screen. 50 for the normal character
screen.

With these at your disposal you can plan practically any graphics print-
out to program Into your computer.

The high-resolution PLOT grid shows every one of the 45,060 pixels!
Every one printed. Every one with its co-ordinate numbers. This gives
you enormous graphics power to DRAW, PLOT, CIRCLE, PLOT OVER and so
on in any position or screen bullding up graphic drawings, charts, maps
... In fact anything without the complications of guesswork, integer
ﬁ.ﬂ} gr: gfﬁ}gr wrongly positioned pixel colours which change PRINTed

The normal character PRINT grids on the other hand will allow you to
be specific about PRINT AT, TAB, PRINT OVER, SCREENS and INK/PAPER In
direct co-ordination with PLOT . .. you see every page s printed on high
quality tracing paper . . . ideal to overiay on to illustrations and ‘copy’
or co-ordinate.

And there's another bonus, because each page contains 24 User-
definable grids — 2400 per pad!

With 50 pages of PLOT grids, 50 pages at PRINT grids 2400 user-
definable grids, a set of colour pens, a printed PIXEL RULER and our
Special Offer of demo programs, IT'S THE BEST VALUE IN ZX GRAPHICS
PROGRAMMING. i

“PRINTER PAPER THAT WORKS?
| DON'T BELIEVE IT!"

Five rolls of our PRINTER PAPER will only cost you E10.95. And you will
gain agreat deal more! It prints beautifully. It's not too thick. It's not too
shiny. Print is black — not grey. it actually feeds through the machine!
See for yourself. Only E10.95 for 5 rolis. Eeware of expensive imitations!

“NOW WHICH KEY DO | PRESS

TO SHOOT DOWN
THE THING FROM MARS ?”

Ever forgotten which key to press when playing agame?

Do you suffer froma mind-bogagling mass of programmed keys?
Do you write programs that use different keys to perform various
functions? If 50, we have just the thing for your ZX SPECTRUM.

A pack of Print'n'Plotter Keyboard Overiays.

Just write the function or functions under each key you programand
keep the overlay for the next time you play the game.

Of course there's lots of more uses you will find for our OVERLAYS, user
defined characters, keyboard scanners, mathematical programs,
business uses —toname just a few,

There's TENOVERLAYS to a pack — 50 you can program with impunity!
And they fit perfectly onto your standard ZX SPECTRUM KEYBOARD.,
Each OVERLAY is printed with the cursor movement key directions and
there's room for program name etc.

¥ioda
R e, . =4

“ZX81 GRAPHICS BETTER

BT

vast possibilities.
Why not Invest in a ZX&1 JOTTER, FILM and our guide “ZX81 Graphics
programming made easy?

The JOTTER is a 100 page pad of PRINT grids and PLOT grids with all
numbered co-ordinates. The FILM is a re-usable matt transparent
Fulve&ter version of the grids which can be drawn-on and used again . ..
deal for overlaying and copying.

The 24 pgge full colour guide will show you how to use the JOTTER and
FILM to produce perfect iow resolution graphics on your ZX81!

50 stop squiggling. Get a set now!

“WHERE CANIGET THEM?"

Post now or call at one of our retallers!
Post to Print ‘'n’ Plotter Products, 19 Borough

ZX SPECTRUM JOTTER @ £9.95 each
ZX SPECTRUM KEYBOARD OVERLAYS @ £2.95 per pack Bufter Micro (Stréatham 01.769 2887)
ZX SPECTRUM DEMO CASSETTE @ 95p each
ZX81 JOTTER PADS @ £3.50 each

TOU Can $6¢ and Duy most of our progducts at:
W. H, Smilth IComputer Stones)

Microware (Leicester 0533 25015

Cenrys Bookshops iLonoon EC1 01-253 5411)

Personal Computer Services (Darwen Lancs 0254 TT66TT)
Teiford Eiectronics & Computing ESHH'I'I-IIII 0952 aB0008)

- ZXB1 FILMS @ E2.25 each Georges Bookshop (Bristol 0272 276602
High St., London SE1 9SE. ZX81 “GRAPHICS PROGRAMMING GUIDE" @ £1.50 each,  Microtech Systems iGillingham Kent 0634 5713211
7 INTE et Horthampton Home Computer Centre (0604 47749)
Name: X PRINTER PAPER @& E10.95 per five rolls E;l'_llllﬂ tm&ﬂ;ldw[mﬂ ﬂ?g:g;;é-:;i?‘rm
. Remittance encliosed, Please bill my Access/ umn&r!rf MiCros (Morecambe u"n?:ws:- 411a35)
Barclaycard /visa/Mastercard No HNOrth East Computers (Peterhead 0779 799001
Address: Phato-Video (Hereford 0432 2679971

Please note: Price quoted incluge VAT, PEP for

UK deliveries

A Overseas order please add 25% for additional

Surface Mall.

Computers for All IRomford 0708 751862)

Pri .n,sgsﬁﬂl‘



SOFTWARE FILE

(Kisting continued frorn page 173)

er
E:LLe JSR LLI:LDA #5R:CLCADC #3E:STR #58:STR A3BIF;STR#3ALF
0 JSR WFETLILDR ES;STA #99
198 CPY Bl:BHE LL1
11@ LDA #3E:5THR #30,CLUADC #5B:5TH #3568
128'LL1 CPY @3/BHE LLZ
133 LDA #IFISTR W92 CLCIADC W3B)5TR #98
142 'LLZ LDA #8002 ; EORE4: STRBODZ KTS
193LL3 LDX ®0:5TX MSEISTH W3DISTX MSE
168 LLs STH @5SC
170 LOA %3R89, X 5TA #5A;CLCIADC #38)5ECSBC R1:5TR 839FF, X
180 JSR LLS:LDX #SCLDA W3ISFF. < STA #SH: INC aSE
190 DEC #5C: JSR LLS:DEC WSE: INC #35C
209 LUK wSCLDA #3820, XiSTA A3RSECIRLC &#39:5TH N3AFF , K
218 JSRE LLS;LDX #SC:LDA M3IAFF.XISTA 85A INC »SE
228 DEC WSC;JSR LLS:DEC eSE
230 LDW &SC; 1IN INK;CPY @32,BME LLS
240 LDR MBTCE:ORA WMSTCFIORA WNETDO:ORR #37D1:5TA W3L1RTS
258:LLS JmPC83FE 2
260N, 1F.%6
278 C=0;L=0;B=WBE02;H=z K=1,) "#9E=] ; TSF =254
ZEONCLEARZ ; COLOURL s TR9E=64; | #37EE=-1.00%,.d
290 F.I=BTO32;J!83Ree=32+; J! #3BBa=5s~1 .

I10aK=R, XH) TESA=K I F. J=0TOR. K. 55+3; C=C+

32@ IF Cx500=9,H=H+1; Te3E=H-1, 7#9F=-H+1;G05.d

330 LI.LLE

34 TB=7TH' 4

350 IF TeSI<H8; TRIS=TNI%~1iG.9

260 TB=TB ' 4iH.iG. A

ATobP.S12°Y0U SCORED “C® POINTSS""*¢

358 IF CoHW)WsC

98 P."  HIGH SCORE 18 “W"""“

408 P."PRESS LCSPACE BAR] FOR AMNOTHEF GO"°iL1.WFFEZ:FEUN

4190F . J=0TO0Z28; 7EBsTE LR, iH. iL=L+]

420 IF L=3!G.b

439 Glh

440dF 87 IF H=ZiG, 460

450 F.0=1T0 HiMOVECCO-2 Y82 2, 61 DRAML € 0=-2 182 3,635 N,
E

47asCLEARD P. 920

488 F.J =35T045: MOVEZZ, J) DRAWES, 48 H.

498 P. """ 9" lombard™" " 1

S0 P."STEEE YOUR CAR RS FAR AS YOU CRHDOWH THE ROAD BY THE"
S8 P KEYS 1=nrf

sea P L "Wt LERTT!?

538 P.". 1 "¥93" RIGHT"’
=448 p, """ FRESS SPFRCE BAR TO CONTIHUE™

308 LI.LL3:F.=@TD182,WALT iN.

558 LINKRFFEZ
Soa

fcontinued from page 1789)

500 of these disappear off the bottom of the
screen, the degree of difficulty increases until
the player crashes three times. The score
obtained and high score is printed and the
game starts again

S MEHN Leas Frogess

iU CLEAR (MIEF 27478 «T9asPFLEF 2 TaTa-T000
&0 B0 BUE ] S0

a3 IF IMeEvs=={= THEN PORE J233I.0¢ POME

80 IF [MEYI="d" THEN RANDOWIIE USE 3048
85 IF IMEEYE="1" THEN 00 SuR 120

1 IF I EYE#="r= THEN MAMDORITE L8R 727

Extra tools

Peter Barney,
Letchwaorth,
Hertfordshire.

SPECTROM

UIsers OF Bobby Rao’s toolkit machine-code
routines for the Spectrum — page 77,
February, Yowur Compurter — may find these
routines useful also. List 3 and list 4 arc high-
resolution left and right scrolls, but in each
case, the byte listed as 55 or 63 — use only one
— will scroll with wrap-around if 63, or with a
white pixel from lefi or right, as appropriate, if
55. This same byte Poked 0 gives inverse
characters with wrap around.

List 1 and list 2 are high-res up or down
scrolls, which may be of interest as they are
much shorter — 53 and 55 bytes — than the 99
and 97 of the published routines.

I have given the histings in decimal as 1 find
these far easier to enter than hexadecimal. A
suitable routine for entering the codes is given
on page 180 of the manual.

195 @0 TO &%
110 B0 TO 1%0

The trap

Colin Hagreen,
Orpington,
Kent.

DRAGON]

TRAP 18 A game for two players, each player
directing a line around the screen trying to
force their opponent to hit one of the tracks

OOLF PMEVE=u THEN RAMDORITE SR T2400
EOIF IEYESTe® THEN POME 1I333,.4T POVE JI543.03

"3 IF IeEYR="]" THEN RMNDOFITE USS 7500
5 IF IMeEvi="x" THEN FORE I2933.500 PORE I2043.55

120 FOR i=0 T0 205 FOR js0 T0 J1¢ PEIMT AT § , JoOHE® (153=300 WEET 40 WENT |
125 PRINT AT 10, %55 Tvpe U for wp AT 11,5 " d dar dow LET. ]
i - T ¥ der righi = AT 13,57 i for jedt =gt 14,5 and
n dpw siasri sgeim gAY (B 8" ol wrap arouns TEAT LEB1R J1eT (AVETEE
EHRE Id4; = = “paAT 17,4 un cangels " gCHEr 34~ bl [=s 0 S TR
P30 BETmEN
LIGT 4
M B =321 258 ¥2233 WY 33923 » 32534 192
133 8T ITmce 239 b - S ] e T ITIZE I3
32330 12e e 5 B 2532 7 2333 55 ITITA AT
IWIS o, 1xa% 3 3293 202 32538 22 TIEIN A3
1240 s e T TR 1] TIEAZ AW TTNAT Lk TomAd T3
I2TAZ ML
LIBT 3
2Eme 33 1288 o 32052 b4 ITIST & 32954 192
33093 1Y7 Jaooe 23V 32337 I 37500 325 1333y I
IZNEG 126 I2%el M 32582 19 I3 85 32564 83
J2AE3 » I258s 32 FISLT 03 JIITa8 30 195 19
W ie 3337 33 325 AT J257F 1k 134T 238
I2ATS 200
LIsT 3
2400 313 T2a0l M I2402 b4 L ETTL I T 12404 WE
32408 37 I2406 & 207 3 32408 197 ATA0F &
IJAi0 B ITALE 1WT AZ412 & 22413 @& =TT - .
12418 s Taaie 0 124y 32 Il O Iaiw 3T
I2AG I T2aT1 AP Jz42T 33 33423 O ITAT4 I8
3243 @ 32474 W3 24T 19E I8 1s JTATE  TAD
I2A3> 1 2431 32 AT4ART T4 IT43T W ITal4 19
32T s ITNTs 230 ATATF a2 32430 T =IALY 32
JJ440  JOT IZaal 1Y 3447  Ia IT44F 3D Joasa 33
ITa4n BT JT4AT & I2448 32 3244y 3%
1Bl O IT402 e Iz I J4T4 200
- Fraed 0T TadAnT 244 93
den & IT46T 3 oAbl ¥7 ITALY &
4T T TATT A& 32473 A 2474 197
T4 1 ITATF 12 TZATD O 32479 237
S4Bt 17 IR 32 IZANE TARE N
I2ams w3 TR 19T ITABE s ITI2ANE a0
ITANL 224 I 7 12495 ® I2a%4 193
T2des 230 12a49F a2 TIA98 2 T4 132
M0l 193 e R 1Y ITRLE 230 12504 27
Hoe 32 I2507 13 == B =X 0
= 333 i

IS0

formed or the boundaries of the court. Beware
though as you can sometimes escape by
cutting through a diagonal line. Be careful not
1o centre the joystick or you lose the game.
To start a game both players have to press
the fire buttons. The overall winner is the first

to score 10 wins. The lower-case letters in
lines 350 and 360 are typed as inverse
characters. PCopy is used to store the courts in
another area of memory and lines 120 and 130
bring them on to the display faster than could

be obtained by drawing them each time.

120 PCOPY{XEZ23+] TO 1

130 PCOPY(XXZ2 2 TO 2

148 PMODE], 1 SCREEM],®

150 He]20: YulQ Mi=]2@ ri=5g

160 Mede2md JOYSTECR D] 2=2%( JOYSTHCO M 12>
179 YeY+2x{ JOYETKC 1 2281 =25 JOYSTECL XM 122
189 [F PPOINTCM. Y >1 THEM 27@

198 PSETOH.Y.2)

? R -
:; PO TVGREEN T8 208 M1=M1+280 JOYSTHC2 2291 2-28C JOYSTH(22412)
20 PMODE!.3 210 Y1my1+28C JOYSTEC 32551 3-20¢ JOYSTEC 3XC12)
28 PCLS 220 IF PPOINTONL.Y13{M THEN 2%2
48 LINECR, @)=(, 1927, PEET L INE=( 255, 192, FSET | L INE=( 295,82, P8 238 PSETCX1.¥1.33
ET/LINE=~(D.,0>.PSET 242 GOTO1S@
53 PMODEL.S 298 CSeCS+|
&2 PCLS 262 GOTOZeR
7@ PCOPY3 TO S:'PCOPY4 TO 6 g;g g_ﬁaﬂg;;m i Wen ookt
B8 LINECS@, 585~ 50, 1983, PSET L INE( 200, 90 )= .PEET - i " - R —
38 AZ=D CSwd TRAEEELDN F I 1NN 299 PRINT®128, "LEFT PLAYER RIGHT PLAYER™
188 GOTO ZB@ 308 PRINTRISS.AS PRINTR21G,CS
118 MeRNDC2) 318 IF AS=1@ OR CS=18 THEN 37@

32@ PRINT® PRESS BOTH FIRE BUTTONS"
352 IF PEEK{G328@3{>124 AND PEEN{AS28@3{H252 THEM 330

340 GOTODI1E

332 IF AS=18 THEN PRINT/PRINT" left Plaver wina™ ELBE PRINT:PR

INT® riOht Plaver wins®™
268 PRIMT PRINT ‘PRINT

370 AS=IHKEY® [F AS{>CHR®13) THEN 379 .

B0 RUN

*  PRESS snter”
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ADVENTURES WITH OVER
4,000 LOCATIONS

e Space Adventure
e Role Playing Adventure
¢ Single Player Adventure

Over 4,000 locations on one adventure cannot be done on one
tape!

The first tape contains the graphics, the instructions, the
preparation for travel and the first adventure. As soon as this
adventure is finished you can order tha next part. Please note that
every part gives you at least two if not four different exits.

You can stop the game any time you like. It is however not
possible to skip parts because data are recorded and you need
these to continue.

There is always an option to restart when you found an exit,
thus allowing you to find all the exits in any one module.
TYRANT OF GRAHAM: an adventure in outer space. Try and
find your way to the planet Shrahaim. The approaches are heavily
guarded but if you can get through you will find eternal life and the
conquest of the universe is yours. Maybe (but we doubt it) you will
find the way to another universe, but only if you enter the right
black hole . . .

TREASURES OF MOSHT: a single player adventure in the most
fabulous country ever put on computer. Try and stay alive in a
place where everything seems to go against you . .

TRAVELS IN RASHAN: a role playing adventure situated on
earth before the cataclysms which happened before the
precambrium era, some 600 million years ago. Travel through this
ancient civilisation with its uncanny laws, stay alive and gather
treasure. Then try and get back to your own time . . .

Each Adventure, Module 1: £4.50.

Each further module also £4.50.

Please add 50p per order for PEP.

ADULT WEEKEND

The game is played in a location where you might go to spend a
weekend away from it all. You will meet other couples and decide
what you want to do with your time.

If you want it neat and tidy then this is possible. If you want it
adventurous and perhaps a bit promiscuous then you can have
that too. Up toyou . . .

If you a prudish then you can skip certain parts, if you are not*

then you can take the plunge. Try it, the best game for grown ups
ever written. Naughty, romantic, sporty, even a bit dirty from time
totime. .. £7.00 + 50p P&P
All Games for Spectrum 16K/48K and Atari 400/800 will be
available for Dragon and Oric-1 in May.

COMMERCIAL SOFTWARE FOR

SPECTRUM 48K

Financial modeling, budgelting and forecasting grogram.

All row and column arithmetic available. 13 cols. Rows dependant
on memory used. The equivalent of *Desk Top’ or "Micromodeller™
now available for your 48K SPECTRUM.

Inclusive of 45 page manual £30.00

Ask for information about our ledgers (nominal, sales, purchases)
and other accounts packages (petty cash, bank reconciliation, etc

. .} which are only £20.00 each and come with & fifty page
manual.

ASTROLOGERS

Computerise now on Spectrum 48K.

Full caleulation program now available for Spectrum 48K.
Ephemerides from 1900 to 2050 on different cassettes. Ask for full
documentation.

YACHTSMEN and other SAILORS

Coastal navigation package now available for SPECTRUM 48K.
Celestial navigation available end of May.

Ask for full documentation now. £30.00

VENN SOFTWARE

133A High Street, Acton, London W3 6LY
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ANEW DIMENSION
IMCAC-ROBAT

Robotics is a booming addition to microcomguting and
now you can bunldlyaurself this inexpensive buggy type
robot. Designed use with most popular micros,

including ZX81 and Spectrum, Zeaker will teach you

about robot control, draw lines, explore, bleep, flash

and even “learn” its way around: or just be a fun
peripheral. A new dimension for computing.

For constructional data and kit availability see

PRACTICAL " MAY 1983 ISSUE

ELECTRONICS

ON SALE NOW! 85p

MAKE AMAZING SOUND EFFECTS
WITH YOUR ZX 81,

TIMEX Sinclair 1000
or SPECTRUM

THE ZON X
£25.95

ﬁ ncl plp & VAT
;3 'n'l-l_ZEI?vl X SOUND UNIT i compliately sell.contained snd especiaty
= % GEsignet Tor uth with the IX B0, THAEX Sincies 1000 snd Spactrum
Computers. It just plugs in — no diemantiing or solidering.
No power packs, batbories, lsads or other axtras.*

Manual Volurme Control on panel — ampls voluma from buiit-in loud
spoakor,

Swndard Sinclalr — 18K Rampack or printer can be plugged Inte Z0M |
X Sound Unk without affecting normal computer operation

Huge range of posaible sounds for Games, Music, Helicopten, Sci-Fi,
Space Invaders, Explosions, Gun-shots, Drume, Pianes, Lasern,
Orgare, Bols, Tunes, Chards, siz., or whetlever you daviesl

B full ectinves. Uses 3-Channel sound chip giving programme control
of pitch, volume of rones and noises, all with envelope control,

Essily ndded to exiting games or programmaes using o few simphe
"BASIC” lines or maching coda.

Mo memaory addresses used — 1.0, mapped.
FULL instructions with many examples of how 1o obtain stlects and tha
programmas, supplied, fully guarantesd. British Made
"Evcapt with Spectrum. you need the Spectrum Extenpion Soard Order
No, SEf — Price FEB0 incl. VAT,

Paymant may be made by Chagus. P.O.
Giro No. 388 7006, Postsl Order or Credit
Card,

Export orders :— Bank Chegue.
Internurtional Money Crder. US. # or £
Swriing.

Dopl YC4 P.0, Box 6, v =T, ACCoss & VISA 0CCophe
= B3, Hgn Sheel. Ring 0920 3k
Wors. Hers ImMaciers oaspartch




A £15 book token will be awarded to the first

paw ) A T

correct solution drawn from the competition _g L8
bag. All entries must be at the Your A 'y
Computer offices by the last working "‘l} = :;“rl,:mg:"ggﬂins R
day in May. The name of the winner, %0 Y°'2 you kel -
report will be published in the ‘;iﬂhlv‘:ﬁ“ )
July, 1983 issue of Your ‘ﬂ?’ﬂ'a‘it ¥ Vo, -
Computer. > AT

If you want to set a 4
competition for Competition 4§
Corner, remember that the 7,
simplest solution should g
be calculable by a short
program rather than
by any other form
of reckoning.

A troll swaps
your diamonds for
an equal number of
beads ... then gives
you as many diamonds
as you have coins

¥

Troll gives
Y you an emerald
and as many
't diamonds as

w‘_‘ but if you haven't
VAl you have

any, send you

Troll sells
you as many

apples as you buys all
have money your apples
to buy at ten at 1 coin

coins per for each

apple

Take some—
not all—of
the 1000 coins
in the store
of coins here

IN MARCH'S competition to win a Lynx
computer competitors were asked to complete
the sentence, “A Lynx would bring our the
animal in me because . . .".

The prospect of winning a Lynx may not
have brought out the animal in everyone but it
certainly brought out the punsters, in force. “I
could relion my feline instincts for purrfect
programming”, wrote G Bockhurst, while H
Howarth suggested “It’s the big-byte cat-
grrreat grrraphics and a purrfect purrocessor
to boot”.

The winning entry came from the
appropriately-named Dave Bull, 86 Milion
Road, Southampton, Berkshire, who wrote
“It’s the purrfect way to be an on-line feline”.

Some of the other puns were more obscure.
We are still trying to puzzle out A Ridley's “If
ewe bison, ewe kangaroo terrier-bull byte otter
it

More straightforward were M Glass’s “It’s
ears ahead", and from A Patrick, “It provides

Competition
results

March solution,

COMPETITION CORNER

*gﬁ )

¥

CRNEA, How many coins should vou pick up

Troll takes
one bead from you
—then sends you
up if you've any
beads lefi: Else
sends you down

you've any apples with you.

store. If there aren’t exactly
1000, he'll suspect foul play,

THE HALL OF
THE TROLL

HERE 15 A map of the trolls’ burrow —
and you are out to make your fortune,

:".-.';:;i%' in the 1.'|rb't -\..']"'I'.III'E.LI;.'T you enter 1o
" §’ survive the trip with the most
e diamonds? As usual, all the

."‘;."J passageways are one-way, as
4 shown.

BY ANTHONY
ROBERTS

Troll takes all
your coins and
returns them to
the store: Takes
all your diamonds
and throws them outside:
He then sends you left if

i
%

.I

r

If not, he'll let you go %
(and of course you can Y

pick up those diamonds he'’s \

thrown away)—after
counting the coins in the

and probably kill you . ..

the missing links to make me a cool Computer
cat”.

Mrs Allemand struck a suitably aggressive
note, worthy of Marvel comics, with *as
Catwoman I'd have power over those ZX-81
jokers”. E Jupp's entry, however, took a more
relaxed line and confided owlishly I wynx
and blynx, but the Lynx thynx".

Our problem setter slipped up with the
Telepathic Dangers competition by setting a
problem which had not one but rwo solutions.
Two pairs of segments can be discarded from
the cube of On’ey: C and E, and B and F.
Many of the entries spotted the blunder and
gave both correct solutions.

We awarded the £15 book token to P
Hoskins, 30 Springfield Park, Holyport,
Berkshire.

He  enclosed a program for the
Spectrum which not only worked out the
solutions but plotted the diagrams of the.two
possible cubes.
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PACKFORTHE

JUPITERACE
THE NEW ‘PACER’

. TheRAM pack that startsatafull 16K
and is easily expanded to 32K by plug-in module!

At last! The thing Jupiter Ace owners have waited patiently for. _ ;
A mcijniln'lnum of 16K RAM plus the added benefit of extending to 32K by a simple plug-in
module!
Now you can start to program seriously in FORTH without the restriction of 3K RAM.
Make no mistake. Not only is the PACER the first RAM pack for the Jupiter Ace, it is a totally
professional piece of equipment.

Look at just some of the features.—
* 16K RAM expandable to 32K * Professionally cased to enhance the look of your computer
* LED Power-on indicator * Wobble free connection — no loss of programs! * A fully tested
product * Complete with 1 year's full warranty.
The NEW "PACER" is available now direct from STONECHIP ELECTRONICS.
Write now for quick delivery by mail.
Remember: For more power from faster FORTH . . . you need a PACER!

[ e e e

POST TODAY to STONECHIP ELECTRONICS, Name:............
Unit 9, The Brook Industrial Estate, Deadbrook
Lane, Aldershot, Hants. (Telephone: 0252 318260) Address:

Please forward me the following:—
ESS%ESR" RAM packs for the Jupiter Ace @

16K expansion modules (to expand "PACER"

I
E.EI"I cﬁgsaeig dii(l@rg‘rﬁgg'nce of £ made STONECHIP I
i
|

payable to Stonechip Ltd. '

e T ohe i e var post apackng . BLWECTRONICS

for U.K. deliveries (overseas add 15%) "More ways to make more of your computer
Delivery approx 14 days

L
L % _§ 0 8 N N _§ _F N N B N _ I} _§ —— N ___J.- el oo i mre s e s s S e J
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VOLCANIC DUNGESDN
CHAMPIONSHIP  “°tTi-

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

VISIT THE AMAZING NEW
EPCOT CENTRE

Volcanic Dungeon, the addictive adventure. People have
been known to venture into its maze of caverns to rescue the
Princess Edora again and again, i you are one of them, or
wish to be, then you could find yourself lying on a sun-
drenched beach in Miami for a week. Followed by a
further week at Orlando, visiting Disney World and
Epcot. So what do you have to do for all this? Just be the
best Volcanic Dungeon playerinthe UK, that's all! Ten
finalists will battle it out in the championship at the London
Computer Fair, Earl's Court, in June ‘1533 But first you
must prove you are worthy. { .

Voleanic Dungeon is available n th - ZX-81, 48K

Spectrum and Dragon32. Al ¢ W!;ed with
every game. (Anyonedwho a readv -:w-ms {Hé inal ZX

version carn entet by sending a SAE for an entrw&nm ¥
Order your copy NOW from CARNELL SOFTWARE. 4

Staunton Road, Slough, Berks. Only £5.00 rgcludmg- :
F‘&F ﬁ.lﬂﬂ available from quod mlt:runumpu ter stores.

Tﬁé’.f-:rdgres *decf.wﬂnm fmaf and no fampann'ence will be

tered into. All busingss associates of Carnelf Software,
and their relatives, aré disqualified from entry. A copy of the
rules of the Volcanic ‘Dungeon cﬁampfmshm will be
supplied with the énrry form







DONTMISS THIS INCREDIBLE OFFER! /¢y

50 GAMES £9-95/ i

CASSETTE 50 FOR YOUR MICRO

WLACTIC ATTACK hAZE EATER SUBMARINES
SPACE MISSION DRBITTER ROCKET LAUNCH —
LUNAR LANDER MOTORWAY PLANETES &
PLASMABOLT FORCE EIELD .

5

1 v ,—"- . b
\ sTamTREK MM YNAMITE -
\ RADAR LANDING TUNNEL ESCAPE Do Yo " =, = 3
- ATTACKER BARREL JUMP DERBY DASH
|\ GALACTIC DOGFIGHT CANNONBALLBATTLE gpacE SEARCH ——
BOGGLES

LT
I

| ZioN ATTACK OVERTAKXE UNIVERSE

SITTING TARGET AATS

§ o
"

SMASH THE WINDOWS  ~ang i W o
SPACESHIP Ml
JE LIGHT Rk el . 5.'

5 JETMOBILE %F 3 b
.,_T‘_-:,L 2 HIGH RISE X -: 'f‘;i'
(13 MO i
Lebilzlen =

——

THE FORCE

Sincli=ir
SPECTRUM
ZxX8i1
LYNX
SUPPLY CASSETTE 50 FOR COMPUTER

DRAGON
SOFTWARE || eciose cheque/P.O. OR please debit my
ATAR' NEW BHA'N = CASCADES HOUSE Access Barclaycard No
lonDsC A B BARGAN'S LANE vame
‘cpple T F QBEA!’B B LLANDOGO fckceess
W GWENT
MINIMUM SIZE COMPUTER REQUIRED ONLY S.WALES NP54PA

-« MIORE TO EXPLORE

with EE computer “add-on” projects. . .

REAL-TIME CLOCK for

5
APPLE lI ‘ i . i Thgﬂl?:i;'.:l:.:s;:le
d BBCmicro 5 52ty

Full constructional details in May issue.
Software available.

——-" yes, but look
- what the MPF 1l
e 2hill oMo

' "';'“—\ %64K RAM/
H:ardwaredesigns for all popular microcomputers EE “mnsi | 16 kit o sk  NEWBRAIN
will be featured regularly. g ) “ N ecres | 8 20esi modes | moDHL A —

: B = d_._..I_.-__m-:a"-'b""m‘.._-,..-Jl:-:'_ﬁ_w ., W @® May even ba £234 + VAT
EE knows howto | SIS | e, |mopeLan—
make circuitbuilding [ . Mﬂy £S Kourd, Coc inior. MoslSocet e e £260 + VAT
easy UN H ai, _ o - = of Forth langags 12" GREEN

E u ER ' I "" ll 8 \- 49 alphn UM Hﬂ'HlTDFI
s COMPUTER |- and function keys
5 A d #
p

£98 + var
b @ Interface ootions
ELECTRONIC
cand CﬂmBUter PROJECTS

|

Cagn o

video cesplay
Cassella)

sidl

o

"ALSO SEE ADVERT ON PAGE 160’
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DRAGON 32 (D)

Mailer/Address Book (D)
Dedicated database prints
selected ranges of address and
other labels by Searchkey and
Record Range. Screen and Print
options. Browse, Records, elc
K 2k i E£19.95 inc

Database |D.5.0.)
Essential card index filing system
with sorts/searches by field,
field totals, screen/print options,
etc. . - e E18.95 inc

Database (E)

Superb database for PORTABLE
EPSON HX-20. Away from the
office? Need access 1o your
records? Take them with you!
Choose your own headings
Amend records, delete, sort,
search, printi, ADD them
together. Total flexibility, at
home, in tha car, ANYWHERE.

£25.00 inc

Stock Control (D)
Stock lists, Reorder Reports,
Stock Evaluation, ewc. 200 itemns
par file. Printer/ Sr.:rean options.
’ £19.95 inc

EPSON HX-20 — SUPER STOCK

CONTROL £45.00 inc.
A revolutionary stock control
expenencel This program utilizes
evary feature of the HX-20 1o the
full, with Stock Lists, Reorder
Reports, Full Stock Ewvaluation
Lists — all time & date indexed
— and over ranges selected by
the user. Hard copy record of
deteted items. 80D stock items on
8 simple microcassette tape
Suitable for multiple stores,
single premises etc. Add/lssue
oplion ensures accurate records,
and mem-by-item evaluation
gives  instant and up-lo-date
status check.

E.

your Card number 1o

chaque/ Postal order to:
MSET

CONSULTANTS,
NEWTON ROAD,
BOVEY TRACY,

DEVON TO13 98B,
.

SERIOUS CASSETTE SOFTWARE
from

MST CONSULTANTS

48K SPECTRUM (S) ORIC (O)

BUY ANY TWO AT £19.95 inc. EACH —
AND GET THE MAILER FREE!

EXTRA SPECIALS

| authorize you to debit my Access Account by the amount of

Accass Card Number ............occoveveineinns

OR You can telephone HAME ..........ccocnnianin
0626-832817 SIGNATURE ..
O/ You can send your B I e T i | P g i i o il o

EPSON HX-20 (E)

Homa Accounts (D)
Keep track of your house hold
budget. Monu options include
estimated & actual budgets, up-
to-the-minute bank siatements,
current balance, etc. Graphical
representations of past &
present month, printouts of
surplus & deficit etc,
P 4 i .. (9% inc

Invoices/Statements (D)
Prnts superb documents. Dis-
counts & VAT calculations on
invoices, Customer/Trader
address  storage..  User-defined
footer messages.
. T o E19.95 inc
Business Accounts (D)
Transactions Lists, Debtor/
Creditor details, summaries,
searches. Bank summaries,
YTD, B/F, etc.
H . E19.95 inc

Businesa Game (5,D)
Stocks B Shares. A must for the

budding tycoon.
: o e - £9.95 inc

TELEWRITER TM — DRAGON 32

£49.95 inc.
Telewriter is the powerful word
processor designed specially for
the Dragon :3 computer, Full
Screen editing, 51 = 24
character display with true lower
case. Powerful text formatter
works with any printer. Special
MX B0 driver requires no
hardware mods. No discs —
CASETTE INPUT/OUTPUT,

e e e

DATE....corre

NOW from MIKROGEN
SPACE MOUSE E4,95
You, a8 an interstells Space Mouse,
find yoursall Gtrapped deep wnder-
giound on an alien plenet. You must
whREVE youl way upwaids thiough the
cracks in  lhe rocks, avoiding the
space cats Chat dig down Trom
the surfece. Eat & suporchesie and =
SEWOW® fJor & short time you
hawve enough energy to &g upward
throwgh solid rock. As you gel closer
to the surface, you will find more
catys able to dig down! 100X machine
code for the unxpanded VIC 20,
Keoyboard or Joystick

STAR FROG
Don't let the name fool you — this is not pst another Frogger Gamed You
must leave the fortifled base to enter the atomic wastelonds and got =
provisions pod for the families in the fortross — but aveid the Mutanis!
STAR FROG: The drones are out to get you, avold them il you can

SPARX: Totally unpredictable and dilficull to avald

100% machine code for the unexpandsd VIC 20, Keyboard or Joystick

JIA

M
Y
L
=
—
=¥
=
o r)

ey £3,95

SPACE TRAVEL E5,95
llunelling thrr,':ugh space you are set upon by a fleel ol huge space dids.
Whilst you'te zapping these birds, you continue o Llravel, and once you've
gore 3000km, you will worp to a new sector — where there are lasler
and stronger birds:

100% machine code for the unexpanded VIC 20, Keyboard or Joystick

ALIEN (for BK or 16K expansion) £3,93
On board the space tug NOSTROMD there kv an alien that has killed all Uhe
crow, except you. Your mission is to destroy It and escapal A Tull graphic

adventure for the YICZ0 with BK or 16K expansion.

All progeams supplied on casselle with libiaty case.
Fleate ndd 40p per order for post & packing

Name Addrews

! Star Frog |_I Space Travel I_i Sp;r: Mn;w | ! Al

MIKROGEN, Dept A2, 24 Agar Crescent, Biscknell, Berkshire, RG12Z 2BK
Access or Visa Card Holders telephone (D3a4) 27317 (9am=-6pm)

WANTED

SERIOUS USERS OF ZX SPECTRUM 48K

SUPERPLAN

For 48K ZX Spectrum
We take ZX computers seriously

Serious software which you will enjoy using

With SUPERPLAN you can put ®Machine coded scrolling with
your ZX Spectrum 1o serious use user variable windows.

in the home, school, club or small ®Binary coded decimal arithmatic
business. (BCD).

Create and update an analysis ®Vanable column width.

sheet or spreadsheet within the ®Up to 52 columns.

Spectrum’s 48K RAM. ®Chart capacity exceeds 40000
Save the chart on cassette. View it digits.

using the TV screen as a window. ®Full colour display.
Updata it from the keybosrd. Print ®“Flashing box" positioning under

it on your ZX printer (optional). kevboard control,

We have delayed advertising this ® Arithmetic functions + - * / %
product until now to ensura (and one or two more).
avaability. ® Audit trail of all entries.

Stone Lane, Kinver,

SOFTWARE LIMITED Tel: u.aﬂ,m 2482 |

- e axx

4§ 6'9 VILED. - - fomrtee
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THE FLEXIBLE COMPUTER SYSTEM FOR THE FUTURE

How can Tangerine promise you a
professional computer for only £99.957
Because, unlike most computer builders,
we have designed the UL A ourselves.

This makes the ORIC-1 substantially more
reliable and versatile to work with and
what's more, at £99.95 you get a
professional system well below the price of

---L_Igll-ll_llill_ll_llﬁ!l_l{_l

4] [{ }

---.--IEI-IilI_II_II_II_]
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-.iﬁlﬁr"lr-llnli-ll_ll_ll_ll_llﬁ
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SHrY

-I-H—H—H-H_Iﬁlﬁriﬂlﬁli‘“]ﬁ

{Pleaseallow 28 days for delery)

Order your ORIC-1 direct from the designers

BY POST: You can pay by cheque, postal
order, ACCESS - BARCLAYCARD-VISA

Please delete/complate as applicable

*| enclosa a chaque/p.o. payable to TANGERINE
COMPUTER SYSTEMS LTD. For £

Please charge my Access, Barclaycard, Visa No

I you require a VAT receipt please tick D
TANGERINE COMPUTER SYSTEMSLTD. 3 Giub Mews, Ely Cambs CBY ANW

Subject to availability

BY PHONE: Just ring our telesales number
ELY (0353) 2271/2/3/4

Mama
H.ddrﬂﬁﬁ

Please sand me a hull colour brochure D

Postage and packing

all leading manufacturers.

We can give you prompt service, gquality,
reliability and full technical backup: The
ORIC Computer System will guarantee you
that and more;
® 8 colour graphic display (8 foreground + 8
background)

@ 40 character by 28 line colour text display
® High resolution graphics (240/200 pixels)
240 across screen, 200 down

® 96 User defined graphics symbols

® Microsoft BASIC software

® 6 oclaves of music with Hi-Fi output and

4 preset sound effects — Shoot, Explode,
Ping, Zap

@ Centronics printer interface (compatible
with a whole range of standard printers)

O @ Optional Communications Modem
(allowing access to 200,000 pages of
Prestel and direct link with other computers)
® Typewriter style keyboard

® Professionally written user manual by
well-known computer authors

@ Oric Owner Magazine included with each
ORIC 1 purchased
@ Tan-Forth supplied free with every mail ﬁi
order 48K Model :

® Extended Basic (BBC etc) available soon

® Full range of business and leisure software ji
coming shortly.

- | Gty | Price Inc. VAT | Total

| | £0085 |
L | £16095
| £7900
CW:MEGEIIM[BHWIer_l £10.00

i £595
TOTAL £



Software for SPECTRUM: DRAGON: ZX 81: and Now ATARI and TANDY

M.C. LOTHLORIEN

JAPANESE CHALLENGE TO SPECTRUM AND TANDY OWNERS

5 ferocious, medrval Japanese Warlords and pirate bands who hive been successfully invading Dragon
and ZX B1 homes, are now polsed 1o attack the homes of Spectrum and Tandy owners. Wil you be able
19 redist this challenge? To succeed you must marshall your forces of warmorns and Samurnal, buld and
maintsin your monchant ships, safeguarnding them from attack and plan your village's food supply. To
survive you must defeat all your opponents by attacking them, reasting ther aftacks and making ralds. See
ther results of W-.l:f decisions on graphics map of Japan for pirate batties and other graphics for Samurai,

y and personal combat, The price of failure ks high, Order as wnnwonn
Avallability DRMDH 32 SPECTRUM 48K: TANDY 32X COLOR COMPUTER: ZX 81 16K [Notes ZX 81
omits some of the above features and does not include graphics)

ROMAN EMPIRE " TYRANT OF ATHENS
Not o wargame bat a 3 phase real time nlml which Our original tithe and a1l seling well on its
Yes Atarl, Tandy and Dragon owners can gives you command on 8 Royal Navy ship ot the tima first birthday. Your chollenge s to tum
nowy discover the challange offered by our of Nelson_ Your masion is to intercept Franch Athena into the most feared state in the
largest salling Spectrum gama bn which you Privatesrs who are operating in the Baltic and the Maditerranean,

are Emperor of Rome and must attempt to 1st phase roquires you to lay the slevation and fuse The game is played in periods of & year at a
mancouwre your legions and armees to for your mortad 1o knock out & shore battery. tma first ghang you the opportunity 1o use
subdus the provinces of the Empire. A test Phase 2 allows you to sail your ship (uvsing armow your funds to traln troops, and buld

of your ganarslship with 3 Lavals of play koysl 10 intercept the Privatears. If you succesd warships and merchant ships for the

and varisble starting swengths for your then you pass 1o phase 3 where the keys 1-8 will fire follonwding year, before progressing to the
OPROnents. your guns. Be careful he dossn't escape at this late Battle Phase. Here you will have 1o mest
Awarl, Dragon and Tandy versions feature point or, worse sl aink you, attacks by land and sea from hostile Greek
colour graphic maps and supporting 5 Privatoars 1o be intercepted sach Game, your States and the vast Parsian Empire.
praphics for battle resuits. Spoctrum version continued service and promotion in the Navy are Spectrum version uses character defined
uses User Defined Graphics. dependent on Your SUccess graphics, Dragon features high resclunon
Availability ATARI 800 and ATARI 400 DUAL PURPOSE CASSETTE ONLY 0460 contains graphics including o map for naval batties
(48K axtonded): TANDY 12K COLOR Spectrum 48K and ZX 81 16K verslons on same and blocked disposition of woop for land
COMPUTER: DRAGON > SPECTRUM cossotte. batthes,

16K: ZX 81 16K Avallabllity DRAGON 32: SPECTRUM

ALSO AVAILABLE SAMURAI WARRIOR (DRAGON 32: SPECTRUM 16K: ZX 81 16K)
PELOPONNESIAN WAR (ZX 81 16K)
All games contain comprehensive playing instructions and they play differently at each level
{where applicable) and on each occasion. All ZX81 need 16K Ram.
PRICES: SPECTRUM £5.50: ZX81 £4.50: DRAGON £6.95
ATARI £12.50: TANDY 32K COLOR COMPUTER £7.95
ACCESS NUMBER OR CHEQUES AND PO’'S PLEASE MADE PAYABLE TO:

M.C. LOTHORIEN
4 Granby Road, Cheadle Hulme, Cheadle, Cheshire SK8 6LS B

These cassettes are sokd subject 10 the following conditions: Unauthorsed copying, hiring, lending, exchanging, pubbt performance and broadcasting s strictly prohibited,

TOP QUALITY FOR THE

SPECTRUM 16/48

MACHINE-CODE BBC
7X81-16K/DRAGON 32/BBCA+B PROGRAMS  wroro
ll:lnl ﬂmlmdFW u-ulamapfnpam-nh lity Nﬁ'ﬁ
1 5 WETSRN
ADVENTURE zm (lﬁk) rw'{:a bean wu:e for. Grapmcnilnbrﬂlmn: with gapeng- mﬁ’hﬂd crocodiles,
E : : diving turtles, and I'rng:ﬂul finx their lags as they jump along. Incr difficulty,
OVER 200 PLACES to explore. Written in machine code and hi-score, responsive controls, scund affects, elc. ®8® NEW RELEASE ee®
using advanced data compression techmiques it squeezes a true ROAD RUNNER (32K) £6.50 C"HHHEE .80 Disc
fixed-map adventure into just 16K — all held in ram — no extra Hm e e e wm
cassette reads or books of text. Unlike a randomly generated gauge, smoke screens, 6 skill levels, sound affects.
3 i . ; i GALAXIANS (32 EEMC“H‘MMMDM
maze type game this is a real test of your tactical skill. It starts Fast { "1 L e - oA Gal (103 initial
easy but the further you progress the more dangerous and formations) swoop down ,hmn" ,;[’Mp““m €3kl lovels. H,mm“"
difficult the problems become as you use objects around you to rankings, laser bms, incroasing difficulty, supert graphics and sound.
o . | : CENTIPEDE £6.50 Cassette/£9.90 Disc
overcome obstacles and you are the hero! Flexible command 1 ! .ﬁ%‘l‘w s and
format allows abbreviation multiple word lines. centipedes of course., m‘”mm’m"i andsound. & skl m"",,,’mp —— 4
bonuses, and increasing ciificully as the spiders become more active and
miushiooms increase,

Other games from Foilkade include: FRUIT MACHINE (32K) £6.50 C P
the bast insit maching

AWARI — Ancient African game of logic i NUDGE. mﬂmmmmml mmmmﬁ"é‘;
FANTASTIC VOYAGE — (ZX81 16K only) Real-time Riﬁmmmﬂﬁég%ﬁmﬂm
simulation of micro-sub in human body. Real vascular map and Based upon the arcade game of ZYGON, but our version improves upon the original
fast m/code graphics. m:ldcgmmlf You have to shoot the aiens out of their “boxes™ befora the
"bongs’ , Cnce full, the aliens fiy down relentlessly, exploding as they hit the
ground, for use with keyboard or joystick.
THE FOILKADE CHALLENGE: Buy both Adventure and INVADERS (32K) £6.50 Cassette/£9.90 Disc
Awari and enter our prize competition. SAE for details. mmﬂﬁm a7 kaﬂmm
releasing large bombs thal penetrate through your defences, Hi-score, increasing
All games £5.95 inc. 2 for £9.95 3 for £13.95 SRRNCANRY - SRO) SO WO A

SPACE FIGHTER (32K) £6.50 Cassette/£9.90 Disc
based upon features from DEFENDER and SCRAMBLE. 5 types

£1000 IN PRIZES T R G E et B

* WE PAY 25% ROYALTIES FOR HIGH QUALITY PROGRAMS +

Please add S0pperonder forp. & p. + V.AT. at 15%  # + + Dealer enquiries welcoma
FOILKADELTD SUPERIOR SOFTWATE ,

Dept. YC7,
DISC SOFTWARE
Dept YC5, 66 LITTLEDEAN, YATE, BRISTOL BS17 4UQ ggrai;neﬁgpsaﬂﬁgds AVAILABLE NOW!

Tel: 0532 842714
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ysoli; PORT TALBOT,
Supermatkat, LONDON,

SPECTRUM OWNERS!

SOFTWARE FOR A 16K OR 48K ZX-SPECTRUM

30 MAZE OF GOLD .

£5.95

Uses machine code 1o provite fast, il colour 300 DEFSDEClive vilws 28
woru scour Tha labrynnth for GOLD. Look invely and fimd the exit o your goid
mary well b worthless' Ten loveds of play ol greas fun Thes is cur mast
populsr program. Kempston Joystick compatible,

Magic Castle. .

£4.95

48K Spectrum machine code adventure. Rescun the Princess from
the Magic Castle, baware of the Vampires

GAMES TAPE

MONGODOSE

Fast mc adtion, in oolour @ you
try O sdve your Bnake from the
vorscious Mongocte, don't dare
piruse! Your sndka growa By BaTIng
tha faling apples i the orchand
Faster and hander on evesy Trame
suserh graphics

GAMES TAPE 2

REVERSI

This game prowides 8 Chanmos 10 pat
your strplege  abilities  apaingt
thoss of the computed oF Bnolher
playwe The wverslon piovedes
machire code thevkeng soeed and
plava 8 pood game, Inchedes
auible and witual ndecatson ol
el 5 Made

GAMES TAPE D
'I'IM-E LINK

A Teat on the 10K machins &8 i
TIME- LINE juil textual tvpe
adventurs with & maze. Wintten n
100% mic hor speed. You must
fand your timie mischene to retuen Lo
1 present, beware the gas!

WHITE NOISL & GRAPHICS

i 8 £4.95
BEAR ISLAND
Tropped in tha Asclic. can you
srvive when sech ice Tlow has
oven mote boars than tha last? A
fas1 avcade style, strategy game
Making full use of all (ke Soectium
foatures it i highly exciting snd
much aoclsmed by a0,

RN L8958
FOKER DMCE
Gamblers beware! The use of ki
réd graphics, colow and sownd
logethar with & clever “hand”
FECEgWTION By TT8M, skl thes an
sddsctree gambng game. You could
win 8 fortune, you rmight lose your
ghwrr, bot roll, o, nad thode dice

s £4.95
TAGKS
A new concept n graphical
prfveniuies. Colect ol the treadune
frdem wwetian e mare By sohang all
the probiema set by tha TASK-
MASTER. Al the tasks groen woll
SATHALNTE O Mand

[5.895

Dessgred 10 overcoma the Emidations of Sp-n-: men BASIC, WG gives
vou over 20 extra oomwansds 10 gree. enploson sound effects, Tomsl
serpen control wusing 8 window which can be scrofled in amy disection
cleared, nvered. shaded and bordeted. Uses BASIC vanables ino POKES
npedad), snd named USH calis. Indludes oulensied maros!

CESIL.

.L5.85

A lowe cost. Tl -nplemqvﬁqnun "ol this p-op-ur o level !L-a_hlng
languags, wwaluabls 1o students and teachers aike. Inchsdos @
Comprenansive manuasl, tape losd and save, editing etc, &t is avenlable for
the SPECTRUM. 16K ZXB1 and now for the DRAGOMN 32

GILSOFT

30 Hawthorn Road, Barry, S.Glam. CF6 BLE Tel. 0446 736369

S,AE, for full details of these and other items

RETAILERS INCLUDE: CARDIFF, Micracentra, Randall Cox: BARRY , Bvtewell: YORK,
Garnett Computer Senvices: BRIGHTON, Gamer; MORLEY, Dragonbyte; IVYBRIDGE,
y Des Communications. Also by mad from The Software
XETER SOFTWARE.

}ENTERPRISE TEGHIDLOGY 110

P-4000

N
EPROM
PROGRAMMER

Converts the ZX81 computer into a powerful
development aid. Operating software in prom
for fast immediate operation. Many useful
facilities. Neatly plugs between ZX81 and
Rampack. For +5v 2516/2532 type eproms.

BUILT AND GUARANTEE
Order as ZP-4000 £57.95inc. p+p

Cheque or P.0. only to:

ENTERPRISE TECHNOLOGY LTD.
P.0. BOX 140, DEPT CY,
WIGAN, LANCS, WN3 6LF, ENGLAND

SPECTRUM SPECTACULAR £4.95

DRAGON EXTRAVAGANZA £4.95

+/\_THE GREATEST PROGRAMMING

Mli SINCE FINGERS
Cuts Down Program Entry Time

® Mow many hours do you spend de-bugging
programs?

* NHow many himes have you fraced a bug fo a
Iy ping &rrgr?

* How many himes have you wished fer another
pair of hands 1o keap your place in program

Two new books by Roger Valentine. Each containing
a mammoth 50 programs (for the Sinclair Spectrum
and Dragon 32 respectively).

From the publishers of:

lshings?

* How many himes have you had back-ache,
neck-ache and éye-sirain rough copying
lshings at vncomiorialbile angles?

WHAT CAN I DO WITH 1K?

£4.95

WHAT CAN I DO WITH 16K? £4.95

The two best program books for the Sinclair ZX81.
Available from your bookshop, or

Y&H COMPUTER SERVICES

THE EASIREADER FROM BUGBEAR

Saves Hours in De-bugging lime

* Over 99% of bugs in programs copied from printout listings are the result of eniry errors —
errors anyons wilh only one pair of hands can make Even one mistake can take hours to

race
The EASIREADER Minimises Bugs by Minimising Entry Errors

The atiractive perspex stand can be positioned where mast comfortable, aveiding suff
necks and aching backs ... stramn causes mistakes!

+ The specially designed cursor prevints skipping between complicates and similar-looking
lings whale aliowing you 1o ‘read through' simple lines

The EASIREADER keeps your place for two-handed keyboard entries. i.e. when using a
Sinclair compuler or just using the “shall’ key

It will even scan the ofl-horizontal kistings found in many magazines

# The EASIREADER can handie all normal magazines up to A4 size, single sheels, compuler

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 SO0ON DRAGON PLEASE
WRITE FOR DETAILS OR SEND £2.00 FOR
COMPREHENSIVE MANUAL (SINCLAIR VERSIONS ONLY)

prinlouls ang most bopks
HELP BANISH BUGS
Make your programming easier and more comfortable.
SAVE TIME AND EFFORT - AVOID FRUSTRATION

Send for your EASIREADER now at a special introductory price of £12.99.
Please add £1.25 p&p.

BUGBEAR, DEPT.¥C = , NICHOLSON BUILDINGS, TEMPLETOWN, SOUTH SHIELDS.
TYNE & WEAR NE33 SRL.

& BUGBEAR 1882

Fatent Pendng Mo B2I2TIE
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FED YOUR DRAGON LATELY?

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 ofF THE DRAGON 32:

*BRILLIANT COLOURe +IMPRESSIVE HI-RES GRAPHICSe $EXCITING SOUND EFFECTSs  “ (.

1) Interplanetary Trader — 20k+ !
The year 2283. Occupation:- Space Trader. Tour the Solar
System in this real time game. Very challenging and

3) WUTPUS Mansion o P 20K+ !
Incredib

Fun! Outwit the Wumpus (if you can._..)and
raid the treasures of the Mansion. But don'l trigger the

SYHISED: At G cdte— D0

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 : i

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

ATTENTION ALL DRAGON OWNERS!

2) Execution —20k+!"
A hangman style game with a difference. Play the
computer oran opponent. Lots of extra features. Good

z graphics and sound.
4) Wipeout

Compulsive, exciting, challenging game of fast reaction.
Begins easy but gets progressively harder. With sound

E and graphics.
6) Snail Pace :
Announcing: - SNAIL DERBY-! Supe! entertainment!
Computer calculated odds and form. 2 - B 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.

Y\ob" * All 8 programs supplied for the realistic price of just: —

A\ * All 8 programs double recorded on our own quality tape.
P % No - quibble replacement guarantee. % 48 hour dispatch.
SE'I"‘Id Chﬂf PO 1O: Active Software, Temple House, 43 - 48 New St., Birmingham B2 4LH

‘(9

Since you appredate the impact
compiters are making ontomomow’s
world, you'll appreciate the key role
Camp Beaurmont can play in your
future.

Because Camp Beaumont's
computer boffins using structured
courses (basic, advanced and inten
sive) teach you the secret language
that'll give you a head start in
tomormow’s high-tech world.

But without tears. Because at
Camp Beaumonl (for 9-17 year olds)
there are over thirty physically
stimulating activities also
available to help you escape

tennis, soccer, cricket,
swimming. riding. fencing
canoeing. golf, shooting, juds,
archery, gymnnastics, fishing, sailing
wind surfing, the creative arts etc. All
under the supervision of university-
qualified directors, instructors and
monitors. And uniquely-equipped
public school or country mansion
locations in the Lake District, Devon,
Dorset and around London and
Manchester Camp Beaumont also
run day camps for younger children
{5-15 years) offering over thirty play-
as-you-leam activities including
computers, robotics, and psycho
bionics. Write for comprehensive
brochure to Camp Beaumont,

Dept. YC-1, Beaumont House,

eﬁMP 73 Upper Richmond Road,

from cornputer fatipue. London SWI15 252
BEAUMBNTg s

Brings out the computer in you.
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EDUCATIONAL, SPECTACULAR & LOTS OF FUN!
This great programme is available now for £11.95 (VAT and p+p
included). Access and Barclaycard welcome
Dealer enquiries invited.
SEND OR PHONE NOW FOR DETAILS
KUMA COMPUTERS LIMITED
11 York Road, Maidenhead, Berkshire.
Please send me full details on Map of UK.
Please send catalogue of all Kuma entertainment and
applications programs.

Tel: (0628]) 30822

D e e i o e o v  a m  a eTa m  wl
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DEPT YC, 9 TWEED CLOSE, SWINDON, WILTS
SN2 3PU Tel: (0793) 724317 Trade enquiries welcome

Export Orders: Please add £1.00 per tape airmail

.....

X ZX Spectrum’”

New FROGGY 16K or 48

SPECTRUM VERSION OF
ARCADE GAME WITH FULL

FROGGY

ZUCKMAN Ry R |
ZX81 (16K) ZX81 (16K) o oty ey O
*ALL MACHINE CODE | *MOVING CARS, e T el
(10K) LOGS, TURTLES *On-scroon Score, Hi-Score, Time-bar

*Snake, Alkgators and Baby Frog
*Top 5 High-Scoee initials table
*Demonstration Game routing

Your home-sick frog must leap across a
busy main road, then onto logs and turtios
in the meer to each salety of the rrver.
bank frog-homes,

*FOUR INDEPENDENT
GHOSTS

*¥HIGH-SCORE ‘HALL
OF FAME’

*AUTHENTIC ARCADE

*ALLIGATORS,
DIVING TURTLES

*¥FOUR 'SCREENS’ OF
ACTION

*ALL ARCADE

ACTION FEATURES THIS MACHINE CODE GAME MUST BE
* *ENTIRELY MACHINE
ESE)EEHDISFLAY CODE ONLY £5.95 INC. PBP

ONLY £5.95 INC. P&P ONLY £5.95 INC. P&P

Fast action games for the SPECTRUM and 16K ZX81

ﬁ

X-MEN (16K ZXB1] The only
ZX81 Puckman with 4 direction
gobbling action, bonuses and 4
intelligent monsters. £4.95

SNACKMANM (any Spactrum)
16 MAZES! 10 speads! (maze M
is @ real meane).

HUNT (16K ZXB1) The ultimate
maze game. 30 MAZES and 48
vanations inc. 1 or 2 players,
fast or slow and wisiblo, part
visible or imvsible mazes. £4.95

SOFTWARE

TREASURE HUNT lany
Spactrum) As HUNT but 144
variations! £4.95

TRAP [16K ZXB1) Surround

UFD [16K ZXB1] New fastor
your opponent (compuler or i

version needs very fast reflexes.

human)} before he surrounds
you. Border {as shown) or wrap
around screen, £4.95

SUB TRACK (any Spectrum)
24 game variations and a demo
mode, Destroy the enemy subs
with your depthcharges but
watch out for those deadly
mines! £4.95

Mew force field if you survive 3
minutes, mystery scora for spy
satellites (very difficult), bonus
gun for 5000 points (impos-
sible?). £4.95

TRIAD (48K Speoctrum)
Treasure Hunt, Snackman and
Sub Track is oneé program
giving instant switch from one
game to another, £9.80

FAST 4 (16K ZX81) UFO, Trap,
Hunt and X-Men on one tape.
Fantastic value at £7.95,

ALL GAMES IN
MACHINE CODE

TOP QUALITY CASSETTES SENT BY FIRST CLASS POST
WITHIN 24 HOURS OF RECEIVING YOUR ORDER

e e e e . S R . T B T s

Please tick games required and send with cheque or P.O. to
AMBA SOFTWARE, FREEPOST CAMBRIDGE CB3 7BR

[0 TRAP 1 X-MEN [l SUB TRACK
[ UFO [l FASTA [l TREASURE HUNT
[ HUNT [ TRIAD [ SNACKMAN
R s s s L s e e
T T TRl S S TN s iy B L ah B R L e o N T

e - -H‘-— e

YOUR COMPUTER, MAY 1983




VIC PRINTER
£212.00

BO Characiers per bne,
30 Characiers per sec.,
Tractor Feed Dot matrix
printer

= : PAL VERSION
—T- : ,_ * 8 colours
ar VIC SINGLE S—= : —— % | 6K RAM standard,
- ZTt AANELHL itr B - 3 —
N NG N FLOFEY DISK “Vig==

1 74K Byte Storage Direct
interface to WVIC Direct
Compatbility with

printer

o

C: commodore

yothes

ﬂ'lJS i‘c_f—-i:': =8
\""’f 3-D eff, ect

R VIC20
ORIES FOR YOu
S-Jl;nlcicrhEifr High Re u:mtn;;ng;r £31 .00

et Expand . :
Progr ry Aad Cannidge
'.*frﬂ:::-:c Monitor Cartnoge £28.00

C WG Ea?-m 16K RAM Canndge
g RAM Canr

B3
expandabie to 32K &
* Extended Microsoft
colour basic
standard

Keyboard
* CPU: Z80AI2.2 MHz
* 40 Columns x

24 Lines

£67.00

* Typewriter
* 3 Sound Channels
* Serial and Parallel 1/0 Ports

OUR PRICE £199

- LR

For a copy of our
VIC st containing
Pv?r_-,rrhnng
you need for the
VIC computer, o |

werd us — ettt biee )
YOur Coupon

NOWA : . 28

| am interestad in a home mmputér_

R 311;-";:}?'!‘;"555" g
I CARTRI Vs wste £15¢53

vicisos ' N . Please send me further L
DOES c1914 e ,—__E_r.-;nf_:" £23 A . OVIC20 [IDRAGON32 [0 COLOURGENIE
I +.rn::w1lfh I ZMASTER" o 11X 240 0O ADD-ONS [ SOFTWARE
~cppTES VICIHL AN YOUR (W
CASSETTES 0 iasp a) "M ] £10
02 &) aSTHRMI N

NARAE

vicHiT B
I Post to CHROMASONIC Personal Computers, ADDRESS

48 Junction Road, Archway,
LONDON N19 5RD

TERMS OF BUSINESS: All prices ine 15% WA

Delivery charged at Cost. Prices valid for cover date of this mag
Access and Barclaycard orders welcome
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THIS IS THE AGE OF

o TECH

HOME COMPUTING

ZX Spectrum
SOFTWARE

GORFIAN

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

For the 48K Spectrum, price 550

KF!AZY
KONG

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

rescue his girlfriend from the enraged
KONG! For the Spectrum, price £5.50

f”'-: ..... .-;i;.._--.;.-@
5 EEHE GBEESEERE - FROGGER

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
2gainst a fast moving centipede which weeves in and
aut of the mushroom patch. There are other versions
of this game but we think you'll prefer ours because
always strive for an extra dimension of realism,
ich makes all the difference!

inter, is another well loved Arcade game here you
ust paint in between the numbers on a

ulticoloured screen before you have to overlap.

ice for SPECTRUM is £5.50.

SPECMAN

FROGGER AND SPECMAN, two excellent games for the price of onel
SPECMAN is probably the best varsion 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!

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

Both on onae cassette for the Spectrum, price £5.50.

HOW AND WHERE TO GET Csr Tech Softwara PRODUCTS

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

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

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

PLEASE SEND ME THE FOLLOWING

A MAME AND ADDRESS 5

| ENCLOSE. L




Atlast.
A range of software

that's 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 fromthefact 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

ible to first-time users. Like colour
drawings. 5 octaves of music.

And plenty of power and
versatility to keep up the
interest as your experience
increases.

SOFTWARE TO MATCH

Designingarange of software that
doesjustice to the Dragon wasatask
we approached with as much care as
designing the computer itself.

The results are now available -
games,educationalprograms, hints on

Programming - s ———
conceived by _
DRAGON 32

’f’

best software
houses in the
world, to help
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 of all
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
partner to play against
againandagain - with
one major drawback.
[t's very hard to beat.
Test yourself against
nine different levels.
On cartridge.

-~ TypingTutorOnly

a keyboard as sophisti-
| cated as the Dragon’s
| could allow you a pro-
gram like this. You use
the Dragon’s own key-
board to learn to type.
On cassette.

Cave Hunter.
Finding the hidden
gold is hard. But
surviving the attacks
of malevolent crea-
tures may well prove to
be impossible. Cave
Hunter is on cartridge.

Dragon Selection.
A cassette of utility
programs, allowing
you to create your own
database. Write your
own tunes - or learn
other language
vocabularies.

Starship Chame-
leon. A cartridge game.
You find yourself
under attack by the
dreaded Gabolators!
Their task is to take
your planet - yours is
to protect it.

Computavoice.
This cassette actually
enables your Dragon
to speak to you.

These are just
some of our titles,and
every month, we'll be

- adding more and more.

What you get out of a computer
depends on wlgnat you put in. And with
a Dragon 32 and Dragon software,

| theres enough challenge and

satisfaction foranyone. But then, that's
what it's designed for.

DRAGON 32
'The first family computer.
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MEMOPAK 16K For those just scing {
out on the road 1o real computing, this pack |
transforms the ZX81 from a 1oy 102 powerful |
computer. Data storage, extended programming ]
and complex displays become feasible.
For even greater capacity, memory packs can i
be added 1 {16+ 16K or 16+32K). [ |
The MEMOPAK 32K and the MEMOPAK
64K offe memorics it cconomical prices. —
- ; "“E"- slal lelalalalalnlalnlolalalalalalalalalalale .
LTI LR PR LR T L LR TR T L] ] I / i
=3 | |
MEMOPAK Centronics I/F [ |
The BASIC commands LPRINT, LLIST and .
COPY are used to print on any CENTRONICS
type printer. All ASCH] characters are generated I
and m.rrslitiﬂn takes place automancally within '
the pack. Reverse capitals give bower case
1 6K= ‘229 '90 II Additional facilities allow high resolution printing.
32K: £49.95 £39.90

64K: £79.00

inclusive of VAT

It all adds up to an efficient,
modular computer system

ZX81

The Memotech approach to microcomputing is to take
the well-proven and popular ZX81 as the heart of a modular
system. This small computer houses the powerful Z80A
processing unit and acts as the central processor module
through which the Memopaks operate.

Memotech has a reputation for professional quality,
producing units which are designed to fit perfectly, tolook
well-balanced, and to work efficiently and reliably.

The modular approach gives ZX81 owners the freedom to

design the system they really need. Furthermore, the
intercompatibility of the modules ensures that later additions

will click straight in, to give you a system that grows with your

ambitions and abilities.

To ensure that your expectations are realised, care 1s taken

at every stage to design features into the system to anticipate
your needs. For example:
1) Memories are cumulative ¢.g. 16K and 32K can be added

to the Memopak 16K or even to the Sinclair 16K RAM pack
2) The HRG firmware allows commonly used constructions
(such as scrolling, shading and labelling graphs), to be called
by a few simple commands. 3) The Centronics I'F converts
ZX81 character codes into ASCII and extends the print line i
the width of the printer, still using the LLIST, LPRINT and
COPY commands.

As one example, a system with 16K of memory and
Memocalc is all that is required to perform the same !
sophisticated numerical projections as a computer at 10 times
the price. The problem may be as complicated as a cash flow
or production schedule, or as simple as household accounts of
pocket money budgeting. If your bank manager wants to see|
cash flow, then a single print instruction to the Centronics I
will give a printout which is more than acceptable. |

The example system which is shown, on the other hand,
would satisfy the needs of someone who wanted to enter data

You can sce from the diagrams how various
Memotech/Sinclair units can be combinéd.

How it all fits together

1;;;!

| _ - a
- L H6H or HEE

[ ]
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Bag: | Sinclaln WH
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lof- your ZX8]1...

L 5 7 B | _‘.
i MEMOCALC The creen displaybehases
25 ‘window’ on a large sheet of paper on
§ which a table of numbers is kaid out. The
# maximun size of the table is determined by the
[ | memory capacity, and with a MEMOPAK 64K
a table of up to 7000 numbers with up to 250
[ | rows o 99 columns can be specified. Each
] location in the table can be either a number
il which is keyed in or a formuba which penerates
2 number.
- - ---! £29.90 inc VAT
.y .
19
i =24
i = MEMOPAK HRG This pack breaks
] down the constraints imposed by operating at
1 the ZX81 character level and allows high
- l definition displays 1o be generated. All 148 % 192
[ | individual pixels can be controlled using simple
- - commands, and the built in software enables
S S . - — - the user to work interactively at the dot, line,

character, block and page levels. Scrolling,

flashing and animation are all here.

£39.90 incVAT i :
- e EF Be IR ER WS uE W W
F OEF T P I O U W WS T

MEMOTECH KEYBOARD
The Memotech plug-in Keyboard plus buffer
pack takes the effort out of data entry for ZX81
users. The Keyboard has 2 light professional
towch and 15 housed in an elegant aluminium
case. The simple plug-in system means that you
are not obliged to open up your ZX81, wse a
sobdering iron or invalidate vour ZX31
Warranty.

£49.95inc VAT

KEYBOARD BUFFER PAK
The Buffer Pak performs a “housckeeping

function for the Keyboard, interfacing directly
with the port at the back of your 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 Memlec G
Please send me the following Memotech products:

Please add £2.00
per item to cover

post and packing

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

| |

Signature

Name and Address

MEMOTECH products are available from major
branches of W.H. SMITH’S & JOHN MENZIES




KEYBOARDS -For the ZX81 and Spectrum.

Features include All keyboards are ‘electric typewriter’ quality, full size and
ZXB1 Repeat key and Spectrum Dﬂlubli’ shift key. are fully built and tested. They allow you to use all other
Kayde Standard Keyboard RS add-ons. No extra power is needed. Fully guaranteed.

This is used for both computers, but

00k Pod Anmie A e ot T A fitting service is available for all our keyboards and costs
The caslng Dpen VOur Cumpulﬂr .-_ '..:-' o E‘q‘.GD II"IC|U'I.1HH] HQSIJQL’.‘ E‘J‘ﬂd F'Jal:k:lrlg SEnd iDr dEEH”S.

and plug in the connector. (The ZXB1 98
requires two simple solder wnneum-ns]
The keyboard comes complete with high-
impact black plastic case and full fitting
instructions. The ZX81 has a repeat key.
£37.95

Kayde Deluxe Keyboard

This keyboard is also used for both types of
computer but allows you to fit your computer
inside. It also has a full size space bar and a
ZX81 repeat key. The Spectrum version needs
no soldering, the ZX81 two simple solder
connections.

£45.00

Kayde 2X81 16K RAM Pack
Low power feature allows you to use all other

Kayde Super Plug-in Keyboard

This is the ultimate keyboard for your Sinclair computer,
you simply plug it into the user port at the back. No
disassembling. Complete with full-size space bar and ZX81
repeat key. £49.95

RAM Packs

All Kayde RAM Packs use state of the art
technology and feature top-quality, low power
memories. Housed in high-impact polysterene,
they look good and are fully tested and
guaranteed.

Kayde ZX81 64K RAM Pack
Totally the same design as our 16K but giving
you 8 massive 64K turning your machine into

add-ons including ZX81 printer without wobble, overheating or memory loss. You should
only have to buy one RAM Pack for your 2X81 so buy the best at the beginning and save

yoursell unnecessary problems.

a very powerful computer £59.95

Kayde Spectrum 32K RAM Pack (Issue 1}

£29.95

This brings your Spectrum up to a full 48K.

It is easily fitted, and comes as a kit with RAM chips that slot into existing connectors.

No soidering necessary. £3

NEW! Kayde Spectrum 32K Plug-in RAM Pack
The same design as our 32K RAM pack kit, but simply plugs in the back of your Spectrum.

Kayde 4K Graphict ROM Pack

This comes complete with a pre programemed 4K
Graphics ROM 1o givee you an extra 450 gr aphics.
The hoard hat facilities Tor either 2K of RAM (for
user defmable graphics, 4K of RAM or our 4K
Tool Kit. The entire board fits neatly inside your
COmputer

A free Nitling service i3 available on request

4K Graphics Board £29.95
AK Tool Kit £9.95
2K UDG ROM and Character

Gonerator Cassette £10.95
16K Graphic Software Peckman®  £5.05

SOFTWAHRE WRITERS WANTED

It you want the best deal for your of iginal programs then send & copy 10 us for
rieview. We affer highest royvalties, security and marketing. Don't forget 1o include
a description af the program and for what machine it is intended

Mail Order Lists

For full mail order lists write to the address below

Mo need to open your machine, £44.95

Kayde Spectrum Sound Module

This module fits neatly inside your Spectrum and lets the sound
come through the more powerful speaker on your television rather
than the Spectrum. No soldering required. £9.95

11 Kayde Software
Newsflash=® o 0 alley

Available for 16K VIC 20, Dragon 32, New Brain and Oric

This is an exciting real time adventure. You can be a wizard,
thinker, barbarian, warrior or cleric depending on your mood.
Each character has its own strengths and weaknesses.

You fight fearsome monsters, meet exciting challenges, solve mind
bending riddles in the most involving adventure game yer. £9.95

Kayde Keys (VIC 20) This program runs on just 300 bytes and
gives you the use of function keys and characters on a VIC 20,
there are over 25 commands at your disposal. £6.95

Design/Restore (VIC 20)

A complete system to enable you to create your own characters.
Also includes restore program to load characters into your VIC,
Three character sets included. £9.99

We offer the fastest delivery time of all times.

Mail Order + Showroom MNew London Showroom Dealer Enquiries to:—

Kayde Electronic Systems Lid., Kayde Home Computers Ltd Zone Distribution Ltd.

The Conge Great Yarmouth 1 Station Approach 13 Oid Court Long Melford
MNorfolk NR30 1PJ Tel:(0493) 55253/57867 New Eltham London SE9 Tel: 01-B59 7505 Sudbury Suffolk Tel:(0787)312234

ALL MAIL ORDERS

TO: KAYDE ELECTRONICSYSTEMS LTD,
DEPT.WM2, THE CONGE, GREAT YARMOUTH,
NORFOLK NR30 1PJ

LEASE PRINT AND STATE TYPE OF COMPUTER

PE&P lor all Hardware 50p lor a

E DON'T FORGET YOU CAN ALWAYS ORDER
ON THE TELEPHONE WITH YOUR CREDIT
CARD. DEALERS WELCOME. YC B

3 cheque) poslal order payvable 1o KAYDE Electronic Systems Lid, 1o
*Please charge 1o my Access/Barclaycard/Trusicand account no

*Please delete/co
as apphicabile




When one World beater meets another.

You're bound to recognise at least one of the beautiful products above. The QX-10 offers an incredible graphics capability. The B0 column x 25

Miss Dominican Republic was chosen to supremely reign as Miss World line dilplu'{' has 640 x 400 resclution and full bit image conkol for greater
definition, 16 : 1 zo00m and special effects. Not to mention a unique split

1983. Certainly, @ World beater in her own right. o : ; :
Then there's the QX-10. A fully integrated Desktop Microcomputer :cm':; ia‘il'h ?nuﬁhﬁ dlfj‘*‘:ﬁwpﬂlﬂﬂ’]ﬂ%ﬂnd graphics to be shown
System. A new member of the world beating Epson family. m:;, R en. e 1 m’iu apPp cn';u'n" 1 4 ds §
F 1 g 1A 1 or aven more powar — simply slot in up to 5 optional interdace cards for
mf:ihﬂ;?fﬂm;?n;ﬁ ;h:lyhtnﬂcﬂ:olp E!I';rgll?:hltﬂ:i;ﬁf g;lPil:?uEE:s;l:g cassette, bar code rwder,_ joysticks, sound generator, plus a universal
ﬁa"!d units are very easy to use — even for a first time operator. E;ﬁuc;;:aid for deveiloplﬂiq your own interdfaces. Clock calendar and hill
You could say that our system takes all the hard weork oul of using ;IY ﬂ:: u]il Thmmlf i P '?‘:;EF' d d of hiah
software, and once used...you probably will. What's more, when it comes to ]_i' "'?w e a:jreapaei?l Emﬂnm%i““;*ﬁ?““ iy “’;’"m s
cost you'll find there's more power for your money. q'uus:f s ]' “:u n‘:u:n ;Z::’ﬁ e alim lina ciec doves ﬂ:m“ "E"j =
iz , at last there's a desklop microcomputer system that really wor
Just lock at these qualities. together. To really wark for you.

192k upgradable to 256k RAM, ZB0OA CPU. R5-Z32C and parallel - il : : ; .
Steaces CP/M and multiiont BASIC coms da standamd. pax - We call it compatibility. You will call it the incredible QX-10.

[ I would like a demonstration of the QX-10.

l: 0 I [ Please send me details and the name of my local stockist.
e e S e e e e et e g W T ST SN

THE HUMAN COMPATIBLE Extraordinary product. i Company

BUSINESS MICRO Exceptional quality. § Addres s
e e e e
Epson (UK) Limited, Freepost,
embley, Middlesex HAS 6ER. l
Freefone: 2730. Telex: 8814169. == e ==k




product immediately re-designed case, space bar and double-sized shift
= : s converts your ZX and enter keys. A must for the discerning ZX81 or
. \ : — e Computer into a sturdy, Spectrum user.

-attractive and professional unit,
[P v th full size typewriter keyboard. A

L Telephone: 051-236 6109

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

‘Atari/Commodore joysticks with your programs.
The Fuiler Box fits neatiy on to the back of your ZX Spectrum,and does not
interfere with any peripherals, PRICE (INC. VAT)

Sclidag the s Specuny miootktess:. g RSEY B3R 1 80p p&p

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

The Fuller Orator a- aheing Fuller Sound Amplifier Box, including

Speech Synthesiser which can be programmed Audio Amplifier (non-expandable) £ Q5 80p p&p
to say anything you command, using the - .
keyboard or demo cassette. It uses the F”."E’. Orator upgrade Kit 1 f d'm vm;
Gl SP0256 AL voice synthesiser chip; and to fit inside Fuller onE 24. 95“,,_.,{5;?% iﬁ%?uégeﬁulﬁsbggj
comes complete with the Fuller Box Fuller *Master Unit’-including Orator, synthesiser,

amplifier and Joystick port in Fuller Box
839-95 + 80p p&punc. VAT) E54.95+p SR (e VAT)

Our new advanced keyboard has the same, fine

This famous, best selling specifications as the FD42 system, but with a new,

SPECIAL LOW PRICE £39.95 (inc. vAT) + £2.50 p&p.

tough piastic case encioses 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

16K 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  Instructions. Model 2 or 3 only. £34. 9 5(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 Adaptor Board - enables you to fit 16K Expansion
inside Fuller case — £9_75 (inc. VAT & p&p). - O O S S O S e e e . ..
7 = Please supply the lollowing items: =
MICRO ' ITEM |QUANTITY] PRICE |POSTAGE TOTAL '
SYSTEMS g i
l | enclose cheque/p.o. O l
Or, please debit my Access/Barclaycard Mo,
I Name I
! Address . )

“ Mail to: FULLER MICRO SYSTEMS, ; i
The ZX Centre, Sweeting Street, Liverpool 2. Please send me further details, | enclose SAE. O
YCs 83

= ---_---—---—-J




PROGRAM
DIRECT

SUBMARINE COMMAND

Take a modern Nuclear Submaring on anti-shipping
patrol across the Atlantic. Stalk the enemy’s convoys
and sink his ship — but beware — enemy warships will
be hunting you!

Great new game especially written for Dragon with
full colour graphics in Machine Code. £7.95 (inc.)

FEATURES INCLUDE:

Animated map and sonar screen

View the enemy through the periscop
Conventional and homing torpedoes
Surface—surface missiles

The enemy uses surface warships and aircrafts
against you

Full status report

Full easy to understand instruction sheet

MASTER CARDS PLAYER

LUNAR LANDER o BOMBER o BREAKOQUT — All Saphisticated implementations of two of the most
in one cassette. popular card games POKER and PONTOON.

Each program uses high resolution colour graphics
Exciting and addictive £5.95 (inc.) Bluff or be bluffed £6.95 (inc.)

GREAT NEW GAMES FOR YOUR DRAGON 32 COMPUTER

OUR GUARANTEE

Please send me the following software immediately

[! Submarine Command £7.95 inc.
] Master Cards Player £6.95 inc.
[l Dragon Games Pack £5.95 inc.

If our product ever fails to load, simply return it with
in 14 days and we will immediately replace it with

I I

I |

| 1

| |

refund for the postage. | ;

All prices include VAT, Postage & Packing. : '

Send Cheques / P.O. made payable to  lenclose s Cheque /P.0. for £ :

PROGRAM DIRECT LIMITED ' | NAME : :
|

I ]

F '

. [

i |

| |

|

I i

378 NEW CAVENDISH STREET

LONDON W1M BJR ADDRESS

Postcode

DEALERS ENQUIRIES WELCOME
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UNEXPANDED
Vic 20

VIC 20 sorrwae rrom Ipgicros 0™

VIC 20

}H TEECIPTOR
sz-r TWAR

1L X ZINT S

- |NTIRCEPTOR

[ 75 J0 el | ALIEN ATTACK

INrrI—H’_‘ll‘ ow

[HTLRCIFTOR
51'_:!' T WA ET

VIC 20

SEIF Tk

! sossW

BOLAXDEIIN

HEoCUE

CTRC R R T

L
BT ABLL FOR Tl UNIUFANDED VIE D [ T v ':.

L Pl S
o

= MACHINE CODE
This is the most amazing alien game
over s8en on the VIC 20, Galaxzions
swarming in attack formation 1o
destroy your planet. The noarest
program 10 the real arcade game
for the unexpanded VIC 20

s E R0
NOW ONLY £5.00

VIC RESCLUE — MACHINE CODE
Your planet is under attack by a
fourth dimension and your only
escape is by lunar pad to the
mother ship, However you must
first dodge your way through the
Astroid belt and onto the landing
pad before returning homa, Key-
board or Joysticks control, high
resolution colour graphics

w0, 00

GUEN ATTACK-MACHINECODE
ou Bre under attack from an immen-
s¢ force, This program has various
wavs for you to battle against,

giving an extra-terrestrial experience

for any adventurous human being

«.£6.00

An amazing version of Frogger in
the unexpanded VIC 20. With
diving turtles and planty of vehicles
to run you down, Fast action and
high resolution graphics, Joystix or
Keyboard control.

w.£4.00

BOLAIDAILN

oy,
P |_} %

PUCKMAMN — MACHINE CODE
The old favourite back again,
Joysticks or Keyboard control,
Fast action, High resolution
colour graphics on the unaxpan-
ded VIC 20

B
S
m
:

VIZVINY-

MACHINE COOE

SUTASLE FOR THE UNEXPANDED ViE 20

«.£6.00

EANTAZIA — MACHINE CODE
Star Wars was never like this, you
gre being invaded by the ultimate
Alien force t0 create a mosi enter-
taining game of Fantazia, The
enemy are coming in from all
angles in some of the most amaz-
ing formations, The end of civil-
isation is near and the only way

CRAZY KONG — MACHINE CODE

Kong has stolen Mario's girlfriend and

taken her 1o the top of his steel fort-

ress. You must guide Mario first across

the ‘Easy Elevator’ and over the cust-

PENNY SLOT

il‘lli program & designed arcund a
penny slot machine and gives true
to life animated action.

Try your luck 1o win a fortune.
For VIC 20. With hold and nudge

TRADE ENQUIRIES WELCOME
Tel: (07356]1 71146

ard pies onto the fortress. Up the
ladders 1o your loved ane, however,
be careful not 1o be killed in the
process by the barrels which Kong

STOP PRESS
FROGGER 84 NOW READY
M/CODE + SPRITES

ONLY £7.00

204
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features for only
LEL: r£4+5n

J

WANTED ONE FULL TIME
MACHINE CODE PROGRAMMER 6502 or Z80

out is in your hands, May the fear hurls down the structure. Includes
be in youll Hi-Res colour graphics some of the best graphics ever seen Me Mo Mos o o 000l b e e
Oﬂ[hd\l’fczu Address i I T T T (Y 1S T R TR el Il T R B
-..£6,00
£ «..£6.00 Cuantity Item ! Unit Price Total
pa Frogee B4 CMEGH | oo
commodore . =
Crazy Kong Vie 20 £6.00
T Frog Vie 20 £4.00
— r FII';':-I:-‘F\'-'-!.IH STAR TREK — CBM 64 24K Alien Attack Vic 20 £5.00
I’_‘; s“ Your migsion is to clean up the Fartazia Vie 20 £6.00
B universe from the rabels which in- [ £5.00
am uckman Vie 20 .
..::3' ST&H TK habit the planets, Warp from galexy Panic CBM B4 £7.00
] Al to gelaxy inan attempt 1o complate Star Trek CHBM 64 £7.00
g your aim. Uses sprite graphics and Panny Slot Vie 20 £4.50
y contains full documentation for the vic Rewcus Vic 20 £5.00
beginner, Bravely go where no man Postage & Packing S0P SUP
» hes gone before! TETAL I
5 Hﬂim Send order 1o Interceptor Micra's, Lindon House,
: The Green, Tadley, Hants I
PANIC 54 Interceptor Micro's Lindon House, The Green, Tadley, Hents,
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47 SINCLAIR]
ADD-ON|oFFER

1NE"&

from 16k to 48k or 80k

With our ME48 and MES8O
memory expansion add-ons your
ZX Spectrum can increase its
capacity by up to five times.

* No soldering x easy to fit x simply
plug in * fully guaranteed « no loss of
memory through wobble or white out.

NB. Before ordering your Spectrum add-on
please check which Spectrum you have in
your possession.

At the back of the ZX Spectrum the metallic
contact strips can be clearly
viewed. In the series A the > N
space separating the strips is ==
the same width as the strips.
In the series B the strips are
twice as wide as the space
between.

SPECTRUM

ME48 Series A £34.50 MES8O Series A £49.50
Series B £24.50 Series B £49.50

_———| ZX81 ME16 £19.25

Tlc \ MEG64 £44.25

e

SPEECH SYNTHESISER

SIZE 3'2""x 534" x 1"

* Make amazing speech effects with
your ZX Spectrum.

* Specially designed for use with your
Spectrum. Just plugs in, no dismantling
or soldering.

* No power pack, leads, batteries or
other extras.

* Ample volume for built in
loudspeaker, Manual Volume Control
on panel. Can be plugged in to
Existing hi-fi system.

* Uses only one memory address.

* Free Dictionary of Sounds.

S$S1 SPEECH SYNTHESISER £39.00

COMPUTERE o oo
._ COMPUTER ADD-ONS 7-9 Thane Works, Thane Villas London N7

7-9 Thane \Korks, Thane Villas London N7

————— ————— —

TAPE LOAD ANXIETY?
Vu-Load takes the frustration
~  out of loading your ZX8I or Spectrum
programmes.

* insures programme load every time
* monitors tape output level
* gives positive save indication
* detects blank tape without
disconnecting cassette wires
- ___.—-—'—'_'__
* ready to use — no wirhlgf_f,,i_w

TL F..I 9.99 N&;A'atf:gizu {rems.

‘ﬁE\N | LEVEL-VU PRISM
— Allows you to see your tape

counter without moving from your seatf

* attaches easily to recorder body or lid

* fits most recorders including Radio
Shack, Vic-20, Atari

* greatly magnifies counter numerals

LVP £3.99

st
of all

Free 23 line memory test programme
with every add-on.

T =<

Please tick the appropriate box to order your
Computer Add-on:

Memory Expansion Spectrum MEA48 Series A[ ] SerlesB[ ]
MEBO Series A [ | SeriesB [ ] ZX81 ME16 [ | ME&64 [ ]
Speech Synthesiser SS1 [ | Tape Load TL [ | Level VU LVP [ ]

|
I
:

| enclose a cheque or postal order for made
payablefcrossed to Computer Add-ons, or | would like to
pay by Access mor Barclay Cs:rr!E and | enter my
number and slgnﬁru}P accordingly * Allow 28 days for delvery,

T 9 5 ) 5 ) ) 0 1 5

“NB. Add 40p Post & Packaging to the price of all items.

Signature
Date
Name
Address

205
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D.E.B. Systems | | ORIC-SOFTWARE
* & *

5 S
experts in business systems now bringing professionalism into the - =
home market for the SPECTRUM, DRAGON, APPLE Il and
ORIC micros.

. LUNAR LANDER and ASTEROIDS
THE VARIETY PACK 25 specially selected programs to realise ONE TAPETWO ACTION-PACKED GAMES WITH HIGH
tshe potential of your new micro., RESOLUTION COLOUR AND SOUND
pectrum, Dragon, Applell, ORIC .........._ ... ... ..... £4.95 Plus Fully explained program listings - Enjoy the
SR WS Pex el games then learn the tricks of the trade!
£5.95
THE VIDEO CHALLENGE These are not just any games but
Q.E.D. quality action packed programs.
Spectrum — Photon, Apes & Ladders, Microthello and
Phantoms e s Tl B only £5.95
Dragon, Oric — Pthﬂn, Lmk—faur Microthello and Phantoms ASSEMBLER and DISASSEMBLER
.................................... only £65.95 =
Appla Il — Grand Natmnai Star Trek, Link-four, Microthello ;I;mﬂlglfmf‘ﬂgf up to 6 character labels: hex or
""""""""""""""" g . cassette £5.95, disc £7.95 decimal numbers with simple arithmetic on operands; full
syntax checking with error reports; two parse assembler
DRAGON 6809 ASSEMBLER/EDITOR With this powerful maintains and updates list file; comprehensive documen-
software realise the full potential of your micro by writing your tation AND A4 size pad specially laid-out for clear and
own l'l'l-EiEhlﬂE CDﬂE luelmai;fyjdmmmmnj ................. Eﬁ 55 fﬂpid ﬂﬂﬂmh!ﬂr PngI‘ﬂrﬂming, ' 95
L.
ORIC ASSEMBLER/EDITOR With this powerful software : ;
realise the full potential of your micro by wnt:ng your own machine (R adviisimbie aeparktaty: £15000- P8
e R Tty S g, G S it aer i 1 0 . £6.95
finmciudes full dncummmn.l
S —/
SPECTRUM MACHINE CODE UTILITIES Five specially written
machine code programs to help you develop your software, DURELL SOFTWARE
Includes memory management and renumber (including GOTO's HIGHER COMBE - COMBE FLOREY
anﬂ GOSUB 5] ............................................ i F4.95 TAUNT“N ] SDM TA4 3JF

HOME ACCOUNTS MANAGEMENT Plan all your financial
affairs with this Q.E.D. quality system. Features include budget
creation, maintenance and balance of all accounts linc. credit
cards). Full monitoring of expenses against budget and complete

expenses reporting. This system is supplied with full
documentation and operating instructions. STO c K c O N TR 0 L
Spectrum, Dragon, Orc ... ..c...oiviieianiiineesiina £9.95
Calling all designers! Q.E.D. pay generous royalities for high 48K SPE c l R U I H I

quality programs and routines. All enguiries are treated in the

e | B e o (disc) £12.95
strictest confidence. Why not send your programs today (details =
are available on request, please include s.a.e.) £14_ 95 ‘ inc P & Pl

All programs are supplied on quality cassettes, unless otherwise

stated. This excellent program has been designed speacifically for

Stock Control but can also be used for many other
purposes. It uses an easily understood central menu with 6
menu options, including create, correct, delete, list etc.
Many features. Each record held with stock no.,
description etc. Each transaction is individually held with
date, reference, quantity and cost. Maximum capacity is
1000-1300 entries per tape file.

Features include re-order levels, sorted stock lists, full
correct/delete facilities, paged record display, easy

Please send me on cassette/disc

T G e T L St MICRO with _............... memory save/verify routines, access routine and usual printer
output. Usual green on black screen display. User prompts

| enclose my cheque/postal order for ..o isiciiinessins are provided and all imputs are trapped to prevent the entry

ipayable to Q.E.D. Systemns). of incorrect data. Full audit trail. Fully tested.

A o R e I e b s Fib s A user friendly system supplied complete with
comprehensive manual,

I e T

Send cheques/P.0.s to to

KEMP LIMITED
Q.E.D. SYSTEMS (A2) 43 MUSWELL HILL, LONDON, N10 3PN.

2 Sefton Gard“ﬂ:a:‘:?t&g%gg“e“’ Ormskirk, Europe add £1, U.S.A./AUST add £1,50 (alrmail).
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INSTANT IMAGE TRANSFER

TO ZX SPECTRUM

RD DIGITAL TRACER £55.50

Please send me ... RD DIGITAL TRACERS at £5550 each
{including P&P and VAT). [ enclose cheque for £ payable
ta RD Laboratories Lid.

1y L e o T E o i e B P L e ol B e Uy R o
T T AT e sy o e e R L o e S e e s

Send to: Dept. YCM, RD Laboratonies Lid., 20 Court Road Estate,
Cwmbran, Gwent NP44 3AS
RD Laboratories also supply the AD 8100 SYSTEM los economic aulomatic
measurement, test and control The modular-based RD 8100 SYSTEM is
already used widely in many applications — from scientific expenmentation |
to small-scale energy monogement systems. Pleaso send stamp and address
Hor brochure

The high resolution colour graphics of the ZX
Spectrum permit accurate presentation of complex
or irregular images — maps, technical drawings,
even personalities. But entering individual co-
ordinates for unusual shapes can be tedious and

time-consuming I
The RD DIGITAL TRACER cuts out tedious
plotting. It provides instant transfer from original to
diplay file — for screen display, ZX printer printout,

or retention on cassette.

The RD DIGITAL TRACER is supplied with
tracing sheet, software cassette and full instructions
on use. Latest software includes fast colour fill,
audible keystroke acknowledgement, fast PAPER
colour change and fast LOAD from saved display
file.

This is an invaluable tool for engineers, architects
and other technicians, and for edueational use in
the presentation of lectures, and in computer
training and application. Designed for the ZX
Spectrum, the RD DIGITAL TRACER as supplied
is compatible with ZX 81, although high resolution
colour graphics are not available on this machine.

The RD DIGITAL TRACER is available from
computer shops or direct from RD Laboratories.
The direct (UK only) price of £55.50 includes
Postage, Packing and full V.A.T. Send a cheque
(payable to RD Laboratories Ltd.) with order for
cdieliwlary within 28 days, or ask your local dealer for

etails.

R D Laboratories Ltd

20 Cowrt PFond Estate Cwmbran Gwent NPAa4g 24AS
(O oy

ORIC SOFTWARE

Dept. YC(1) 118 Worcester Rd, Malvern,
Worcs., WR14 1SS
SPECIALIST SUPPLIERS OF ORIC SOFTWARE

BIORHYTHMS 48K ... ... . iiieiiiceeniicacosasnncs ; .....5.95
YNTHESIERABK: - o s s 7.95
ZODIAC ADVENTURE Q8K . ........ocoiniciieiiinnnnnennnnen 9,95
CHESS 48K .. I e P e e
ORIC BASE — Database 48K, .............coooeeeeeiiirirsrnnnn, 9.95
MUY G AME S A8 e it et s 71.95
DRIG LANDER SBE 2 esima s S o i o e 7.95
L e e T veen 17,50
Postage & packing 50p (1 to 7 cassettes)

ORIC CASSETTE LEADS: — 7PINDIN —3JACKS ........... 2.25
ABK.ORIC NOWINSTOCK. . ..oooiriiiiinaninssssnsenss 169,95

Postageand packing.............ccccocvivriniaiins 5.95
CGP-115 4 COLOUR GHAPHIC PRINTER .......... ... 149.00

CableforOricComputer .........................2295

Postage G packing . ........covviieeaeiaiinimmsnans 5.95

Return to:
ORIC SOFTWARE, Dept YC(1). 118 Worcester Rd, Malvern,
Worcs,, WR14 155, Tele. Malvern (06845) 62467

| have a 16K Oric o Mr/Mrs Mima /MBS . ..o o
48K Oric @)
My software interests are: " . T e
Home o Bqumﬂ. C
Games O Education a8
Other (Plosss specify) . ... ...........
....... PO . vn s im e e
......................... -

Plaazs dobit my Access/\Vias
e e AMax/ODclub — WithE. ........ccunn.

b e - -

SOFTWAREE WRITERS:— Lump sum or royalty payments.
Send tapes & details.
{(Tapes not returned unless postage is included).

ZX Workstations..
for Spectrum&ZX81

prices (£'s inc VAT)
Spectrum 16

ZX81 . 15
Postage o

Exfras.

ROwer
allo bass:d':h 5335
Bmak 35

These stylish plinths,
in tough moulded ABS, will raise and tlH the TV for better
viewing, and angle the computer for easier typing.

The su is fixed underneath. The mterc.a-nbe
sm the trum version, the RAM w?{h the ‘B1',

and the cassette player with both. Full details from :
Peter Furlong Products, Unit 5c, South Coast Rd Ind. Estate,
Peacehaven, Sussex BNG 8NA. Tel (07914 ) 81637

YOUR COMPUTER, MAY 1983 207



VECTIS
OFTWARE

VECTIS SOFTWARE

6 Victoria Rd, Sandown,
Isle of Wight PO36 8AP

16K and 48K . . . FAST ACTION

ZX Spectrum wmacHINE CODE.

PONY EXPRESS (frogger-type game). Can you cross the desert and the river
avoiding INDIAN, WAGON TRAINS, CANOES and CROCODILES? Full colour,
superb graphics and sound effects. Multiple skill levels make this a very addictive

game. £4.95
VEC-MAN Superb all colour machine code version of this popular game. £4.95 A @M
CENTIPEDE Super fast machine code movement and sound effects. Up to 5

centipedes at top level only. £4.95 AN ANS

F\TJ& 2@ FAST ACTION By KEN TINDELL Nl
i il e \ IBM Cup Winner for 3.5K machines. 7N
DEATH MAZE OF MANDRAGON difficult and addictive, not for the faint

hearted. £4.95

FURTHER MAZE MODULES for the above. £4.95

ASTRO DODGER and SNAKE can you avoid trouble whilst surveying Magron IV?

How many numbers can your sanke swallow? 2 addictive games. £4.95

EDUCATIONAL TAPES for ZX SPECTRUM and VIC-20 . . . 48K only.
CHEMISTRY TEST helps to revise ‘0" level chemistry. Please state which
computer when ordering. £3.95.

IMMEDIATE DESPATCH

All prices include post and packing. Quality products from VECTIS SOFTWARE

FOR RAPID SERVICE JUST TELEPHONE YOUR ACCESS NUMEBER ON 0983 408133

NOW AVAILABLE AT

AND WHSMITH @

AND OTHER GOOD COMPUTER
SOFTWARE RETAIL OUTLETS

< TECH

SOFTWARE

KRAZY KONG SUPER CENTIPEDE
SPECMAN AND FROGGER
SEE PAGE 195 FOR MORE INFORMATION
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ELECTRONICS

Presents Products:

The Fox m Upgrade Kit ifor issue
2 machines only] takes your machine to
48K, no soldering required and full in-
structions supplied.

Unbeatable value at £24.00

Riew from FOX the Vixen RAM

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 £3995 incl. P&P.

Let your VIC 20 talk to you with the New
Chatterbox speach synthesizer with an
infinite vocabulary of spoken words.

Fully pr:?rammabla and simply plugs into
VIC or Motherboard. Includes a series of
software routine in Eprom to facilitate the

progrmmng: Eﬁ? 00 .. ror
Coming shortly from FOX

Improve your New Sounds Or let your
games with  for your Spectrum do
the Spectrum Spectrum the talking
Joystick. with the NMew with the
Professionally programm-  Chatterbox
built from able sound phonatic
strong nylon  generator. synthesis,
and steal, unlimited
A must for £19. 95 vocabulary
all games + 50p P&P. complete
lovers, ) with
ONLY Or inexpens-  gpeaker/-
£25.00 ively enhance amplifier and
- existing housed in a
« £1.00 PEP, sounds with  gmart black
a sound box. Also for
expansion for zxgq,
only £6.95 + goth at
50p P&P. m
incl. PEP.

THE TANDEM THE PACER
Expandable ex- Uniguely expand-
pansion system, able 16K RAM
gives 4 expansion pack for the
slots for VIC 20  Jupiter Ace.

cartridges. Custom
designed case,
plugs directly into
computer. Further

Similar concept to
ZX Panda. Far
more powar to
Faster Forth you

TOBOR
48K SPECTRUM

You are
relentlessly
pursued by

Robots as you
move through
their city.

£7.95

Min
orjust good fun?

[ +0AD TOAD

w.-- [y &

expanded by using need a Pacer.
Tandem system 16K expandable
ROM socket. No RAM £29.95

extra power supply 16K Module £19.95
needed. incl.

improva r Wiamo
with the ﬁa nda. Th?
uniguely expandable 16K RAM
pack, Simply expanded to

32K by insertion of a

plug in module. Specially
designed to eliminate wobble, o
and complete with LED power indication
16K expandable RAM pack E19.95 inct pap.
16K expansion module £14.80 inci. PEP.
or 32K complete for £34.45 inct. PEP.

or go for the Big Big pack 64K only £560.00
ZX81 Keyboard (identical to Spectrum

keyboard opposite again with ZX81 PCB
fitting inside, again without soldering. A

great buy at only m- 95 + £2.580 P&P.
ZX81 Keyboard No 2

Alternatively, go for the stylish and effic-
lent, pushbutton, precision moulded (ABS
as per W[Lt;: Z[KEH 3 cnl?urad kayboard at
an incredibly low price o

Unit adheres direct to ZX key- £10. 00

board. No scldering required.  inck PBP.
Cﬁmlﬂg Shortly Send now to FOX
The pectrum Electronics 141 Abbey

Road, Poplay 4. Basing-
stoke, Hants Catnloiuu
available. Send SAE

Echo. Volume and
tone control. Load
and Save without

itchin leads. Allproducts guaranteed
i‘:gksl " g.fa; 1 yr. Overseas cust.
sounds good. '  omers add a further

£1.50 P&P 1o all items.
i Delivery 10-14 days.

JAWZ
16/48K SPECTRUM

Don scuba
diving gear to
shoot the
killers of
the deep.

£4.95

Elfin have created 3 new games for family enjoyment. There's I Quantity
TOBOR a test of skill and strategy, ROAD TOAD a test of reflex actions I Quantity

as you hop around the hazards and JAWZ to test your ability to fire at
moving objects. All games are machine code to give fast arcade action

and lively colourful graphics on your screen.

16/48K
SPECTRUM

You hop your
Toad across
the road.,

£4.95

- L S ]
r Please send me:
[ ] B |
TOBOR £7.95
JAWZ £4.95

I Quantity

ROAD TOAD £4.95

or use my credit card Access

If you can't find them in your favourite store just fill in the coupon I E E

and post it to us with your remittance or phone your card number to us
and we will see you have them by return post.

Trade enquiries. All games for 1 or 2 players.

Buy any 2 tapes and get the third for £1.25

Barclaycard

CaraNo. | | [ ||| LI II1]]]

l Name
I Address

ELFIN SOFTWARE |ﬁ More than fun and games.

== FF=m =

To Bfin Software. Hudsons
I Gt Yarmouth NR30 INN = Phone 0493-53170

Houss, Battery Rd.

Add 26p for
postage B packing I

e e e m— e e e me— m—— s m———
L S - I DT S I ST G D T TR Pl B PR B GO SE—
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i Experience Laser Zone-an utterly

NEW TOTALLY ORIGIMAL MASTER-
rPIE{‘E of Video Cames Design!!

ZE the memory, LASER ZOME 15 THE
% ONLY EXCUSE YOU NEED TO BUYIT!

R A

VIC 20 I{ KEYBOARD

LASERZONE (8K + ) NEW JN|
Destroy the ancoming ALIENS with your TWO independently controlled laser basas! Lungs
for the ELECTRO bunon and blast your enemies into expanding clouds of SPACE JUNKI An
exhilarating and totally ofiginal game with 8 umique system of control from a standand
joystick. A mera [6.00 +« S0p P&P.

ABDUCTOR J
A classic new space game’! ZAP the swirling alen hordes before they ram you — and
abdudt your humanokds! Sunvve the assaull lor long endugh and you'll get an exira stage on
F'Tl; spaceship with double firepower! Awesome unexpanded Vic Action. £6.00 + S0p

GRIDRUNNER J
Finally, true arcada guality on the unaxpanded VIC! Shool down the segmenied DADIDS
invading the grid. Beware of the pods and zappers! The awsome speed, sound and
graphics gives you the bes! blast available for unexpanded Vic. £6.00 + 50p P&P.

ANDES ATTACK (8K) J
Your spacecrall must aftack the descending aliens and frusirale their ovil imtent. Fly your
Ramjet fighter over the Andes mountain range and protect your llamas from kidnap by
hostile UFOS. Features 5 kinds of UFD, controls include up, down, reversa, fire, thrust and
amart bomb. Entirely in machine code. Requires BK expansion and joystick. £8.00 - 50p
P&P.

TRAXX M/C (BK + EXPANSION) J
This is VIC 20 croas breed botween ihe now famed ‘Packman’ and the game Quix’, All in
maching code, ast and fun with joystick controbs, uses Hi-Res cobour graphics. 8K or langer
expansion nesded. Only £68.00 - S0p PAP complele with instructions.

THE VERY FIRST COMMODORE 64 GAMES

ATTACK OF THE MUTANT CAMELS J
Planet earth newds you! Hostile abens have used genetic engineering to mutate camels
from normally harmiess beasts into 90 foot high, neutronium shisided, lasgr- spitting death
cameis!! Can you fly your tiny, manoeuvrable fighter over the mountaisous landscape o
weaken and destroy the camels belore they invade the human stronghold! You must
withstand withening laser fire and aben UF Game acton strelches over 10 scraen
lengihs and features superb scroling, scanner, 12 player actions and unbelievable
animation! Play this game and you'll néver be able to vs—i @ 100 again withoul geting an
hchy ingger finger! Awesome m/c action! £8.50 - 50p PAP.

ROX-64 K
Fiex is a challengi n.F invgiving the celence of your lunar base from a deadly metec:
shower. Rox-64 inc |.I30$ amazing sprite ?Iraph-us displays and spacy sound a'fects, and an
awasoma mathership” display if you win the game. Top 10 scores are tabled along with their
names. This program shows just what can be achieved using only Commodone-64 basic
5 the Isting and learn how 10 use spries and sound on thi outstanding machine.

+ S0p P&P.

r'-
Please add 50p P&P with all orders 3
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at once. FEEL THE EXHILARATION
as, after long hours of practise, you
contral the two ships so that they
function as a SMOOTH, CO-
OPERATIVE TEAMN

F| FEEL THE HUMILIATION as a
carelessly -aimed BLAST 5LAMS into
the side of your last remaining ship!!

* LLAMASOFT * NOT JUST A PRETTY PACKET

JOYSTICK CONTROL GRIDRUNNER 64

J
Tha No, 1 best game for the Vic has been impraved lor your COMMODORE 64! Gridrunnes
5 @ smash bt in the USA. Now experience the lightning-tast chalenge of the gria on the 64,

Features 31 skill Lwa!s nl'd axcallent sound and graphics. Sore triggor | frer with o
game! £8.50 = 50p P " e Tk

SPECTHUM

GRAPHICS CREATOR (16K)

Mot just another character edilor! Allows you 10 defing not only tha 21 usar dafinable
characters. Also allows you to change the entine 96 character ASCIl set. Creales BYTES
fles ready for you 10 ioad inio your own programs. includes advanced Reflecy. Invert. Field
commands etc. Compiste with full documentation, Bin the BIN siatement and use Graphics
Creator with (s sasy on-streen cursor aditing. £2.95 - 50p PAP.

BOMBER (16K) K
Yos. a full faatura version of 1he popular game Bz, suppiied for the 16K or 48K Spectrum
For only E2.85 = 50p P&P.

HEADBANGER (48K) NEW I8
Colouriul new game starring Chico the heacbanger wha you must guide to riches through

a0 incrgasing of hnw matal. Gain bonuses Yo haadbanging but ba sure 1o take &n |
aspirin when the pain gets loo much! Basic + mic to speed up action. Great graphics, nice
animation. Will even William Steart 's woice synihesiser lo produce spooech
output. Can vou attain the arade of ‘Rocker Class One’ or will vou be “Barry Manilow Class
577 St headbanging to-day and find out. £4.95.

SUPERDEFLEX (48K) K
Bounce 'Sid’, the space invader, around ihe screen into the power pods, keeping away of
coures from the davil who chases you sround the screen. Steer with your Defllex shisids, but
beware the mines of you may be Enﬂd alive! Superh graphics and fantastic sound on the
48K Spectrum only. Only £4.95 on cassette ~ 50p PAP,

ATARI 400-800

GRIDRUNNER =3 J
Mow play the best salling VIC/ C82 game on your ATARI 400/800. Any memory size (16-48K),
Basic cartridge nof roguired — 100% machine code autoboot tape. Play this swasomely fast
and addictive game on your Atar. For only £8.60.

TURBOFLEX K

Supert ultra-fast and iotally new ball game. Uses ATARI's unigue features 1o the lul,

Incorporates superh colour'sound offects and uses Player Mssie graphecs. Tables top 10

scones along with Scorer's name. £6.00-50p PAP.
LLAMASOFT

SOFTWARE

- Hﬂ.’. YC

49 Mount Pleazant,
Tadiey, Hanls
RG2E BBN.

Tel: OT3I5E-4478
Trade enguiries
welcome,

CENTIPEDE (16K)

the ORIGINAL game rom the ORIGINAL author
This is tha dentcal program o hat beng sold by
othgr companies for thead mes our pnce. The
gama has received acstatic reviews in the comput-
ing press. Program has 30 speed levels and ever
increasing Centipgde hordes. Tables top 10
scores and names. Why wait 1o pay mora? Only
£1.95 - 50p PAP.
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WILL FIT
ACHIEVE

| OR FITTED BY
X HAB TEP.

DRY EXTENSION ONLY £2

CITADEL PRODUCTS LIMITED (YC) TEL:01-951 18¢

DEPT YC 50

WE USE ADAPTOR P.C. BOARD TO
SIGNED BY EX SINCLAIR ENGINEER,
STREET, EDGWARE, MIDDLES

RSIONS OF SERIES 2 MODELS. UN
£23.95 inc. P&P (EXPORT & UK

TERNALLY WITH NO SOLDERING

3
b
=
S
=
s
“
S
=
L
=
:
-

]

HIGH

SIMPLY FITS
ALL THREE ¥
COMPETITOR
RESULTS. DE
MODEL CP48
OUR ENGINE

UPGRAD

JUPITER ACE
USERS CLUB

Newsletter, software [both
games and utilities), adapter
for ZX81 add-ons.
SAE for details.
Remsoft, 18 George Streat,
Brighton BN2 1RH a37/3

Sofpware Library for the Onic. Two weeks hire,
£1.00. Addittons each month. £5.00 anrual

mermbrship, Sond stamp for fred kSt Los
Wilson, Penalhck Treknow, Tntagel, Cormevall
PL34 (EJ) Box No. B3/3 7/4

Spoectrum Graph Ploner, Draw your own Pie-
charts, Bar-charms, Line plots and scatter
disgrams with tha very versatile package of
five routinges. 5 for tape (includes five
tutorials /demonstrations) and full docu
mantation or SAE for detalls. Topgraph
Software, 106 Blundell Road, Luton,
Bedfordahire.

75/4

COMMODORE B4 — Vic 20
— Atari 400/800 — CGL Home
Computer — the best chess
computers — all obtainable at
the lowest prices by mail ordar
from:

DOSKA CHESS SUPPLIES

(Registered Commodore Dealer]
Poulton-le-Fylde, nr.
Blackpool, Lancs.
Phone: 0263-899742

levenings and veekends ma’:-lrﬂd'.r‘ .

Jupiter Ace tape 5K upwards, guarantesd,
wnbeievabls games: Asteriods, Ski-Run,
Pakrman, invaders, Frogger, Luns Lander [6
AMA-Soft. 9 Wesiminster Terrace, L—.-P'l'!';"
1/4

BAC Primary Education Software

A gories of programa for the BBC "B

maching, COVEnng #Hnﬂi of lnguags

and maths skills, From [5.55

BBC Graphica Printar Packs

Complete packoge, the ktest EPSON

RXBD or FXBO printer, BBC cable,

Software, and sven a 13A plug. From

£295 .00 complate

BEBC Games and Utilities
Gamespack 1 £6.95
Utiktypack 1 E5.95

Send SAE for dotails 1o

2 Morcor Close, Basingstoke, Hants,

Spactrum Adventure, Fills 48K . Textual gama
with comprahenshve commands replys. Good
plot, save game routine. £4.00 10 D. Slater, 11
Taney Crescent, Dundrum, Dublin 14, lreland

T2i4
Mo more eyestraln with your TXB1. Video
inverter displays sharp whita characters on
solid black background TV screen. A toggle
switch lets you choose Detwedn rormal and
reverse. The small PCB fits on top of the logic
chip inside wour ITHB1. Kit £4, Built €5
includes easy 1o flollow instructions,
VAT/PHP. Send cheque/PO o D, Fritsch. §
Stanton Road, Thelwall, Warringtan,
Cheshire, WA4 2HS, Box No. 1 S

ORIC | P
CASSETTE LEADS :
Din to Din B remote
jack plug
Din 1o 2 x 3.5mm jacks
1 x 2.5mm for remote
PRICE ONLY £250 |
Cash with orders includes p&p |
CLARES
222 Townfields Rd, Winsford, Cheshire
CWT 4AX, Tel Winsiord 51374 S

Acom Atem 12+ 12K, Floating Point Toolkit
Books, Business, Machine Code, Pools
Predictor, 16 games including Chess, 747, Tal:
Keighley (0535) 608364 -
']

E PROM SERVICES

Parmanant software for ZX micros
ZxXE

BK EPROM board +« EPROM 10r2 €20
EPROM 1 40 vooliit routines o

EPROM 2 rapid SAVE/LOAD 10
*EPROM 4 20 routing M/C monitor  £10
EPROM 5 780 dissssombler !"IEI

Expansion Board — 3 slot
Graphics Board - ne. 4K EPROM £24 W
SPECTRUM

EFROM BOARD £18
16K RAMPACK adaptor 06.50
32 ine |/ O board (alwa fits TXA1) £16
Edgs connector 23 or 28 way £2 60
Edge cord 23 o 28 way T5p
“Tape version — special price (3

Many other ZX products. SAE for lst
EFROM SERVICES
3 Wedgewood Drive. Leeds LSS 1EF
(0532 GETVED 19/3

BBC PRIMARY
EDUCATION SOFTWARE

A seres ol programmas for the BBC
Model B machine cowering & range of
language & maths skills.
PRICE £5.95 sach

BBC GAMES & UTILITIES
GAMES PACK 1
for BBC Model B featuring TRON, LIFE B

CUBIC.  opice £5.95 sach

UTILITY PACK 1 for BEC Modal B
PRICE £5.95 aach.

EPSON PRINTER PACKS FOR
BBEC MODEL B
A complate package, the latest EPSON
printer, BBC graphics soltware, con
nacting lead & oven 13 amp plug
EPSON RX-80 £320 inc VAT
EPSON FX-80 £450 inc VAT

Send order or SAE for detads to
PROCESSOR APPLICATIONS
22 Mercer Closa, Basingatoka,

Hampshira 1
Jupiter Ace Software. Send SAE for leaflet
Peak, 25 Plymouth Hoad, Springfieid,
Chabmaford, Essex CM1 BJG -
4

WANT TD USE YOUR SINCLAIR?

Yrs realy meen USF your FERYY
SPECTRLNA PRO-GAMES ofer the beat
N @A, sduCABOn Dusneds prograTa
ard Dok B st #veryone. Hae 5 taps)
bezenl B v weession |aporos 1 400 than
you wiaa i pay the differsace f not return
it and try agein. This unigus S8Aice =
availalia for £10 8 yoad. Send chegue PD
for membership card, cotslogue, news

rivenal, pacal offars
PRO-GAMES. 10 LEYBURN GROVE
CHAPELTOWRMN, SHEFFIELD “1554

Enhance your IXB1 Programs. M/C screen
inwerse/screen clear. SAE + B0p. Richard
Hagedom, 17 Palace Gardens, Buckhurst Hill,
Essex 1G9 5P0

B4

16K SPECTRUM UPGRADE

Upgrade your 16K Spectrum [issuer] 1o
48K I.C. kit with full inet, £23.00 inc. P.P
= of sand us your 16K msue 2 Spectrum
for upgrading — £27.00 inc, P.P,
SPECIAL OFFER TO ZX CLUBS -
We will upgrade & minimum of § Issue
Spectrums for £24.50 sa., retumed to one
sddress. Mad onder, by ratum
J.C. BREWER (Dopt YC). 7 Roseberry
TCE.. KIRKCALDY KY11DW
125/4

Arari 4D0/BO0 owners. Hire fram our
comprahannsg range ol cartrages, cassaties,
discs, SAE for details. Castel Games Library,
4 Augusta Close, Rochdale, Lancs. Phone
(0708) 50602

95/4

Davic Games
for the 16 or 48k Spectrum

Fooes Mo 1

N Projrama, gocd siess grasei. %3 BUSE
T T T R T T

Cowg £ . P, & P, Cromga, POV il i~ L0 SOLANT
A fomrtempet Lta Bt Brmmpas, BTN W%

Spectrum. Pre-school, sady school cassette. 7
aducational and stmulsting programs  for
children aged 3-10 years, Suiteble schools or
mome. Written by teschers, All for [5.
Chequa/P.0. to Essex Software, 16
Huntsmans Drive, Upminster, Easax

105/4

Sharp MZ-BOA, New Janusry, hardly used,
Software ncludes Games, Homa Finance,
Education, Basic Tutorial, Applcations, £350
only for guick sale. Telephona Southrop 361

11354

Exchange your gnwanted soltwane Frae
membership 10 our exchange club, send SAE
for details. A B P Sorvices, 142 Broadstone
Way, Bradlord, Yoikahwe

M} EsH s l:«lE“q

I'H*H-l-iliﬂ
Pk

HITCH H KERS
GATAXY

QR u Appis
sricrmum £8, 95 lwnﬂ-l:’m ary

Bank Raid, Challenging new game for ZxB1
16K. Only £4.00 on high quality casseta. PJM
Enterpries, 28 Hatwood Road, Southport,
Mameyside. Chegues to PJ Momis

65/4

VIL COMPUTING

MEW SELF TEACH PROGRAM

............. AEBEABE R

Foe Z3E1 |.1M ar S

& Mira VO CBA lnrn Blﬂ: Fat mned
Tty =

# Fongel your Basl Drogramming
probierns v

s Thim prograam will mgie it @l Clags ==
Inchidos Arrays, Sorting,  Sodrching,
Counting, Decmion making mats, Emor
Trepping. Menu drassng aic

¥l 0T with shan semple prognems and

TMnhﬂTJmﬂmmmﬂr

g
Il ¥YOU HAVE GOT TO WORK 1111
nbr'f4ﬁwlﬂhthimlh'm
cannol gal iuch
Tra progremn has boen fuly watsd cver
ihe pasl six Manthe by B Somestc and
small business wsers and wa have not
recarved BNy Stvens repors
o wEE e
This program B our own product and &
mt avalabls from sy other BoUTTE
e

476 incl, Postage & Packags [Cversess
6% 2%

Dﬂ:t ¥C1, 51 Whitchtfs Lans. Ripon.
Yorke. HO4 ILB 1K/ 4

BBC MXBOFTI scresn dump utiity four
pactune sizes including sideways £7.00. MZBOK
Armoured Invasion Game with nine skill levels
£7.00. MZBOK Mome Tudor Sets Tests £7.00
Slavedrive Softeare, 19 Newlay Lane,
Brambey, Leeds 13. D532 560687,

634

IxB0/B1 23 way female connectors [2.20
sach. Z2XB0/81 Ramiock kits (the cure for bad
AAM pack connection] £7.50 sach. Add 50p
por order (PGP} or send SAE for dotnils. Adapt
Eloctromics, Dept YC, 20 Staring Close,
Buckhurst Hll, Essax.

111/4

Evenings, (Gles/Oxon border).
1024

& Dragon 32

programame detads (o

TRANSFORM YOU PROGRAM INTO PROFITS!

We urgantly require for Marketing & Publication all softwane suitable for Sinclair 16K-48K
Excelient Commassion paid for quality material. Pleasas send your listings or cassaties B ful

DEMON’'S SOFTWARE
5 Hoskings Row, Redruth, Cornwall.

79/4
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SPECTRUM

CHESS

Dare you face
The Turk

The original Turk was an
eighteenth century auto-
mation, a life-size mechan-
ical figure resplendent in
Turkish costume and seated
behind a wooden cabinet
on which a chess board and
pieces were placed.

OCP now offer you the
twentieth century equiva-
lent of that Turk — a chess-
playing computer program.
The Turk challenges you

to a game of chess!

MANY

OPTIONS

INCLUDE:

@6 Levels of leflcuiw

@ Demonstration Mode

@Board Editor

@#Games Printout Facility

@ Blitz Chess Against the
Clock

e Two Player Mode

eUnfinished Games can be
Stored

e#Recommended Move

FULL INSTRUCTIONS
PROVIDED
CHESS THE TURK
ONLY £8.956
Post order to
Oxford Computer
Publishing,

P.0. Box 99, Oxford.
134/4

PROGRAM
WRITERS
READ THIS

OCP is a fast growing and
highly successful software
house specialising in top
quality machine coded Pro-
grams for the ZX Spectrum. *
We are now looking to expand
our catalogue of Programs to
take full advantage of the
exploding home computer
market. Perhaps you can help
us and we can help you?

We offer a variety of Payment
terms depending on your
individual circumstances; this
can be as a rovalty Per Pro-
gram sold, straight Purchase or
some combination of the two,
In any case you get full advan-
tage of our Pack design and
marketing expertise which we
are rather proud of,

So, if you think that you have
skills and Programs that set
you apart from the ordinary
and want to share our proven
success contact us now at the
adress below. If you're good
you won't regret it.

Ring Bill Richardson on 0753
888866

or write to:

OXFORD COMPUTER
PUBLISHING LET.
P.0. BOX 99, OXFORD,
ENGLAND.

PC1251 Startrekl Realtime, 11 Lewvels.

Fascinating! Microcassere, £5.90. J. Randle,

123 Wisden Road, Stevenage, Horts. ey
&4

| Graphics poary iz~

for ssirc—lei— 7X81
E500 ne vat

ALIEN INVADERS & sesioce

Tap The olign Rardes. Demba molhorhips
mivsies, boses, s oll herel Up to LB
rvaders on-soreen 1 of 2 player optien
high-tcore, Prese! or Manugl Qume with

3 leveh ol ploy, mochine code, full e oclion

Alows you o oreate 4 allerrate wpis of Bl Ows
and Iheir iverse. Semply fits rside TXETs cose
Veriable oddress locotion, Supplied menplels with
datoiled moraml & applicotions. ke e bae deloila)

TIME 8 Park St Long Eaten
M Nottingham N ﬂ;’ﬁ

18K ZXB1 “Alen Arithmaetic’. Improwve your
addition yot still have funl Plus ZXB1 Cesd. On
cassatte for £4.50 from T, Skinner, 1 Summaer
Drive, Hoveton, Norfolk, i

TINY PASCAL PLUS for PET {18k +, all
ROMS, disk or cassettel and APPLE
(disk). Packege consists of line editor,
compier, p-Code interprotar, S0 page
manual & sample programs ... ... E24.98
VIGIL interactive games la for
PET or VIC {6.5K + |, Includes 9 games &
50/ 70 vl ... E19.98
SAE for Eu softwars catsbogus 1o
ADAMSOFT (Dapt. ¥CIl
18 Norwich Avenus, Rochdale,
Lancs OL11 BJZ s

ORIC 1 12K Back mon, 10K Orthallo, 10K
Swartrek, 12X Batdeship Patrol, 8K 3D
Nauwghts and Crosses. Cassette £5.50 each. J,
Edwards, 20 Southern Road, Wesi End,

Southampton
. 5374

SPECT-A-DRAW

NOW AVAILABLE — A 4BK Spectrum
varsion of the well known Levell || Basic
Pools prediciion program ‘Compuie-g-
Draw’,

“A BOON FOR THOSE INTEREST IN
WINNING THE POOLS” — Interface,
Decamber 1982,

Program on cassette with instruction
manual, . .E4.95
Datsbase 'I-BN lﬂpﬁnﬂui but contains
data on over 5,000 matche. ... ... £13.580
Program and database togethe:. . . £17.50

or 5.A.E. lor Detalls,

B.S. McAlley.

Games,
Books, P'u'ipherals and much, much more!

5

The very mmmnmm
*“owar fhi counter'”

Keyboards, Serious Programs, Rams,

"FAST MAIL DROER SERVICE PHONE 00-T608 7887
WATH ACCESSAVISA (Bahe Anlon
of sl laepe 5.4 E for catmiogue (State whach comguter )

" 390 STREATHAM HIGH ROAD, LONDO

Use Atar Joystick on your Jupiter Ace. No
soldenng software routine and example games
included. Fully tested £14, M.R. Portman, 125
Kings Road, Ferncombe, Surray.

1o1/4

48K SPECTRUM
Colour and Moving Graphics

O LEVEL
PHYSICS

» Soiids, Liquids and Gases

* \ectors and Scalars

* Acceleration

» Graphs of Motion

» Gravity, Weight and Friction
* Newton's Laws

6 PROGRAMS FOR £6.50

Chegque/PO to:
THINK TANK
Dept. YCIC), 35 PRaoad
Wimbledon Park, London SW15 BEQ

OTHER TITLES COMING SOON
12974

Educational Computer

Frograms
B.B.C. and VIC 20

Exciting educational software.
Dovised n; taachers. Programmed by
specialist. Suitabls for children aged 6-12
YEBrS.

780 Opcode walichari 207 < 35", over 550

machine CHANGE, FIND, GET, INSEAT,
DELETE, MOVE, VALUE, ORGAMNISE,

Spy Cassetts. Amazing cassatts lets you stop,

Shior Parines; U0 ctises Souvmese Wt 1 Cowleaze, Chinnor, i 711 Joaa
cry. 850 o ofes, Goss, 3 Saphans Fis Oxon. OX3 4TD Addiioninvision:  7:11veaw
M ortimer, nmamm VIRGO COMPUTERS o 'm“ E:ﬁ“&'ﬁ:};ﬁ.emr ;;lmn
nd Introductory offer of software for the Castle (sdditon): 68 years
# Spectrum [18748K) s i
® Dragon each plus B0p p & p.
-TH& TRSB0 — VIDED GENIE Sond s.8.0. for details of these and other
F I w Games include the Tollowing programs.
so ARE 830 Tunnel SOFTWARE LIBRARY Educetional Computer Programs
rams available for Colour #Esc 25 Super programmes — machine code SHAPE International School
, IX_ Spectum & Vic-20 #Bediam srcade gemes, simulations, compatitive British Section, B.F.P.0. 26
'"“!“d"g Backgammon ‘{5 Do not miss out on this offer, send SAE ames, Adventurss, Dungecns & 115/4
50 IX Spectrum onky. for complats st: y ragons, puzzies and ball games; plus &
Games tapo | —“A;ar- Arrad & 30 Blackhorse Lane, fow oduuacn & b«.usmn:u pmmmn;;
Gobbio Garden I ing: Breakoul, Star Wars, Amaz
it Ton o Haran Pownend. Brnol BSTRST 1ra || | 20 Macke Gambing Machne, Com NEWBRAIN
e ; : of Doom & Trap It All 25 on one
“'“ﬁ Send S.A.E for further CAMSTIE, mtr.t?'r bt m;orn?hi mmnw becoming evailbls.
details, inclusive, of send an $.0.0. I
Cheques,Postal Orders to: NEWBRAIN Lorer b = “ NEWBRAIN INVADERS
Hﬂ“{:twtm Way, SPARTAN SOFTWARE lD-pl YC) odiginal video game. All festures.
Church Axton, Newpart, DRAGON GENIE Dcouw:-}lfa"ll"mu-. Ch Ep g Narten, Machios code of couese. On et with
Shrog - .- EDITOR sdds extra commands to the 116/4 nd g

oeaones ot Wi e,
AA SOFTWARE

H/D/BIN mnemonics, blockform for instant

M/ Code, Felix Computers, 48 Thorobd Street,

Boston, Lincs. Tel: Boston {0205) mm .
!

128 Beacheroft Road,
Wandsworth, Londan SW17 s714]

CENTRE & RIGHT JUSTIFY TEXT. Can
be used a3 a word processor database or
program editor, handiing up to 24k on a
J2k machine, The files created are in
ASCH format . .E16
Also svalable for DMGOHH [ GENIE

list of copy any previously unstoppable
cassettn. Includes two free Super Utlitles.
State if for ZXB1 or Spectrum, Send just £3.
Bobker, 23 Chadderton Drive, Unsworth,
Bury, Lancs, =

TWO NEW VIC BOOKSI

COUNTDOWN

Educational gama for ZXB1 16K. Up 1o 660
questions. Choose from 9 possible answers
during visibls countdown, Scors depsnds
on spood of response. Presat subjects,

mies of words, countrios/crties, music

RENUMBER can be used |

orin oofwnrwnmh EDITOR. Al or pm

of a program may be renumbeced wi
updatas of GOTGIGGEUEITHENJHE
SUME statemants . . .........o0cvuns i}

MONITOR Produces machine code
programs on tape. Input, display, recond

COMPUTER LEADS

Dragon Din to 3 jack. Dy
& jack. Oric Din to Din, O

on Din o Din
Din to jack.

VIC GRAPHICS and
VIiC PROGRAMMES VOL 1
Both by Nick Hempshire. Pubbcation
dates 10.3.83 and 24.3.63 respectively.
£E.95 aach + S0p plp or both for £13 4+
Top pbp.

eIms, _nluh mch:.u-rm-.-wmm? by B tost code hard copy featun, lnpu'.l'a BBC Din to Din & jack. BBC Din o 3

SSpoOn . ROmpA. Seloct questions output is in HEX or ASC codes ... . jacks. £2.80 ssch. Other printar/ cassette f'r“dl £4 Tolesen ‘-55';“5"‘;';,“;:;"“'_‘.'.‘;:

E?;ﬂms AE In-r:g':m- datails uﬁr G Il‘l' whz e e . E and our latest Sinclair catalogue.

Plckup, 47 Ellesmere, Burnmoor. m ICGFD p I o t Uy !Llﬁcuer NIELR e Nick Lockyer

e (B 0% TR A e b
| 80/4 Tok (200500038 127/4 77/4 82/4
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TEACH YOUR CHILD

1o Toll tha Time

and Count Money

on your Spoectrum (16K]
Twae Fun Graphics
Programs on Cagsette
for £5.50 inc. p B p.

V. Sampson,

Richmond House,

Ingleton CARNFORTH,
La& 3AN

Poppy
Programs /3
VIC20 owners {any memory size). Introducing
Tournament 1°: Four exCiting games on one
tape, Only £3.95 inclusive. Engy Trogmen,

Astradodge, Automania, Cross-over — all
with excellent Sound, Colour, Music, H-Res
Graphics, From Tournament Software, B3
Mansion Court Gardens, Thomne, Doncaster,
5. Yorks, SAE for detadls.

18474

Dist and wasght contred program for VIC 20
#nd CMB 64 helps and ddvees you on the bast
simming diet. Cossette £12, disk [17. E.
Frangoulis, 54 Holland Road, London Wi4
Ba8. 46/3

MZ-B0K Games £3, Extended BASIC [12,
Disassemblor £12. Catalogue SAE
EDONSOFT, 33 Broadosk Road, Bromball,
Stockport. -
4

Atari 400/800 secondhand soltware
bought/sold. SAE for fats. Save 25% and
more. Jervis 19 Portres Dove, Nottingham
HGS 50T.

1304

48K ORIC garmes tape. Thres groal gamas on

one cassanes: ONLY £3.00 including PEP

Send remitiance to: S. Shoit, 20

Way, Bromham, Beds MK43 BIH. A
f-

BBC PRE-SCHOOL

4 programa making spelling B counting
fun for 4 10 B year olds.
Colour graphecs and sound.
Model A and B versions.
£3.95 or 5.A.E. for dotails.
AROSOFT, 138 Blackburn Rd,

Chorley. Lancs. PRE BTL i38/4

Battisahips against Computer, simultansous
display of boards, ZXB1 [16K). £4.25, Dragon,
£5.50. Cheques to R. Simmonds, 2 Argus

Walk, Crawdey RH11 BBQ.

BAUG SOFTWARE

Introductory offer ATARI
7% % off hardware up to 20%
off Software. Commodore and
Dragon. 10% off ZXB1 key-
board £26.00,

Telephone 0232-621221 for
details P.O. Box 123, Belast

BT10 ODB. o

Wanted Urgently! Arcade-iype games
programs for micros — Spectrum, VIC 20,
Dragon, Ovic. We pay top royaltses or cash
outright far good exciting games. Matonal
marketing ersures maxsmum teward for your
work. Phone David on 081 B329143 or write
Northwish, Ground Floor, Rali  Building,
Suanley Streat, Manchester MISFD and I!urr'r'!.
3

SYSTEM-SOFT

BBC PROGRAMS (Program Power)

SPECTRUM EPROM CARD
(£19.50)

Plugs into a Maotherboard. (2 shot £16.95).
Uses unused ROM space (14532-15615)
and 2516/2716 (2K} and 2532 (4K]
EPROMS. Tape Controller optional extra,
[+ £3.45),
Mary possible uses -mdu:limﬂ Spocial
Char. Sets, M/C & BASIC, 8116 (2K)
RAM + ADAPTOR (£9.95) nto
ROM CARD. EPROM 31 (2K} (£3.95)
programmed  with RENUMBER [inc.
GOTO, GOSUB, RESTORE, etc.).
SPRITE Chars. n-rhh:d fram MMH-HE':
position, any nification, rote
rellected. WORD PROCESSOR for
prepn. of TEXT with justification. UDG
Char. Sots + many othes.
Al available 7381 EPAOM-READ CARD
{£8.75), EPROM 1 ilwith BREAKQUT,
LIFE and TOOLKIT [£8.25), 2716 EPROM
PROGRAMMER (£20.75), 25U P.5. (for
Prnﬂr.n'uncr'l {f6.600. PBPF 01 (UK,
anlyl, £2 loverseas].
SAE please for oxtra details.
ORME ELECTRONICS
2 Barripper Rd.. CAMBORNE.
Cormwall
2873

TIMETREK(B)............. JUST £7.95
STARTREK [A)....covcnnine ONLY £5.95
Dofoat the KBngons in the farthest
guadrants of the galany.,
SPECTRUM
CABMAN ..... P 1 X
COWBOY SHOOTOUT. . ... .... .£4.95
DRAGON X2

JOYSTICKS OMNLY £13.95 pair,
Dragon software — please send 5.AE for
lizts,

‘Dl Rider’ machine code, BK + 2K +
sound. Ride your Eght cycle to victory
o the computer or another combatant.
Cassette £4.50.
Chegues to:
MOTA SOFTWARE
P.0. Box 68, Stovenage, Herts.

184

Al prices fully inchishve
SYSTEM-SOFT
FREEPOST, Ackworth,
Pontefract, West Yorks.

WF? 7BR
(FREE catafogue with every new order/)

§1/4

Superh Spectrum !l:' Strat Game, Mult-
lovel, challenging, Mac ?md Cassatte,

instructons, [4.96 Eu:mndl om M-Innr
Road, E17 EFW
oE/a
BBC (32K) PROGRAMS
SWOOP - Galanian-style, asrcade
guality. m. code £7.95
ALIEN DESTROYERS — ‘Invados” with
anira faatures .98
GALACTIC COMMANDER — m. code,
Fui-ron, Qosod Bepuined 7.8
u.sm COMMAND = m. cods, srcads
uality £7.95

game
HESS — m. code, f levals, ilegal moves
7.9

i ted
Model A | 16K ) version evailabie 5.95
Al prges include p. B p

M & J SOFTWARE

Companion Book . . . . . . £4.95
Study the workings of BASIC
with the disassembler.
Discover 7 extra graphics
modes.

Take complete control of video
memory mapping.

Increase the processor speed
{not a hardware mod).
Append programs from tape.
Incorporate useful routines
from BASIC in your m/c progs.
Add commands to BASIC.

of Forth. . . £15
This is a cassette based imple-
mentation and is fully docu-
mented.

DEATH'S HEAD HOLE

You'll abmost baliove it's truael

I's skill, coursge and your growing
expergnce that count in this unigue
adventure for tha Dr 32 and BBC
Model B, inapired the real-lite
challongos facing 8 cove rescue team.
Literally hours of exciternent — i you
BRSUNG up

Afer this, any other adventune will just be
a gorme.
Only £5.45 by retum of post from
WORDS AND PICTURES
7 Hawthorn Crescent.

Burton-on-Trent
43

ORIC-1 OWNERS Tangerine created Oric-1
now TUG creates the rest. An independent
Users Group with a solid réeputation for
progressive system supporl. Maonthly
HNewslettars, . Hardware, Feviews,
Advice, and lotls mone. We have & proven
record of porformance on our system. Jomn
TUG. You'll like us, we do! Send £1.00 +
S_ALE. |A4) tor i-gmh Mmlllnﬂ Mctdatqh.
Tangesine Users Group, 1 Mariborough Drive,
Worle, Avon, B522 00Q. L

BBC (32K) SPECTRUM (48K)
NEW RELEASES

INVISIBLE MAN — now for Spectrum!

Also for BBC and VICI0 £6.95.

STORY A — BBC only — just ke & story

ook, but you choose the plat. Ages 7-11

£6.95.

PUNC-MAN — BBC only — he gobbles

the full stops. You put them back! £7.95

REAL EDUCATIONAL PROGRAMS
SAE for dotails—

\s® X l.nwmw Cottage (YC4l,

Tonadn
Acom Atom 12K+

082 347 7117 134

12K, P.S.U. programme
power tookit R.OM., Softwore, Books E150
01389 3203

14774

X SCOTSOFT X

Quality esducational soliware for
SPECTRUM (1BK-48K) & BBC
[MBK-32K).

TIME £7.50

Teaches chidren 10 tefl the time in easy
steps suitable both home and classroom
hi-rés colour graphics.

TRHANSFORM £7.50
Comprehensive programme includes

translation, reflection, rotation ete.

Demonstration & remedial routines

suntable home B classroom sound B Hi-

res cobour graphics,

MUSsIC £7.50

Simple B convenlont Bsid o leaming

music in home o clasaroom, enter sny

tune from music hoar bow it should

sound, vary tempo to make folow staff

BAEY.

DISASSEMBLER £7.50 IBBC only)

Super fast M/C full colour, hexdump,

Ascil characters printed Neumonic listing.
branch calculation, printer facility.

3 FLEMING ROAD,

BISHPTOM,

RENFREWSHIRE, P.A.7 E:-Is‘;!fi

Spectrum Programming. Leam Basic Pro-
gramming the easy way with our fully
structuted casdatto course, Let the computer
wach youl 250K of programs ending with a
computerised sxam. Only £9.95, Ilu:l.“uru

55/2

ABC Micro A/B Users. Operate your own
Teletext compatible infarmation senace of up
1o 9/26 on-bna with real-time date and
chock. ldeal for shops, offices. public
institutions, educational ostablishments etc.
The Viewiext package comprises two inter
sciive programa Tor page creation and display,
comprehensive wser guide and demonstration
pages. Cheques/POs for 998 or SAE for
details to IT Senices, 27 Waterford Park,
Radstock, Avon, BAJ 3TS, -

A5/

ATARI owners make back-up coples of your
single boot tapes, with Cassclona £8.00 only,
Pat Mevison, 1624 High Road, Streatham,
London SW16. Daspatched by retumn, -
i4

UP TO 30% ROYALTIES

paid for high quality original software

DRAGON 32, PET,
RML380Z

Games and Educational programs

WANTED URGENTLY

SILVERLIND LTD.
156 Newton Road, Burton on Trent, Staffs DE15 OTR

BBC, SPECTRUM,

109/4

AT LAST!
BBC MICRO
GRAPHICS PAD

FANTASTIC VALUE!

A high quality, cariridge paper pad
featuring Graphics, Toletext screens and
user-dofined cells. Plus cosy nefevence
commands sheat. All for an Incredible
£2.59 + 850 phip.

Hermes Computer Producta Dept Y3
10 Barlow Moor Close, Norden,
Rochdale, Lance. OL12 TRN

BBC

MODEL B SOFTWARE
IMNVADERS (585
CALAXIANS ©6 9%
CENTIPEDE £69s

FREE PLP a8res DELIVERY
Cheques & ShM
"E:;P:I 1o 542 Manchester Rd

Buny Lancs BLS 9P
THI4

Dragon 32 Frult Machine, snd Spedfing Test
Both [2.95. Elsdon Software, 12 Lansdowne
Closo, Tiptree, Essox, COS ONT,

Deduct [1 hr orders of 2 E 12374 11974
e gl 3 Forth Listings.. . .............. 7|
b e 6502, BOBO/ZB0, m- 6300, Vic-20 unexpanded games. Breakout, Deep i e
FREEPOST, Ackwarth: Portatract. e ooiz Souce,Spuce Crte, ot Coran = NAZCA SOFTWARE
{Erow Wil order!i - u arian, Maring, S'mon Sakd, o, o
gl L o) Wnstallotion Manual ... ......... 65 || All sght for only (695 B Sigsworth 16, EXR} S0 2 Sponavu YPRON
Necessary for implementing || Jyinue Temsce, Stabeck, Hamogate, N g bl e B
_ SPECTRUM SOFTWARE FORTH and its editor. 94/4 et e it s s st
@ FLEXICALG - W tile spresdiles) progras A“ pﬁcm inﬂlum nf pmm = rome
e e s e || || Gt pecking: Chease and Pos Sl o e Rk Ko
time . Full mangal. (48K eaby ) LB MAKE MONEY halp: X asadiedl.
Cansoligation & reperl genstater T made pﬂy‘ﬂhl& ﬂﬂm to: it o e We uigently requins Each program om osssstss  £10 nc
LT S e M & J SOFTWARE qualty original games and educationai Rl documaning
Powsriul bt sasy ts ube. (ABK enly ) 34 Grays Close, Scholar Green, softwars. Top rates paid for new and %‘:: "h‘lr_m_:‘mnﬂﬂh
= rovel dess. Write 1o . (Satadn "
3 sc rnﬂax:“ Com plu tnllngl" .- mT $T7 3 b ":;:‘“.H:M“
e atharines Iwe  Leconfisld Beveriay Td': E1m 4 ﬂ'mﬂ“ Lane, Gresns Morton, X
N'h“:rlrr:l"l:.ur #e Barisyoard orders ia 0401 S0H0T B84 Towcestor. N'hants. NMN12 BBE Tlhtph-:&ﬂﬁn_
12074 . /4 i rd
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Roally hear your Spectrum beep with an -
amplifier. In stylish black case o match 1
Spectrum, with volume conftral. No soldering,

just plugs in. Send £7.95 inc. PBP to: M.

E::-.cbnll. 127 Tonbridge Road, Makistone, WANTED unGE"TL'
Arcade-type games programmes for Spectrum,
Vic20, Oric, Dragon, BBC Micro and Lynx.
We pay top royaities or buy your copyright for

cash. National mail order and dealer sales ensure
SPACE BHUTTLE GAME you get the best reward for your genius.

Fly your dhuitfe from planet to plenet, but P

mind how you go, and waich your fuel, : :
Write or call into

on — optimum volume set; Red LED alsa inchides 2 othar gamas £4.95 PEP.
NORTHWISH LTD

{onky) on wvolume too bow: yellow SIGMA SOFTWARE,
THE GROUND FLOOR, RALLI BUILDINGS

*FREE*

4 page loafler on tape head aximuth
olignment , . . if you order any product
[misalignment can cause loading
problems)] 117/4
® TEST CASSETTE o set up head Dl /48K computer. 24K-A0M, Hi-Res colour
azrimuth & tape spead, includes graphic, Stares Music Generation, Paseal, S,
instructions: mono of stereo £4.90. Chess, atc. F280. Horsham 65817,

HEAD DE-MAGNETISER, cassetie az/d
size, mains operated, removes residusl
magnetism £4.76.

ZX LOADING AID for ZXBO, ZXET or
ZX Spectrum. Removis guosswaork
adjusting volume, plugs between com-
puter & recorder. Hed and Green LED's

LED an voluma oo high. Inchudes 43 SEDGEFEN, BRANDON, SUFFOLK
indtructons. Standard [EAR & 9V leads 160/4
only via lpading aid] ZXBD or Z¥B1
£11.95 ZX Specirum E12.20, De-hixe

Dragon Software: Bunkers, detend your cities

(EAR, MIC B 8V lsads + load/save from ceath rayvs and alisns: Tenk-
SWiEh) DER0. or DXBY EIEFONTX: 1| | enn o e e e ot STANLEY STREET, MANCHESTER
Spectrum E£15.95; Push-bution reset Together for £5.95 plus 50p PEP. Altorn; 21 M3 5FD

K" cursor standard or de-luxe £1.50 Crossbanks, Shipley, W 5 1

extra; Earphone “Voiceowvers” standard ]a?:.r l.:h’. SAE. N
of de-luxe £1.50 extra 11474
Protect your computer with high quality
washable DUST COVER: ZX81, IX
Spactrum, ORIC-1, Jupiter ACE or

or Phone 061-832 7049

__We Pay Hard Cashs for Softuware

SPECTRUM RENUMBER/DELETE. Machine
Code program which renumbers  GOTO,
GOSUB, RESTORE, LINE, LIST, RUN. Also
Block Delete, selective deletion of REM
statements, PRINTS Memory awvailable.
16/48. E£395 from AWA, B0 Dundonakd
Road, Didsbury, Manchestor i

145/

ZXB1 18K Sofrware, Vector Maths, Statistics,
A’ Lavel Maths £4.50 sach. English iteraturg 1
NewBrain £1.95: LYNX, DRAGON and 2 £1.85 sach. Music £1.95. 5. Ahmed, 45
32, ATARI 400 or 800. VIC 20 or 84 Elmwood Road, Croyvdon CRO 25X,

£2.95; BBC-A or B, COLOUR GENIE 8a/4

OR TEXAS TI99 4A £3.95 SHARP
NOTICE

MZBOA-K £4.95 Available for most
other micros, monitors, disc drives &
TS,
Fat ribbon cabl its “'othar keyboard™ '
o ZX8 ?r EZi; Esﬁ:::::u_:: u:“rm I, Mr T. Jevon admit that |
connection [require 5 way & B way) have infringad the
copyrights in Ultraviolet,
Infrared and Nightflite and
that | have now stopped
trading in all software.
140/4

* IMMEDIATE DELIVERY »

SPECTRUM

MICRO 10
BECOME AN EXPERT IN
COMPUTER KNOWLEDGE
9 PROGRAMS (OVER 100K)
1,000 MULTI-CHOICE
QUESTION/ ANSWERS.
LEARN RARE POKES
IMPROVE YOUR
PROGRAMMING.
M/CODE & BASIC 16/48K

Hi-res. Colour Sound etc,
£6.00

available any length maximum 19 way
1p per 10mm le.g. 100mm of & way =
Blpl. ZXB1 B IX Spectrum keyboard
connectors b way 85p ea,; B way £1.06

Wa are sesking good quality, original,
do-bugged gamaes, utility, business &
educational progrmmmes for the ZXE1
(TK-16K) & Spectrum (16K 48K).

ea.
LYNX paraliel expansion connector +
push-button to reset computer £4 95,
ZXB1 flexible AAM pack connector
solves wobble problsms £14 66,

A3 size pad 100 Program Design Sheets
suit any computer £7.95; A3 size pad

Wao are offering an attractive
ramunaration packags for tha right
programmas

Spectrum Delender, Galaxians and Masile
100 High Resolution Graphic Pianning | | oo mane, Oy 909, Ctserte festuring colour

Sheets DRAGON 32 £7.95 x
ORIC-1 lsads DIN 1o DIN or DIN 1o Southowram, Halifax, West Yorks, S0id

jacks £3.20; TEXAS TISS4A |eads

Write to us at

Disl Growve Lid

single £7.20 twin £11: DRAGON 32 :
leadls § pin DIN to DIN & jack or 3 jacks IK zxg1 Send Cheque/P.0. to: 10a James Streot,
£3.20: BBC A or B leads 7 pin DIN 10 M.K. CIRCUITS Covent Garden, London WC2
_ DIN & jack or to jacks £3.20 MAZE GUZZLER 36 St Ives Crescent

Books: “VIC Programmes” £7.95; “VIC
Graphies” £7.95: “VIC Revealed"
£10.95; “Spacirum Graphics™ £7.95.

T-Shirts £3.50 Sweatshirts £7.50 Black
with Aed “Sinclair ZXB1™ or White
with Black “ZX Spactrum™ + 4 coblour
rainbow. Very popular individually hand
sir-brushed multi colouwed designs
Black T-shirts £4.50 B Sweatshirs
FA.00"I'M A MICRO ADDICT™ with:
hands on micre, or
"MICROCOMPUTERS TAKE YOU
INTO AMOTHER WORLD" against

You wil ba pleasantly surprised by
our approach

Grimsby DN34 55J 1334

At last a tull Teature |1X varsion of the
lamous arcade game. Video Gensp, 16K, Sound, Hitachi Monitor
* SMOOTH, FAST MACHINE CODE over 200 pragrams, linclude Galsxians,
* INTELLIGENT MONSTERS Scramble, Firebird, Bezerk, Asterids), £350

* ENERGY PILLS Ted: 18D erveni
+ ON SCREEN SCORING o.n.o. Tek: Luton 506100 evenings. /s | Mike Lamb, § Poterdale Drive, Lhte

* SPEED-UP ACTION Weighton, Humberside
On taps with "SUPER BREAKOQUT £3.50 CO M Pu NTA 166/4
SELEC SOFTWARE Bored with your present software? Then swap
37 COUNCILLOR LANE with our fast, reliable service, send 5.A.E. 10
CHEADLE, CHESHIRE IS HERE! 25 Hillman Ciose, Bracebridge Heath, Lincoin,

Spec-Copy back up cops all Spﬂ:lrur.n
programa/ machine code. £1.95 for cassette

I S 1
ﬁ:::l:;:‘t;;_'d:guiﬂﬂﬂuul Chest sizes 061-428 7425 ki A aidor rarne: that is simele 10 13854
* ZXB1 KEYBOARD BLEEPER provides i : !
feadback. All 210 characters bleap In BBC, DRAGON 32 owners lop quality UL your micro to work doing what ir's

best ot — processing information.

Using my COMPUNTA Race sslection
programme, covernng meéetings at 34
Courses you should be backing winners
fairly frequenty.

Then ai the end of the flar season,
return the wpe and | will send you &
complately new Compunta Programime,
up-dated for the N.H. season

But that's not all, | also offer this
unbeatable guarantee — If at the end of
the flat rece season you ane not
completely satisfied with the performance
af the programme, retum it for a refund of
YO money

Send just £9.95 (inc. PEBP 95p) for
Dragon, Spectrum (48K], Tandy Colour

18/3 132K] Maching, = =

The Pirate. Now you can make back-up coples MZEOK/ /& MHorserace Analysis., Winners
of any I'l'llchlﬂ: codo program., Tﬁu :nl-, W20 — COMCLUB — WVIC 20 Softwam club hing ROD CHDUKES, gelore. Cassette £5.76. Othar Sharp program
restriction is that there must be onough user | YOur tapes of canridges. COM CLUB 72 Lambert Road. Grimsby from 3. Detais: Paragon “Moorside”
RAM for both programs, though Pirate takes | Membership fes £9.00, Cassette £1.00, DN32 ONR Woodlands, Wimbome, Dorset,
up fitthe memory, Spectrum cassstte onby Cartridueslﬁl.m. Send no money now, for
£65.50 from A JR. Heading, 38 Frogston | membership forn, order form and  free
Aoad, West Edinburgh EH10 7AJ, A | cotslogue 1o: COM CLUB, 24 Alion Rd,
worthrwhile investment. Aylestons, Leicester.

112/4 167/4

SLOW B FAST, Fis inside — no
soldering all connections plugin
Instructions inclueded £10.95 ON/OFF

computer covers, manufactured from good
looking, durable vynide, in complementry
colours, Cheques/P.0s for £2.95 1o C. Ayan,
Switch £1.70 extra. 27 Dentson Road, Hazel Gove, Stockport,
PLEASE SEND S.A.E. FOR FURTHER Cheshire, SX7 6HR
DETAILS. ALL PRICES INCLUDE PE&P 15574
(UK only). ZXB1, US Dswibutor sesks to obtain ZXB1
kl.ﬂ.ll. F‘“DEH NU‘FITH PAYMENT ?r software and related products for distribution
EQUIREMENTS CLEARL in USA. Inquities to W, Hettinger, 3 Laurel
SPECIFIED TO: DEPT. ¥C1, Ridge, Tolland, CT 06084, USA.
FULCRUM PRODUCTS 12874
14 STEEP LANE, FINDON, Spectrum 16K/48K, the classic ‘Battleships'
WEST SUSSEX BN14 OUF and 'Escape From The Crypt', a new adven-

" 090 2850 ture game. Full Graphics, Both games on and
Tek: Findon (000 671) cassettn for £5. A, Acton, 44 Beshive Lane,

146/ 4 Basildan, Eosax,

Atom + BBC
Software wanted
excellent royalties paid.

Send an S.A.E. to:

243 Sutton Road,
Mansfield, NG18 5HR

T41/4

14374

ATOM PROGRAM
AIDS

150/ 4

BBC A/B adventures: ANl types, all levels,
from £3.50. SAE 30 Grasmead Avenug, Leigh-

on-Sea Essgx. 13774 £15.95 each (incl VAT)

Iincludes; Disassembier. Transfor
memory, Regiters, Fill memory, Pram-
programmes routing.

DAAZONT  BEE MODEL/E TRSSSEE TTI1] _—_m
747 FLIGHT SIMULATOR Chemistry Exams? No problem with Alchamy TWODIL BOARD
) gl viem [T e S % Sofewars. B programs each with extensive Enakties m E?RDLESH o h:' ’:%'E;:?.q

e L e e L e noties covenng formulas, caltulations for selected. Plugs it | on t
argre fen wd i tads Tha ﬂ;;‘:-: "” \ 0/ CSE for ZXB1 and Spectrum. Send SAE for via ribbon cable.
kgl ::.n 35 B I s pccis b e details. 78 Tweoendykes Road, Hull, UTILITY ONE

- w1 itk 55 b i 14274 A machine-code montior for the ATOM.
[———

SOFTWARE SAVACENTRE

IFRARTE SO A OOTEE ST Frowr L pempanae

48 page COLOUR guide of over 500 itoms

BETER ELECTRONICS

Age, BT of Software/Hardware for Atwrl, Dragon
Comenrin £33 IPIR d Wbd chteed '3@@@ Spectrum, VIC 20 & 64 oll at Discount 58 M L“:I ;;(iUENUE
DA C.C. Lid iDept YEI F}eee Prices, Send £1 now (refunded on 1st L
2 Werrarey R o / ordes) = B Brooks A Wast ANGMERING VILLAGE
WHE va. - N16 4H
waa EE0O06 Boldon Tyne and Wear, NE35 9ES. SUSSEX BN16 4HS

163/4

TEL: 09062 71833 135/4
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bath and other facilities.
£55.00 inclusive.

|
L

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 "

ZXB1 = Cassatie One — Fruit Machins, Hold,
Nudge, Gamble, Rospin, plus Pontoon —
Coassette Two — Maze Adventure,
Ambulance, Ambush — Cassars Thiee —
Hangman, Caverns, Hi-Lo, Lunar Lander —
£31.85 each. Morsoft, 33 Downing Drive,
Morpeth NES1 2YH.

167/4

ZX 80/81 CASSETTE |
INTERFACE

Cassattes that were previously
unloadabla can now be loaded. Sim-
plify your ZXB0/81 program

with your interface Uinf, our JXi Inter
face Unit plugs neatty betesan thae
recorder and the TME0/B1. it fiters
and shapss tha signal from the recoe-
diof gnd outputs & clean, constant
lorvel signal 1o the IXB0/81. It has an
input lvel indicator, TX Power on led
and a protected X Reset Bution.
Connect up ond ralse the Aecorder
output until the ked lamp ghts, then
‘Load” as nommal

Addtionaly, much feter “saving” and
Toading' & possible, using & short
maching code program

Price €17.008

inchyding VAT and postage

If our ZXi Interdace Unit does not sim
plity your program loadeng, please
rotarn i fo us for & refund, within 14
days of purchase. 168/ 4

JELVALE LTD
104 Marshalswick Lane.
5t Albans, Hers

Tel St Albans (OT27) 69437

48K Specrum. Two guality machine code
programs, Revensd and Fruit Machine, £4.85

J. Resls, 23 Trowbridge Way, Kemon,
Newcastle NEJ ITE.

170/4
CUBA. The revolutionary wornd for two
playors. 16K IXB1, Cassetto £4 from R, P.

Wilson, 3 Homwcrolt Road, London SE26
BOM.

16474
ZXB1 18K Games, Scrarmble, Lander, Zap,
Rescue £2.50 Richard Porer, § Wamen Ridge,
Frant, Kant,

16874
ZXB1 ownars, Maze of Hitarlous Horrors; One
to four players great party game for the kids.
included free game. [3.50 Collinson, 83
Sancrolt Road, Derby. e

48K Spectrum Screen Editor/Woerd Procossor,
Powerlul search fTacility, ossential for
miciodive users, £3.95. B P Mlls B4 Petters
Road, Ashtead, Surrey. 17374

ATARI HOME COMPUTER CLUB: Good
softeare/hardware at good decounts. (01)
&47 1713 lafter Spm)

17474
Pigeons 100 Competiors, Winners, Save 48K
Spectum £3. Alan Kirk, 13 Carwy Park, Truro,
Corrmavall

173/4

XERAUS — Vic 20 (unexpanded); croative rimw
fant action challarge, groduated skill levals, up
o B0 independantly moving aggressors,
extengive colour/sound use, bit-mapped high
resoluton, machine code, excellent guality,
cassette £7.85, Electronlc Leisure, 11
g;;mod Close, Christchurch, Dorsat BHZ3

16374

If you are interested in a particular article/special
feature or advertisement in this journal

HAVE A GOOD LOOK AT QUR

REPRINT SERVICE!

We ofter an excellent, reasonably priced service
working to your own specifications to produce a

valuable and prestigeous

addition 1to your

promotional material. (Minimum order 250 copies).
Telephone Michael Rogers on 01-661 3457 or
complete and return the form below.

— — e — —

— s S— E———.  —

To: Michael Rogers, Your Computer, Reprint Depart-
ment, Quadrant House, Sutton, Surrey SM2 5AS,

| am interested in
headed .
journal on pages

copies of article/advert.
..+ ... fE@@tured in this
(ssuedated ........

Please send me full details of your reprint service by
return of post.

BROKEN YOUR TV/

COMPUTER JOYSTICK?

Inside your joystick handle
s 8 white plastic insert.
{The main cause of fallure.)
Suonges insert replacemant
now avadable. Supplied
with full fitting instructions
allowing you to be back in
action in seconds.

Send £2.50/pair
Bl o efe o YO
Coamputer Supplies,

186 Church Road,
Boston,
Linca. PEZ1 OJX

103

ZXB1, leads,
kevboard plus much software, Bargain £110
o.n.0. Phone 01 308 2848

manual. 16K and DE'Tronkcs

175/4

MI-80A APPEND £3. Busingss, games, utility
programs — catakogue SAE: DCS 38 South
Parade, Bramhatl. Stockpor.

168/ 4
CBM 4016 and CIN including CBM manuals
and books £400 oun.o, Hundedosd (D488)
B4233 mvenings.,

1654

ORIC Software: WE BUY. Send cassette (300
Bd] plus notes, for consideraton, Nickelectric,
B O Pound Close, Lytchott Matrsvers,
Dorset BH1E6 GEW. TS
I

MZBOK Dragon Crown 48K graphic sdvanture
with M/C + squash, M/C Arcade favourita
Both for £5.00. Sguirrelsoft, 33 Wilton Road,
Edinburgh EH16.

MUSICSOFT

BBC MICRO 32K A/B.

5 muskc games of mémary and dextarity.
Multicolour graphics. Fun for 5 year olds
yor frustrating for gredustes. Varable
spodds and scale levels. Cassore and
Instructions £3.50

Chegques to Musicsoft
12 Fallpwiiold. Ampthill. Beds.

DRAGON 32 AND SHARP MZBOK
SOFTWARE

Games Packs — F6.50 sach.

Games Pack 1 — Bowling, UFD, Muncher,
Micropoly, Masterrmind

Gamos Pack 7 — FRece-chase, Depth
Charge, Motor Cross, Glorious 12th,
Canyon Bomber. :
Gomes Pock 3 — Tonk Batte, Reaction
Tiena, Bind Mare, One Man and His Dog.
Lite.

Gama Pack 4 — Poker, Pontoon, Rouletme,
Otheflo, Stock Broker.
[Shap only)

Adventure Games

Devils Trianghe Sai to Bemuta DUl
bewara of the Barmuda Trisngle! — 0500
Earth Rescue — Search tha Galaxy for a rare
mineral needed for Earths surdval — [5.00.
King of the Valey — Try 1o control a
kingdom and its people — £3.00.

Desort Patred — Find your way acioss a
desert but bewere of its inhiatants! —
£4.00.

Educatonal

Maths Tutor — A set of programmes
designed 1o teach maths to chidren from
310 yru. — [5.00,

Word Quiz — Find the hidden words in a
jumble of leniers — £3.00.

Send chaque/PO or SAE for detals 1o

Abacus Software
20 Rhoslelgh Ave.
Sharples Park
Bolton BL1 6PP.

BBC MODEL B
QUALITY SOFTWARE
— KEEN PRICES

DOMGRID

Limrawed tha mystery pattern of dominoes

created by the computer (8 hew problem

wvary tima)

Deceptively thought-provoking,

WORDGRID

The compiater hides your words in the

word square — then your opponent has

o seek them out on iné (R0 ponbor

required).

Sensible, family gamis with educatonal

walue. £3.95 (inc] the padr.

SAE for list ol these and other programs
Strawberry Software

7Ba Sunderton Lane

APPOINTMENTS
(R o |

WANTED

PROGRAMMERS

and LYNX.

your ingenuity.

IJK Software Ltd., a leading name in BBC
Micro software, are expanding their range to
include software for Micros such as the ORIC 1

We pay top royalties or outright purchase for
software, so don't just sit there - if you have
written a programme for the BBC Micro,
ORIC 1 or LYNX, and you want to be part of
one of Britain's leading software houses, then
send you program to us right away for appraisal
in the strictest confidence.

Obviously, machine code arcade games will be
the biggest money earners, but every program
will be considered on its merits.

Our extensive nationwide advertising, together
with national and international mail order
system, dealer networks and distributors will
ensure you get the best possible reward for
Send to

The Software Manager

IJK Software Ltd.

9 KING STREET, BLACKPOOL, LANCASHIRE.
TEL: 0253 21555

YOUR COMPUTER, MAY 1883
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APPOINTMENTS
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SOFTWARE PROGRAM
WRITERS

If you can fill thus space with one of your own
programs wnitten on one of the following models
SPECTRUM ZX81, VIC 20, DRAGON, ATARI, BBC and
any other mdakes of home computer, and wish to work
with one of Great Britain's most progressive companies
- . then nng David Heelas, tor an early discussion

Unit 2, Shire Hill Ind Est, Saffron Walden, Essex CB11 3AQ

Tel: (0799) 22359/26350 (24 hrs)
124/4

dKkiron
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APPOINTMENTS

PROGRAMMERS

Right Now! TITAN are looking for young dynamic and enthusiastic freelance programmers
to enhance their already established range of arcade quality software for most types of
home computer systems (e.g. Spectrum, Vic, Atari, Oric).

If you feel that you fit these requirements and have a sound knowledge of machine
language then waste no more time; write in the strictest confidence to Titan Programs
Development Dept., The Computer Palace, 46 Market Place, Chippenham, Wiltshire,
SN15 3HU.

What was once a hobby could be the start of a career that could change your life!

PFIDGFIAMS

CLASSIFIED

ORDER F

Linage: 30p per word [Min 15 words) — Please Insert the following advertisement in Your Computer Classified Section

Classified Rates

prepayable

Linage acvertisers should complete the form
prinaded in BLOCK CARTALS. Phorne numbs:
Counts 85 & words. Name and address 1o b = 1 UNAGE
Eaicd for if used o advert 11'-."'.5'?.‘ Boa Nurmbar
f requersd is £3.00 ax

Display — rates per see (Min 2scc) £4.50
Onelnsenion E?‘ i_.'rlE

Threansartions - (]

ﬂl Inurrllﬂnsl : ﬁ % e : £6.00

alve nsertlond

Ohspiay adveviisers showkl pronnde Separals == I. ? i | E?ﬁu
OOy Erd .C--’{-":‘.-'.J.!a ¥ FESEFYE L0OCE Oy SNONE

iOr-657 2006 _ _ B i £2.00

Method of Payment £10.50

Chegques eic, should be made payable

e et | £12.00
£13.50

cheguePO for e = : . ~
£
Plegse debit my AccessVisa Barcloy £15.00

CardiAmerican Express/Diners Club Int
No. of insertions requiredlj' Box No. required YESINO

ai below

]

= NAME /Piease include initiais),
EEEEOCOCNENEAnEE ADDRESS

SIGNATURE |

m
o
i
S

Pt o Payment by credit card please state address card is registered
e o fum sal s Daytimetel.no
Classified Department, Your Computos,

I o THIS FORM SHOULD BE RETURNED BY MAY 3 FOR JUNE ISSUE PUBLICATION

01} BE1 3036

Company Registered Number: 151537 (Englend)| Registered Office: Quadrant House, The Quedrant, Sutfon, Surrey SM2 545,
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EDUCATIONAL
ot g SOFTWARE

EMCLUSIVE TO GREENWELD
A range of programmes written by teachass and curmently in use in 8 middie school
(B-13yrs). AN cassettes include comprehensive documentation and teachers notes.

Exsrcises are user-friondly, very robust with all inputs checked, Bnd include machine
SERIOUS APPLICATION PROGRAMMES P -t Tl for e s

ZXB1 [16K); IX SPECTRUM (16K); BBC 'A” or “B'. All apes for any machine are £4.95
each inclusive. Sot of 12 £45.00

1. MASTEAMIND. Try 1o find & 3 to 7 dight numbsar the computer has selected in less

(}ectr“e ZX 81
) 16Kk 48K

. than 10 attornpts.
EL ECTRQN"{:S’F £ 5.95 2. BAR CHARTS. Enter information on X & y axis, and see & bar graph drawn of yous
Ever built a digital eleccronic civcuit that didn’t workl MNow this highly rosulis. ;
comprahensive deslgn progranns snables you oo drav s circuic disgram on che 3. OXO ANAGRAMS. Noughts and crosses game that requires the pupd 1o solve an
scrman, using stendard cosponents, including trtansisters, loglc gates, disce, anagram o gain a "0’ or X',
trisce, chyristors ecc ete. (37 defined I-i'r:‘na!l are usedl, Theso may be 4. HANGMAN. Traditional gama with 10 categonies and 10 weords in sach category.
rocared on screen if julred. 'Zl.'lvz'r_!' -.-':ftl wCe the computer will accivace the Ditfarent words /categaries con ogaiy bo ontared
SN i P i feneg, I Do e 5. SPELL INVADEAS. Shoot at he corec et in he aghabet o 108 th word
copied To '|:|'g pri inwaluable aid to che donignar T digical slescrranic shown on the screen fior 8 fow seconds. ose an Tnvador mmimw‘
elvculrs, alehar b ar pt l\.!!lliﬂ.ﬁJJ this propramme Zan copa with gt tmcl!
civcuits from the =i upl-ul: to a sereanful &f denmly pacied Interconnmcied 5. REACTION TES‘I’_Tnﬂmu[mrdfmwywptpﬂﬂﬂm.ﬁngm
FORpOEeRL numberns.
7. DEPTH CHARGE. Practice in the use of ordered trighe (X, Y. Z) coordinates in 3 D.
NUMERIC 25.95 Aleo covers the ponts of the compass
— — 8. 2IGOL. practice i the use of crdeded pair (X, Y) coordinates in 20,
A multi-funesion maths toolkit prograsse. 8. GUILLOTINE. French version of hangman, but your head drops into a basket if you
It will Eclve any equatlon do7 & s#ingle uoknown fail to find the word!
I Y Lon = yUn waY wXpand | oL CORLTSCL e 10. OX0O ADDITION B SUBTRACTION. Noughts and crosses gamae whose the pupd
T ‘,’""'_',['_‘“ oTder [0 outain che best sohves an addition or subtraction sum 1o gain & X or ‘0"
by ;']3;;& idElnoms 11. OXO MULTIPLICATION & DIVISION. As above but using times and divide.
ang 1 12. BEETLE ADD. To gt the vanious parts of the beetls, simple addtion sums must bes
thaatic mean mi standard !-r:.ua& :\] for o lint of nusbars. oy,
L LIl H mame fi tws lisce plus sding the coelflcient i . :
£ aorralation bet then. Craphs can Soced Tor vour d Lasge rangs of games, utility and educational programs at our shop in Southampton,
REATsE thi PcRa ffl- e i oL PP tar et dhen and aisa in Salisbury at Electronics World, Dews Rd, Salisbury.
displays csn be copled to the prin Lf Pegquired. A I is available for sach make of computer, which containg detads of software and
bl
the DE Tromies UDS board to zun on a ZXB] but operaces
Thess supeth Programsdd aTe extrenaly \qu:' friendly. BLANK TAPES
rus ilicies To00 rumeTous Lo High quadity C15 tapes in Ebrary case 50p. 10+ 45P each

2t e We stock a large range of electronic components: our B0 page Ad sire catslogue
containg dscount vouchers and costs T5p. [Sent free to schools, colleges sic) Discount

|..|.'.|.r ..IJIr |.'|-| ;"-I:'.r CYpE up Iﬁﬂﬁ avadabre 1o bulk huﬂrl-
U RS TRADE ENOUIRES welcome for sither software or components
2 MULL CLOSE TEAMS: Cash with Order please. Most goods sent by retumn of post. Dificial Grders from
‘I.'.'.t?":..f“E OAKLEY Schools #tc wolcome — minimum invoica value £10.00.

= 1 GREEN\W
$ 4438 Millbrook Road Sﬂmhﬂmr’Ef‘!; UHQK

A E Li 133
A + F Software 106 Ecce Production 120 {lemsolt 1 e oy
Asdvik 166 Econotech 190 | ogical Education Software 90  Redditch Computers 86
Abacus 47  EBlephant Software ] Richard S d 52
Acorn Computers 16/17  Elfin Software 208 m < 0 S Pt
Acorn Peripheriess 170 Elwec 138 alva :
ACS Software 110 Enterprises 33 Maplin Elactronics 64,117 SWWinter 177
Afdec 113, 186 Epson 2 MC Associates 190 Salamander Softwane 154
Agl Harchware 141 Everyday Electronics 187 mﬂwfm PH'ruum :g gﬁgngTu ﬂg
Amba 193 ourme House i
Amersham Software 10 Femleaf gg Memotecth 198/199  Silversoft 124/125
Anirog 104 Eailkade 190 Micro Aids 143  Sinclair Research 94/95
Artic Computing 123 Fon Blactronis 209 MicroDeal 169 g_lr Con'sm;tefs g
Audio Computers inside back coOVer  Fyllar Micro 207 m'cm mmﬂﬂm‘ M-"g Sm’; oftware V881147
Ram icro Mana
ﬂﬁ:grnata 1:{3 Furiong Products 174 Micro Mart 187  Software Express 126,127
B G Micro Stak 130  Software Farm 19
Bamby Softwara 112 Gemini Marketing 92/83  Micro Ware Leicester 114  Spectrum Software  155/156/157/158
Beaumnont Sumer Camp 192  Gemini Software 128 Microman 160  Stone Chip B, 184
Bee Bug 33 Gilsoh 192 Microstyle 61  Sunshine Products 184
Bug Bear 191  Granada Publishing og  Midwich 18 Superior Software 192
Bipak 182 Grundy 128/129  Micro Deal 41  Swanley Elactronics 1)
Bibi Magnetics a6 micm Game Simuiations 1;2 T
Bridge Software 13@ H ik Tangerine Computers 159
Bugg:-m- 22/23 Hewson Consultants 36B/37 MST Emﬂulwnu 188 Tamuilt BE
c s 5 Vimaions 8  Tasman 151
C P Software 26 I Tec 1 The D Du 160
C Tech 185,208 H/H Software w2 N N S N 186
Calpac 68 Mational ZXB0 Club B2 T eamcirows Wodkd 207
Campbell Systems 13 | Newnes Technology 6 rransform 138
Canbridge Micro gy |magine Softwars back cover  Newstech : e Twickenham C oo Cantis 20
Carriol Sottvens 90 185 |magine Software 72/73/74/75/76/77  Northwish inside front cover ) gk
Caacada Software 1g7  Impact Software 1 Fa Neptune Computer 130 i %0
blishi Imerceptor Micros 204
'C-ullwrur: f: N s Interface 16 O v
R et '8 IPC Exhibitions 10/11  Qaklest % V4 H Computers Service 191
EJEMMIGCMM gﬁ.gg Orie Products 24/25 Vectis 208
Compro Sys a4 a0 Oxford Computing Publishing 80 yenn Software 18
Computer Addons et Lo SO s Video Software 188
Computers For Al 4/5  jupiter Cantab 77 Picturesque/ Addictive Games 4 Viking Software 60
Crystal Computing 7 Practical Electronics 1w
D K Print + Plotter 180 W H Smith B/7
DA Computers B  Kayde 200 ProSoftware 139 William Stuart Systems 134
Display Electronics 57  KempLwd 206 Program Direct 208 Wireless World 186
DJ1 Software 193 Koepston Micros 46,150  Program Power 34 Workforce a0
DK Tronics 12/13 1Mf1$ Kuma 1 PSS 148/ 1&; y
Dobsoft PV Micro Computer Centre 11 Ve 18
Doctor Soft 174 L
Downsway 52 Laserbug 133 aQ Zz
Dragonndata 196/197  Leisure Mail &  Quark Damw 112 Zxpsa 56
Durrel Systems 206  Level 68 Ouicksilva 19, 20/21 Zygon Products 134
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‘G2 IE INTEGRAL EXPANSION
#YSTEM FOR VIC 20

e\,
r'l
e

~§\

\

2. B Cﬂrtl'idge to \
el e . ™, consider for your®
S PSR VIC 20

@' It's a direct replacement for the Commodore 16K RAM cartridge but it's no ordinary cartridge
¢# It has space for the 40 column ROM or a programmer’s toolkit ROM
@ It has space for a cartridge slot, accepting any Commodore cartridge
y @ It has space for an extra 16K bytes of RAM, making a total of 374K (28159 bytes free for basic, 8192 bytes for machine code or
" game simulation)
@ It's part of a complete system including motherboard, Eprom programmer, 16 bit second processor, etc. and is available at many
compuier stores and in mosi European couniries
@ It's designed, manufactured and fully guaranteed for 6 months by:

[ % -

COMPUTERS PERIPHERALS MICROPROCESSOR DEDICATED SYSTEMS
Tel: (0702) 615144/613081 Trade Mame: AUDIO COMPUTERS
&7 Bournemouth Park Road Southend -on-Sea Essex 552 5.1 England

IS NOT LOST!

ﬁ!ie Fix-A-Ram offer is for you. . ..£0.50

el Bl pChra nCipled 00 |

|cummnn reasons is ‘wobbling’.

The Sinclair Ram Pack is attached to the computer by a small contact area, as

shown in figure 1.

We have designed what is much needed: a plastic sleeve, which is sandwiched

gisc;jeﬂy between the Ram Pack and the computer, called the FIX-A-RAM (see
g. 2).

RESULT: a perfect match and stability.

i‘ﬂ* rogram crashes on the ZX81 are only too well known, but one of the most

Fig. 1

[—

) The )
(15s Special
Ram pack
ﬂ"’“ _ - is for you!

. 2 - g Hma

® It's a direct replacement for the Sinclair Ram Pack, but it's no ordinary Ram Pack!

® It has space for a ROM, either for games or more serious applications such as electronic /€ \J/45'+s
spreadsheet eic. . . . N7 o 2

@ It has space for the X-ROM CARD

® It has space for a keyboard sounder

@ It doesn't wobble!

Awvailable from Solidisk Technology Ltd. at the above address.
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Imogine Software, Masons Buildings, Exchange Street East, Liverpool, Merseyside 2 2PN. Telenhone: 051-236 0407
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