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@ Stell Software

__ __ __ for top quality programs

- an intro-
 duction tocoinsand [F==
“notes and their use

Make learning fun with ihesg top quality

a range of
features and build
face

~ (BBC B, Electron.)

Spectrum programs only £6.95 BBC/Electron programs only £7.95
Ask for Stell Software at larger branches of Boots, John Menzies, W. H. Smith

and all good computer shops, where most titles are available.
Dealers should contact their regular distributors.




AT LAST, A HOME COMPUTER
THAT IMPROVES WITH AGE.

t's surprising how many first-
time relationships with a home
computer go sour with age.

You buy an attractive, discounted little
machine so that you and the children can
learn about computers.

Instead, you learn about its limitations:
the dull graphics. The plugs that fall out. The
cheap power supply. The unalterable
"beginners” language. The stiff, fragile keys.
No provision for future developments. If only
you'd looked around a bit in the beginning. ..
“Quality costs a little more, but it s usually
worth paying for” (Personal Computer News —
CGLMS5 Review, June'83.)

The CGLMS5 is designed and built by Sord,
one of Japans leading computer specialists,
with three main ideas in mind.

First, to be easy and fun to learn and
operate.

Second, to be rugged enough to last
through hours and hours of operation.

And third, to form the basis of a powerful,

versatile home computer system that won't
need replacing until you're ready for a
dedicated business system.
Built to learn

The CGL M5 is designed to be easy for
non-geniuses to use.

“On the M5, most of the work is done for
you,and all that is left is the need to work
ot what to do next, rather than how to
doit.” (Personal Computer News, June'83.)

If you make a mistake,vou can

correct it with a simple movementof =— ———

the cursor. So you only correct that mistake,
nota whole line; nor do vou have to indulge
in complex edit commands.

Budding video game designers and
computer artists will love to get their hands
on the 16 colour graphics and 32 moveable
images called “sprites.”

“The M5 markes professional graphic

N
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effectsvery simple for even the beginner to
achieve.” (Personal Computer World, Aug.'83.)
Built to last

“It works first time, doesn't need a lot of
mollycoddling and jiggery-pokery to
persuade it to continue 10 do so, and what'’s
even better; it continues to work well You
don't have to balance cold cartons of milk

on big computers with equally big price tags.

The FALC cartridge provides a tailor-made
language for data management, spreadsheet
accounts and business problems. Combine
FALC with a disc and you could “turn the M5
into a small business machine’ (Personal
Computer Magazine, August '83.)

Now, take a look at the back of the M5,

on the top, shove Notice the
maitches in the back sockets

to keep the plugs 1.5 (usuallyan
in, or press the keys . | extra)fora
with several pounds * standard

Sforce to make them respond.” (Personal
Computer News, June '83.)

Being able to build things that work and
carry on working without endless mainten-
ance is something at which the Japanese

seem to excel.
Built to grow

To be truly versatile,a home
computer has to understand very
~different things.

Sovou need different “languages,” which
the M5 provides by supplving part of its
memory in plug-in cartridges.

“The M5 eliminates the worst limitations
on machines at this level which is that they
tend to be stuck with whatever language is
provided by the management.” (Personal

Computer News, June '83.)

The computer is supplied complete |
with a Basic-I cartridge,a standard
integer BASIC language and a simple
learning text.

Plug in the Basic-G cartridge, and you can ]
access the M5’ incredibly sophisticated
graphic and sound capabilities which are far |
in advance of similarly-priced computers. |

Move on to the Basic-F cartridge, and
you have scientific, technological and statisti- |

cal computing power usually available only |_

Centronics-type printer, the separate video
monitor and hi-fi sound output.

Even the language cartridge socket has
hidden potential:

“Unlike most such sockets, this one has 56
internal lines connected to it giving access to
Just about every function in the computer
This means that just about everything yout
can think of can be added onto the computer;
ranging from a Prestel interface to second
processor to use as an intelligent terminal on
atimesharing computer’. . (Electronics - The
Maplin Magazine, March'83.)

Take a look at the home computer that
will improve with age.

For a full technical specification of the CGL M5,
details of the wide range of supporting software
and to find out where to see a complete |
demonstration, send the coupon to:
CGL, CGLHouse, Goldings Hill, Loughton, Essex |
1G10 2RR. Telephone number: 01-508 S600. |
I'd like to know more about the CGL M5. Please
send me a brochure and a list of dealers. I

SR3
Name |
Address |
_______ HOME COMPUTER
BUILT TO LEARN. BUILT TO LAST. BUILT TO GROW.
3
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Atari Column 80

Learn how to increase the speed
of your Atari graphics by flipping
pages of memory.

Commodore Call 95

A look at the languages available
for the Commodore 64.

Next Month

What's coming up in the
February issue:

114

Buyer’s Guide 116

The details the sales staff at the
computer shop will wish you
hadn’t read.
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Memotech 36
MT X500

The Memotech rivals the best

home computers on paper. We
find out if reality matches up to
the advertising claims.

};

38

TX500 versus
the BBC

Probably the keenest rival to the
MTX500 is the much-

acclaimed BBC Micro. Is the
BBC's £400 price tag reflected in
extra features!

No Ordinary 41

Type

At first sight the Brother EP22 is
a neat, inexpensive electric
portable typewriter. But its
RS232 interface makes it a cheap
computer printer, too.

Noughts and 48
Crosses

A computerised challenge for the
Oric | in this program listing that
shows the basic principles of
artificial intelligence.

Vic Adventure 56

The first instalment of our
adventure listing for the
unexpanded Vic 20.

68

A new program of this popular
board game especially for
Commodore 64 owners.

Frustration

Readers’ 96

Programs

Our collection of programs and
tips from you, the readers. This
month we bring you:

Mission Impossible — Spectrum
Fruit Machine — BBC

Hangman — ZX8I

Lunar Lander — Dragon

Soft Release 107

Need some software for your
micro? Look no further than this
month’s reviews of the latest
programs including:

Magic Window — easy Atari
graphics

Patti-Pak — more maze munching

The Knife of Kishtu — mystery on
the Dragon

Pool — hustle a few games with
your Spectrum

Tiger Grand Prix — better
educational software

Tiger 1Q Test — beat Uncle Clive
at his own game

The Last One — definitely not the
last program you will need

Power Blaster — thud and blunder
from Camsoft

The Lone Raider — hi-ho Silver,
away!

Cruncher — lousy name, game not
bad

UXB — a ticking time-bomb
Spelling Tutor — avoid those
embarassing misteaks

Puzzler — a quick Dragon Quiz
Fun to learn — fun to use?

Quick Thinking — Mirrorsoft’s first
offering

Venture — Protek’s Spectrum
compilation

Keys of the Wizard — the Dragon
adventure

Practicalc 64 — put the
Commodore to work

The Hobbit — now for BBC, Oric
and 64

Caesar the Cat — Mirrorsoft
magic

Hungry Horace — converted from
the Spectrum favourite

Renaissance — Othello by micro
Radar Rat Race — remote rodent
control

Road Toad — yet another frog
game
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ALL PRICES INCLUDE VAT AND P&P
i ‘-.‘ #EEE&%? %a%';qse c@ ::::s sorrw:::,d. @
L HIUAS A DA 0934 5|5265 1 w.ll:::\ -up-or Mare. Tel. 0934 515265

o o o © o o

o
L B R L U I ]

lf you have one of these_
° you’ll need some of ~ [EEEERT

OVERALL TOTAL-

SN e, '
o I Name Address |
TION AUTHORS -COMING SOON Q v saice Orv TOTAL l
ARCADE FORTH is the most complete games | ever ] |
written.
SPECTRE-MAC £9.95 |
Comgiets implementation of Fig Forth extended to contain |
Sinclair's graphics and sound commands. SPECTRE-MON £9.95 1
For the newcomer, lines of BASIC can be sxscuted from | ’
within Forth so no previous knowledge is required. RUNNA £5.95 |
A.lcomphn sprite language with more than forty commands. I E
8§ and 1} i
prites a:nmt:n:: :il:: you chooss the only iimit on the l MILLIKILLA £5_ 95 i
il in ARCADE FORTH will independantly
M"t"::“"' :’r“'“ A ATH will run | INVADER CUBE £5.95 |
Comprehensiy I and o ation tape whichcovers | SPECTRE CHESS £5.95,
the sprite commands one at a time. |
Faster and more flexible than any other program around, | BACKGAMMON £5.95 I
ARCADE FORTH is not a games generator it is a complete
Mg | DRAUGHTS £5.95 |
SEND S.A.E. FOR DETAILS
o o DOMINOES £5.95 |
COMPENDIUM (Chess,
Backgammon, Dominoes, Draughts.)  £14.95 |
US KNOW AND WE WILL CONTACT HIM ! ARCADE FORTH coumc soon £14.95 !
|
|
|

i
|
IF YOUR DEALER DOESN’T STOCK THESE ITEMS LET |
I
|
I

— — — — i m—— S m— — — — o e— — —
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NEW RELEASES FOR CHRISTMAS
FOR THE DRAGON 3

MIND GAMES
COMPENDIUM o

€
Chess, Dominoes, Backgammon,

Invader Cube and Othello. More
than £30 of software for just
£19-95 o

’( f/
-

€

| ACCESS ORDERS
) L. TAKEN BY PHONE
I 24 HOURS A DAY
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BASIC COMPILER

SPRINT

Convert your BASIC programs into pure smooth
6809 machine code with 'SPRINT - the fastest
complete integer compiler on the market.

SPRINT will handle all the DRAGON'S sound and
graphics, commands, FOR-NEXT loops, arrays
strings - tha lot! In fact, so that you car. compile
even bigger BASIC programs, SPRINT will compile
Your program straight. from tape !

I you think £14-95 sounds too cheap (0 bebeve,
0 along to your local dealer and ask for a demo.
belore you buy.

ALL OASIS PRICES INCLUDE

VAT AND P&P AND EVERY

OASIS PRODUCT IS PROMPTLY
DESPATCHED AND INCLUDES

A LIFETIME GUARANTEE.

If your local dealer does not stock
these products then let us know his
address and we will contact him.

OASIS SOFTWARE,

9a Alexandra Parade,
Weston-super-Mare. Tel. 0934 515265

Please send me
SPRINT

£14.95 [J

MIND GAMES COMPENDIUM £19-95 [J

SINGLE GAME CASSETTE

£ 995 [

| enclose Cheque/P.O. for D

NAME

ADDRESS

I e T U R ———

S Y




ADGF

-

PROGRAMMABLE

ABOUT OUR INTERFACE

The AGF Programmable Joystick Interface is
aunique design offering the use of any Atari-
compatible joystick with absolutely all soft-
ware, whether it is cassette or ROM cart-
ridge, with the Sinclair Spectrum or ZX81.

The hardware programmable interface re-
quires no additional software and accurately
replicates the keys of the computer in a
manner which is responsive to absolutely
ALL key reading methods, both BASIC and
Machine Code.

The interface does not interfere with key
operation and can therefore be used simul-
taneously with the keyboard.

There is no need to remove the interface once
fitted as the rear extension connector will
accommodate further expansion, i.e printers
or RAM packs etc. This important feature
avoids excessive wear to the expansion port.
The key replication principle pioneered by
AGF means that your own programs can use
eight directional joystick movement by
utilising simple key reading BASIC.

Two joystick sockets are provided which
share the same keys, for use with the
majority of two J:layer games. Several inter-
faces may be used on the same computer for
multiple joystick applications.

The interface is programmed by a two digit
code, which is looked up on a programming
chart supplied, for each direction and firing
button. The two numbers are then selected
on a pair of leads which are clipped onto
?ppropriateiy numbered strips on the inter-
ace.

Once configured this can be marked on a
Quick Reference Programming Card for
storing with the game. As the programming
is not power dependent the interface retains
the last configuration made and can be
immediately used when next switched on.

for

KEY FEATURES

*

*

*

Programmable design gives TOTAL soft-
ware support.

Accepts Atari, Competition Pro, Wico,
Starfighter, Quick Shot, Le Stick etc.

Rear extension connector for all other
add-ons.

Free demo program and instructions,

ectrum

JOYSTICK ¥,
INTERFACE

Sp

Q) Q,
NN
Qq’} II'Q

$o

PACKAGE CONTENTS SUPPLIED

® Programmable Interface Module as illus-
trated, complete with clip-on program-
ming leads.

o Self adhesive programming chart detailing
how to define which key is simulated by
UP, DOWN, LEFT, RIGHT, and FIRE.
This can be fixed on to the case of your
computer or if preferred the protective
backing can be left on. The chart is made
of a very durable reverse printed plastic
and is extremely easy to read.

® One pack of ten Quick Reference Pro-
gramming Cards for at-a-glance setting
to your games requirements. The card
allows you to mark the configuration in
am easy to read fashion with space to
record the software title and company
name.

® Video Graffiti demonstration program
which is written totally in BASIC to illus-
trate how all eight directions and fire
can be read. This is also a useful high
resolution drawing program.

¢ 12 months guarantee and full written
instructions.

JOYST |CKo

CONTROLLERS
FOR USE WITH OUR INTERFACE
Module 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

FROM: MR/MRS/MISS

ADDRESS

SEND C.W.0. (NO STAMP NEEDED) TO: A.G.F. HARDWARE, DEPT.WM,

FREEPOST, BOGNOR REGIS, WEST SUSSEX, PO22 9BR

DEALER ENQUIRIES WELCOME

QaTty ITEM ITEM PRICE TOTAL
PROGRAMMABLE INTERFACE 33.95
JOYSTICK(S) 7.54
PACK(S) QUICK REFERENCE CARDS 1.00
ONE VIDEO GRAFFITI FREE
zx81 O ZX SPECTRUM O  Please tick FINAL TOTAL

EXPORT PRICES ON APPLICATION

-.0OK. on all issue Spectrums...
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THE FABULOUS WANDA
AND THE SECRET OF LIFE

for COMMODORE 64
An adult fantasy
game with Arcade Action

] You are travelling far
~ from home looking for good
¢ times around the Universe,
when you are intercepted
by the evil Brutus of the Federation.
Brutus forces you to go and seek the Secret of Life,
the Universe and Everything - known only to the
Fabulous Wanda, a hostess in the Spaced-Out Inn in
Highsville on the planet COPUS. You are teleported
down to Highsville where the Customs man
demands money for Teleport Tax. There is a video
game in the Terminal with 3 credits left.
Now you are on your own and you must decide how
to proceed to Highsville Mainstreet to find the
various establishments to enter and

OGLES for BBC/B

Designed with people of all ages in mind this
programme provides an aid to learn and match
colours as well as being very entertaining. Not only
have colours to be matched in sequence but co-
ordination skills can be developed by moving the
correctcoloured OGLE to match a pattern displayed
onthe screen. Interest and amusement are provided
by you as Gordon having to control your pet dog
Flash by guiding him to collect the matching OGLE,
carry it back and to drop it at the correct position.
There are two levels of play.

An easy level for the younger person.

LEISURE ZONE AND ALL GOOD COMPUTER SHOPS.

NEW RELEASE
AAARGHI CONDOR for Commodore 64

100% fast action machine code. Avoid the
obstacles and hazards to climb the mountain to,

THE UNIVERSE AND EVERYTHING (gach the Spear. Then slay the Condor before it

carries your bird off!
BARRELDROP! for 48K SPECTRUM

Poor Gordon! His drainpipes are blocked again and
the onlg way to clear them is to drop barrels down
them. Gordon stands on the top of his roof with 5
barrels. When the game starts he’ll roll one down
the roof. Press SPEC'EIO drop it through the roof
accurately into the centre of a drainpipe and you'll
score the number of points in the pipe, which will
start to flash, and Gordon will get the barrel back for
another go. The barrel will be lost if the drop is
Inaccurate, or into a pipe already filled, but - Flash
the dog is on hand! If you know you're going to lose
the barrel and you can see Flash peeping out from
the bottom-right corner, press D and Flash will save
it! Once you clean all 5 pipes, you will get a bonus,
butthere’s a surprise in store before you get the next
setof pipestofill ...... £5.95

SUPERSNAILS for 16K or 48K SPECTRUM
Snails specially imported from West Africa are
being kept in Dr. Van Winklehoff's laboratory for
genetic experiments. The Doctor has turned them
into a super-breed of snail who now leave behind a
trail of super glue that will trap any snail 1ouching it.
Two of the snails, continually moving and
controlled by the players, escape from their pens
into the laboratory. Unfortunately, only ane of the
snails can escape from here into the outside world
without raising the alarm. You must therefore trap
your opponent and then try to escape through the
small door which will then appear

DEALERS PLEASE CONTACT US FOR THE NAME OF YOUR NEAREST DISTRIBUTOR

ME CBM 64, New Release, SMILEYS

AVAILABLE AT ALL SPECTRUM SHOPS, HMV, SELFRIDGES, JOHN MENZIES,

GBERT
for COMMODORE 84
A fast Arcade Action Game
for all the family to play
Written in 100% Machine
Code for super-fast action!
Egbert works on the
production line at 'LEYSPACE" |
It was a comfaortable life until §
the invasion of the TEBBITES i
from the planet TOR. Egbert’s union has
been exterminated and the Tebbites have left their
deadly Pets running wild in the workplace. As if that
wasn’t enough, the evil invaders have forced Egbert
to take care of an Eg'g - damaging the Egg will have
fatal consequences for poor Egbert. Egbert is now
on piecework - can he earn a decent wage? Can he
even survive? WARNING! You'may get an ulcer by
playing this game
SIX LEVELS OF SKILLANYBODY WHO CAN DO
LEVEL 6 SHOULD WRITE AND LET US KNOW!

ARITHMETIC FUN-TIME  for TI99

Elementary addition, subtraction, multiplication
and division exercises providng valuable practice
and drill for young children who are developing
their basic mathematical skills.

Uses colour graphics and sounds to give a good
presentation with the sums appearing in large
letters on a blackboard.

The Computer plays back sums which the child has
difficulty with showing the child the correct

solutions. Uses the basic TI99 console. £5.95

Games Machine Ltd., Business & Technology Centre,

DEALERS AP_\I_D IS.

tssssss sssssesoatennanene essncs

RIBUTORS REQUIRED. GAMES AND EDUCATIONAL PROGRAMMES WANTED FOR ANY HOI
B I I e N T

A professional level for the older person with play Features:- * Fast Action - 100% Machine Code 2
against the clock and Hall of Fame. * Nine levels of difficulty Bessemer Drive, Stevenage, Herts. SG12DX.
OGLE COMPETITIONS ARE FUN! £8.95 £5.95 * Keyboard or Joystick Control Telephone: (0438) 316561,
T S T e sttt R,
] Please add 50p to cover post and packing. aTty. £
. I enclose a cheque P.0. payable to GAMES MACHINE LTD., for £ WANDA SEND TO:-
E or debit my Access/Barclaycard account no. - SSSEE#DROP GAMES MACHINE LTD.,
M Signature o FREEPOST,
. SUPERSNAILS STEVENAGE
: ARME OBLES HERTS SG1 27H
. ARITHMETIC :
: ADDRESS TOTAL
.
.

-2
.M
"y
*O

sessee

sssssss ssssses

DEPT WMSR, 9 TWEED
Tel: (0793) 724317

CLOSE, SWINDON, WI
Trade enquiries welcome

sesssses

-
see seses

44
LTS SN2 3PU

Export Orders: Please add £1.00 per tape airmail

P
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ZX81 (16K) z
*ALL MACHINE CODE
(10K)
*FOUR INDEPENDENT
GHOSTS
*HIGH-SCORE "HALL
OF FAME’
*AUTHENTIC
ARCADE ACTION
*TITLE/DISPLAY
MODE

ONLY £4.95 INC. P&P

*ALLI
ACT
*ALL

*ENTI
CoD

WHICH MICRO? JANUARY 1984

*MOVING CARS,
LOGS, TURTLES

DIVING TURTLES
*FOUR 'SCREENS’ OF
FEATURES

ONLY £4.95 INC. P&P

ROGGY
X81 (16K)

Baby Frog

initials table

GATORS,

routine
Your home-sick

ION
ARCADE

RELY MACHINE
E

*'Top 5" High-Score

*Demonstration Game

frog

must leap across a
busy main road, then
onto logs and turtles in
the river to reach
safety of the river-
bank frog-homes.
THIS MACHINE-CODE
GAME MUST BE SEEN
TO BE BELEIVED!!
ONLY £5.95 INC. P&P

NEW

ZX Spectrum
FROGGY 16K or 48K

Spectrum version of
Arcade Game with Full
Arcade Features: —
*Fabulous Hi-Res
Colour Graphics
*Authentic Sound
Effects + 3 Tunes
*3-D Logs, Swimming
& Diving Turtles
*3 Lanes of Multi-
coloured vehicles
*On-screen Score, Hi-
‘Score, Time-bar
*Snake, Alligators and




Lion House has been established in
Central London for over five years and is
now London's largest computer store,
uniquely placed to offer all you need to

I make the most of the micro.

Under one roof we offer everything you
need for home and business computing A
complete range of the best computers and
video games, together with the largest
selection of software, books, peripherals
andaccessories. Backed up by expertadvice
and in-house service, we have the expertise
to meet all your computer needs.

® Home computers @ Largest selection
@® Complete of computer

business systems  books available
® Wide selection of @ Fully qualified

add-ons after-sales service
@ Largestrangeof @ Impartial expert
software advice
LION MICROCOMPUTERS

_{I_T " LION HOUSE open Mon. to sat 9.30-6.00

227 Tottenham Court Road, London W1P OHX
Tel: 01-637 1601 & 580 7383 Telex: 28394 LION G
Also at 21 Bond Street, Brighton. Tel: (0273) 601838
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Three Dimensional Spreadsheet that turns your
Commodore 64 into a powerful business computer

Only CalcResult gives you all these
exciting features. ..

® THREE DIMENSIONAL CALCULATION

CalcResult's powerful three
dimensional spread sheet for-
mat rapidly becomes an ir-
replaceable tool for those in-
volved in figure manipulation.
Budgets reports, statements,
forecasts and planning are all
areas in which a saving in time
and resources are as important
as the ability to handle all forms
of calculations. The many fea-
tures of CalcResult simplify the
rapid production and calcula-
tion of all aspects of business
forecasting and planning. Each
model can have up to 32 pages
of associated information with a
consolidated report and every
page has 63 x 254 data positions which can contain text, formulas or values
CalcResult's powerful editing functions mean rapid creation and amend-
ment of models and, once created, split screens and multiple page view-
ing allow easy review of information.

T
c43
e

® GRAPHIC REPRESENTAT]ON
LSS GRAPHTC TEST - CalcResult can translate rows of
458 columns of numbers into histo-
268 grams on the screen or printed
158 histograms can be used to en-
298 hance presentation of tabular
2 information in reports. (With
o CalcResult 64 fu!l colour options
s are available on the screen.)
end

BEE] i P 3
uuulnn PAGE 4 ROW 17J e

@ HELP FUNCTION AND AN EXPLICIT MANUAL

CalcResult is simple to use and easy to learn thanks to a detailed instruction
manual and help screens that are available at the touch of a button, to explain
the functions available for each command

@ FLEXIBLE PRINTING

CalcResult allows you to define your own report layout. You can choose the
order of columns to be printed and set the width of each independently
Layout definitions can be stored on a disk for future use

o

® TIME SAVING COMMANDS AND
CONDITIONAL FUNCTIONS

Commands like replicate, copy, move, go to, insert and delete make
CalcResult simple and easy to use. CalcResult calculates according to correct
mathematical priority and has standard functions for statistics, trigonometry
and logarithms. Conditional functions like IF THEN ELSE and OR AND NOT
allow greater flexibility in the setting up of models. Once created, all formulas
are protected from accidental deletion.

CalcResult will only operate in conjunction with Commeodore 64, a Com-
modore 1541 disk drive, and a Commodore serial printer.

PRICE: CalcResult 64 £109.00 (plus VAT)
CalcResult is distributed solely in the UK by Kobra Micro Marketing. For

details of your nearest stockist of CalcResult phone (0491) 572512 or fill in
the coupon below

OBRA

A

MICRO MARKETING
P.O. Box 28,
Henley-on-Thames, Oxon.
Telephone

(0491) 572512

Please send details of the exciting CalcResult program

Name:
Position:

Address:

|
-
Sp——

software ab

-a company in the Datatronic group-



Wizard Soffrware

FOR DRAGON 32, ZX SPECTRUM 48K, ORIC-1 48K

RED ALERT DRAGON 32 £7.95
An original machine coded Arcade game, presented in high
resolution colour graphics using all 9 colours simultaneously,
featuring alien spaceships, energy bolts, homing torpedoes and
meteor showers. Includes digitised speech. One joystick optional.
5 skill levels.

TIME PORT 1 DRAGON 32 f8.45
ZX SPECTRUM 48K £6.95
The first in a series of five adult strategy adventure games. Direct
your robot and acquire the object that the Keeper will ask for and

bring it safely back to the Time Port.

EVICTOR DRAGON 32 and ORIC-1 48K £7.95

ZX SPECTRUM 48K £5.95
An original Arcade game presented in high resoltion graphics with
machine code for extra zip. Evict the aliens from their self re-
generating and defended base. Features, lasers, phasors and
bombs. 5 skill levels. DRAGON 32 and ORIC-1 versions feature a
demonstration mode.

SPECTRUM CRICKET — NEW RELEASE FOR ZX
SPECTRUM 48K £5.45
Play either test match or limited over cricket. Select your teams
from the 6 available or choose your own players. Enjoy all the
features of a real game of cricket including three types of bowler
delivering a variety of balls, batsmen running between the wickets,
umpires making appropriate signals and many more. 72 field
positions available. Score board continually updated during game.
Good moving graphics.

All prices inclusive, mail order, cheques or postal orders to:

WIZARD SOFTWARE, DEPT. WM, P.O. BOX 23,
DUNFERMLINE, FIFE, KY11 5RW
Also available from software retailers in U.K., Europe and Africa.
Send large S.A.E. (7in.x5in.) for full program catalogue.
Rovalties paid for superior quality DRAGON 32, ZX SPECTRUM
and ORIC-1 software.

TRANSFORMS THE COMMODORE 64
INTD A FULL-FEATURED AND
PROFESSIONAL DATABASE
sysTEM! WITH UP To 1000
CHARACTERS PER RECORD ON UP
T0 4 SCREENS... AND UP TO
128 ITEMS PER RECORD,
DEFINRBLE AS KEY, TEXT,

NUI“EF\'IC. EUNSTAI\T RESULT OR DATE... IN FILES OF UP TO 16M CHRRACTERS!
SUPERBASE EVEN HAS SPREnDSHGET AND CALCULATOR CAPABILITY, CALENDAR
FUNCTIONS, EASY INPUT FROM WORDPROCESSOR/DATA FILES, BOTH MENU-DRIVEN AND

PROGRAM OPTIONS, SORTING/SEARCHING, FULLY DEFINABLE DUTPUTS... SUPERBASE 64
WITH EXCELLENT TUTORIAL/REFERENCE MANUAL. EX-STOCK NOW!

@ OUR PRICE ONLY F39+3%5 £88!

VIZAWRITE 64 IS A HIGH-

PERFORMANCE, LOW-COST WORD

FORMATTING, THAT TAKES FULL ADVANTAGE OF THE 64'S COLOUR, GRAPHICS AND
MEMORY FEATURES... AND SUPPORTS VIRTUALLY ANY PRINTER! WITH A COMPREHENSIVE
COMPUTER WORD PROCESSING! ALSO AVAILABLE ON DISK (OUR PRICE 9935 £65!), OR
COMBINED WITH VIZASPELL (OUR PRICE -E99-88-£85!).

IS ESSENTIAL IF YOU WANT THE MOST FROM YOUR 64! suppLIED on CBM 1541 pIsk
VI RITE 6 NOW AVAILABLE ON CARTRIDGE,
zjl A PROCESSOR, WITH ON-SCREEN

AND EASY-TO-FOLLOW USER MANUAL, VIZAWRITE OFFERS THE ULTIMATE IN PERSONAL
@ OUR PRICE ONLY 23825 £68!

MASTER 64 IS A TOTALLY MEW
CONCEPT... A COMPLETE PROGRAM
aS e DEVELOPMENT PACKAGE, THAT'S

AVAILABLE NOW FOR THE CBM é4.

MASTER Has B5 NEw comManDs... Anp BASIC IV too! PLUS PROGRAMMER'S TDOLKIT,
MACHINE CODE MONITOR, BUSIMESS BASIC, KEYED DISK ACCESS: SCREEN MANAGEMENT,
USER-DEFINABLE INPUT ZONES. REPORT GENERATOR, 22-PLACE ARITHMETIC, DATE
CONTROL, STRING FUNCTIONS, DISK DATA COMPRESSION, SCREEN PLOTTING, SCREEN
DUMP, OPTIONAL SOFTWARE PROTECTION KEY, AND MORE... IN FACT EVERYTHING YOU
NEED TO PROGRAM YOUR 64 TO TOP PROFESSIOMAL STANDARDS! MASTER 64 COMES WITH
A FULL USER REFERENCE MANUAL, QUICK REFERENCE GUIDE AND DEMO PROGRAMS. ALSO
AVAILABLE ForR CBM 700 (£339.25) ano CBM 4032/8032/8096 (£335-25 £2251).

@ SPECIAL OFFER PRICE Ti#3<2% £115!

THESE ARE JUST SOME OF OUR FINE SOFTWARE PRODUCTS FOR COMMODORE COMPUTERS...
PLEASE TELEPHONE OR WRITE FOR FREE DATA SHEETS! PRICES SHOWN INCLUDE 15% vaT
AND ARE CORRECT AT TIME OF GOING TO PRESS. ORDER BY POST/TELEPHONE/PRESTEL,
USING CHEQUE, ACCESS, BARCLAY CARD OR OFFICIAL ORDER. TELEPHONE 01-546-7256
FOR SAME-DAY DESPATCH! POST FREE EXCEPT ON CREDIT/OVERSEAS ORDERS. (REF A23)

Lalco Soffware

LAKESIDE HOUSE. KINGSTON HILL, SURREY KT2 7QT TEL 01-546-7256

WILD ELECTRONICS LTD

Hudsons House, Battery Road, Gt Yarmouth,
Norfolk, NR30 3NN Tel: 0493 2602

DEALERS WELCOME

new

FAST DELIVERY

CBM 64 AND VIC 20
CASSETTE INTERFACE LEADS
WITH BUILT IN AUTO RUN

It is now possible with the
use of this fully tested
interface lead to use any
cassette deck with your computer.
You no longer have to buy the
expensive Commodore C2N cassette deck.

ADVENTURE GAMES
SPECIAL OFFER 305

1 LEOPARD LORD All available
2 TERROR FROM THE DEEP for the

3 ACE IN THE H.O.L.E CBM 64

4 HORROR ATOLL Spectrum 48K
5 ARCAINE QUEST Oric 48

6 ROUNDESY INCIDENT Dragon 32

Please state the type of computer when ordering.
0493 2602

All prices quoted include P/P and VAT.
25 EN
NOW

L VISA

P

EDUCATIONAL SOFTWARE FOR
THE DRAGON 32
{as reviewed in this issue)

THE TIGER 1.Q. TEST £7.95
Test your own |.Q. or practise for job selection test. Your
verbal, numerical and visual ability are tested to the full in two
formal 1.Q. tests timed over thirty minutes. Totally in high
resolution. Final 1.Q score and assessment plus correct answer
sheet available from the program.

THE TIGER GRAND PRIX ) £7.95
A mammoth education package. The Tiger Grand Prix
reinforces learning in maths, English and general knowledge
for all ages (7-16+ ) and abilities whilst at play. Over 500
original questions and answers. Fun quiz and brain teasers for
adults too. Supplied on a C15 cassette that is full of software
and data. Joystick not required.

THE USER FILE GENERATOR : £5.95
For use with the Tiger Grand Prix. Compile your own sets of
questions and answers for use in the game and make
permanent copies on cassette for future use. With this module
you can build a library of questions that you want your children
to use. You control the education in a totally versatile learning
game for all ages, subjects and abilities.

Wanted: We want to market Dragon and BBC educational
games. Excellent royalties.

DEALER ENQUIRIES WELCOME
Now available at selected branches ofﬁ or direct from:

Tiger Software
Dept W, 63 Devonshire Street,
Sunderland SR5 1BP.
Tel: 0783 484592

WHICH MICRO? JANUARY 1984
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HISOFT PASCAL
DEVPAC

Quality ZX SPECTRUM * Software

RISOFT PASCAL 4T

“.. . | haven't seen any other compiler that could match Hisoft’s Pascal” . . . Using the Spectrum Micro —
Autumn 1983

“This is a very impressive product . .
COMPUTING Aug/Sept 1983.

Just two comments from full length reviews of our powerful and virtually full implementation of Standard
Pascal. The advantages of using Pascal are well-known — fast, self-documenting, and above all, structured
programs and now, with Hisoft Pascal, you can reap all these benefits on a wide range of home computers,
including the 48K Sinclair Spectrum! Hisoft Pascal produces programs that run typically 40 times faster than
equivalent ZX BASIC programs and, sometimes, up to 1,000 times faster!

Hisoft Pascal supports FOR . . . DO, WHILE . . . DO, REPEAT . . . UNTIL, CASE . . . OF, INTEGERs, REALs,
CHARacters, RECORDs, POINTERs, SETs, ARRAYs etc. etc. — it is not a Tiny Pascal but a virtually full
implementation of the language allowing the user to develop true high-level language skills while attaining
execution speed close to that of machine code. Complete with a 70-page manual.

. of benefit to any Spectrum programmer . . .”" David Bolton ZX

Hisoft Pascal is also available under the CP/M disk operating system in a variety of formats. Sequential FILE
handling is fully supported allowing the creation of database-type structures on disk. Compilation and execution
are both extremely fast and simple to use. Hisoft Pascal 4D(isk) comes complete with a comprehensive user

" HISOFT DEVPAC 3T

... DEVPAC is most highly recommended. The documentation is first class.” Your Computer May 1983
" ... if you write programs in machine code, buy DEVPAC — it is the best currently on the market.” Adam
Denning, ZX SOFT in Which Micro September 1983

Two comments from reviews of earlier versions of DEVPAC — now we have DEVPAC 3 available: a powerful
Z80 assembler with conditional assembly, assembly from tape (to enable generation of very large code files),
ORG, EQU, DEFB, DEFS, DEFW, DEFM, labels of any length — in fact all you need for fast (3,000 lines per
minute) and powerful assembly programming. But it doesn’t stop there: DEVPAC 3 also includes an incredible
debugger/dis-assembler giving you a ‘front panel’ display of the Z80 system and allowing extensive debugging
of your machine-code program, including single-stepping programs EVEN IN ROM!! Open up the secrets of
low-level programming with DEVPAC 3.

Z2X MICRODRIVE

Both Hisoft Pascal and Hisoft Devpac for the ZX Spectrum now support the ZX Microdrive. Text may be written
to and read from a Microdrive cartridge and compilation/assembly may use textfiles from Microdrive or
memory. Loading from Microdrives is very fast; Pascal takes between 7 and 10 seconds to load!

In January 1984 we will have extended versions of Pascal and Devpack available — such features as FILEs,
assembly from Microdrive to Microdrive, full support of the RS232 and Net interfaces etc. will be included. As
usual, existing owners of the relevant software will be able to upgrade to the new versions at a low cost —
please write for details.

Prices:
Hisoft Pascal 4T (ZX SPECTRUM) £25 inclusive
(NewBrain, SHARP MZ700 etc.) £35 plus VAT
Hisoft DEVPAC 3 (ZX SPECTRUM) £14 inclusive
(NewBrain) £25 inclusive
Hisoft Pascal 4D (Superbrain, RML380Z, SHARP, Osborne, NASCOM, Gemini,
NewBrain, 8" etc. etc.) £46

The above prices are inclusive unless otherwise indicated. Overseas customers please add £2 (Europe) or £4
(outside Europe) per order.

***STOP PRESS*** Hisoft Pascal for the SPECTRUM now comes complete with a Turtle Graphics package
allowing fast and easy production of complete graphic displays. Hisoft Pascal and Hisoft DEVPAC now available
on the Sinclair ZX Microdrive. Please write for details.

W 13 Gooseacre Cheddington

3

NS

\

5 Leighton Buzzard Beds. LU7 0SR
g

Tel: (0296) 668995 b
) T
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ower'!

More than just a joystick.
A superb joystick and a keypad for the price of

either. Plus the software to integrate it into the
computer’s systemns.

3 12 Months Guarantee.
3 7 day Money back Guarantee (on Hardware)

DELTA DRIVER on cassette or disc: Two programs on each cassette or disc. One diverts
machine code programs from the keyboard to the joystick or keypad. with adjustable sensitivity
on the joystick-and will run on any O.5. The second program (needs O.S. 1.0 or later and an adaptor
box) duplicates any keyboard keys on the keypads, in the operaung system, 50 that it can become a
numeric keypad or will take on the function keys.

DELTA |4b HANDSET £12.95 DELTA 14 b/l ADAPTOR BOX £13.95
DELTA DRIVER CASSETTE £5.95 or DISC £8.95 Prices include VAT and P & P.

Complete
control at your fingertips.

@ Nylon encased — Steel shafted joysticks with ball
and socket joint
@ Fast spring return to centre
@ Graphite wiper linear potentiometers
One handset will work on it's own in the A/D port as a joystick and two fire

buttons. Joystick is immediately compatible with ACORNSOFT and similar
software.

The adaptor box joins together the analogue and the user ports to use the
full keypad giving a total of 24 user definable keys. The adaptor box can

Voltmace Ltd P also be used as a splitter for the A/d port to take two items at the same
VISA time, e.g. joystick and lightpen.
PARK DRIVE, BALDOCK, HERTS. SG7 6EY. T -

Tel: (0462) 894410

Callers welcome at the factory — Monday to Friday

GIANT'S CASTLE £5.95

by MIKE MEINECK
A Junior Graphics Adventure
Explore the castle, fight the wicked Guardians and rescue the fair
Damsel to gain a hero’s reward!
Suitable for ages 7 to 11 (younger if assisted). Editing instructions
supplied fto customise general knowledge questioning).

QUALITY SOFTWARE FOR THE DRAGON 32

N velimac

Dragon Dungeon

ANIMATED ALPHABET £4.95
by MARGARET NORMAN
A program for early readers
Takes early readers from lower case to capitals and thence to the
keyboard.

TEMPLE OF ZOREN £7.95

by MIKE MEINE
An intermediate Level S.F. Adventure
Previous agents didn't make it, but Terran Security rely on you to
survive this espionage mission long enough to bring back the Golden
Orb, a map of Zoren and a sample of the latest Zoreen Laser Gun. Out
of fuel on landing, you'l also have to solve the problem of getting off
the planet!

MATHS-TREK £5.95
by MARK JONES
An Educational

To bring the “Enterprise” back to base, through the Black Holes,
Asteroids and Klingon Gunships, you'll have to prove that a Space
Captain can handle his maths.

Fifty skl levels and six branches of maths selectable. Suitable for ages
6 to 16.

BUGGED! £5.95

by ANDREW JEAVONS
The Tactical Arcade Game
Wave after wave of killer BUGS,
deadly BUG NESTS, crafty and
homicidal INDY-BUGS and
MASS MUTATION from Screen
21 onwards! Survival impossible,
but can you make the BUG-
BASHER HALL OF FAME? The
only way to destroy the little
blighters is to roll the EGGS on
to them and squash ‘em! On-
screen Scoring, Wave Data and
Lives Left. BE WARNED! Intel-
ligent manoeuvring and lightning
tactical decisions count for more
in this.game than pure arcade
reflexes.

OSCAR THE OWL'S
MATHS TEST £4.95

by R. WESTWOOD

Maths testing for Primary School Children. Complete the sum on
Oscar's blackboard before Lennie the Looper Caterpillar reaches his
mushroom. Selectable type of sum, difficulty and timing.

THE CRYSTAL CHALICE £7.95

by MIKE MEINECK

An Advanced Level Swords and Sorcery Adventure
The Klarz smashed the Chalice and scattered the shards to the four
comers of the doomed Kingdom of Quorom. Darkness and evil now
hold sway and a thom-spiked Tanglewood has overgrown the
Meadowplain.
Your Quest will take you from the Black Lagoon, through the dungeons
of the Klarz itsef to the rambling Farlands. Brute strength and cunning
will both be required.
(Clue sheet available on request.)

MIDAS MAZE £4.95
by MIKE MEINECK
A Movement Game for the Younger Player

All that glisters is not gold! Don't fall into the Devil's Kitchen where
escape demands the eating of Power Pies and keep your fingers
crossed that the Good Fairy helps you.

TREASURE TOMBE £7.95
by MIKE MEINECK
A Real-Time Graphics Adventure
Don your chain-mail and crawl down into Merlin's 90-chamber tomb
complex to search for Arthur’s treasure. Wizards, Warlocks, Goblins,
Vampires and a host of other dungeon-spawn await!

*CASH-FLOW £8.75
by A. S. CLARK
Maney Management for Home and Small Businesses.

*CATALOGUE, SORT AND MAIL £8.75

A Filing System, with Sorting and Mailing List facilties. Print-out
control and address label facilities.

*THE MANAGER £14.95
Both of the above utilities as a double cassette package. User-friendly
Manuals provided and Menu-driven.
(*Available October 1983)

FOR DEALER AND WHOLESALE DISCOUNTS PHONE 0335 42639

AVAILABLE AT GOOD SOFTWARE
STORES BY MAIL ORDER

DRAGON DUNGEON, MILTON HOUSE, ST JOHN STREET, ASHBOURNE, DERBYSHIRE DE6 1GH

Telephone: Mail Order (0335) 42529. Retail Hours: 9.30 am to 5.30 pm.

WHICH MICRO? JANUARY 1984
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Joins our range of acclaimed pure-text puzzle adventures, at £9.90, for:
BBC 3::k COMMODORE 64 SPECTRUM 43k LYNX ssk NASCOM 32k ORIC sk ATARI 32K

S|

ADVENTURE
REVIEWS

“Adventures which have a
fast response time, are
spectacular in the amount
of detail and number of
locations, and are available
to cassette owners..lam
extremely impressed .. The
Level 9 Adventures are
superbly designed and
programmed, the contents
first rate. The implementa-
tion of Colossal Cave
(Adventure) is nothing short
of brilliant; rush out and buy
it. While you're at it, buy
their others too. Simply
smashing!"

- SOFT, Sept 83

“| found Dungeon
exceedingly well planned
and written, with a fast
response. There are well
over 200 locations and the
descriptions are both
lengthy and interesting. The
objects number about 100.
It could therefore take
some months to explore
the whole network, giving
many hours of enjoyment in
the process.”

- C&VG, Sept 83

“The descriptions are so
good that few players could
fail to be ensnared by the
realism of the mythical
worlds where they are the
hero or heroine .. .great fun
to play.”

-Which Micro?, Aug 83

“My appetite has been
whetted and | intend to get
my own copy (of Snowball)
to play.”

- What Micro? Dec 83

15

ADVENTURE
REVIEWS

“This has to be the bargain
of the year. If adventures
are your game then this
(Colossal Adventure) is
your adventure.”

-HCW, 5 Sept 83

“Colossal Adventure is
simply superb. Anyone who
wishes to use adventures in
an educational setting
really must use and see this
program as it emulates
Crowther and Wood's
masterpiece so well. For
those who wish to move
onto another adventure of
similar high quality,
Dungeon Adventure is to be
recommended. With more
than 200 locations, 700
messages and 100 objects
it will tease and delight!”

- Educational Computing, Nov 83

Colossal Adventure is
included in Practical
Computing's Top 10 games
choice: “Poetic, moving and
tough as hell.”
-PC, Dec 83

“To sum up, Adventure
Quest is a wonderful
program, fast, exciting and
challenging. If you like
adventures then this one is
for you"

-NILUG #1.3

“Colossal Adventure .. For
once here's a program that
lives up toits name .. a
masterful feat. Thoroughly
recommended”

-~ Computer Choice, Dec 83

“wholly admirable”
- Your Computer, Sept 83
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MIDDLE EARTH ADVENTURES THE LORDS OF TIME SAGA

1: COLOSSAL ADVENTURE 7: LORDS OF TIME
A complete, full size version of the classic mainframe game Our congratulations to Sue Gazzard for her super design for
“Adventure” with 70 bonus locations added this new time travel adventure through the ages of world
2: ADVENTURE QUEST history. Chill to the Ice-age, go romin’ with Caeser’s legions,
Centuries have passed since the time of Colossal Adventure shed light on the Dark Ages etc. etc. We'll be selling this
and evil armies have invaded The Land. The way is long and game mail-order from January 1st
dangerous; but with cunning you can overcome all obstacles
on the way to the Black Tower, source of their demonic . . "
power, and destroy it. Price: £9.90 each (inclusive)
3: DUNGEON ADVENTURE
The trilogy is completed by this superb adventure, set in the Level 9 adventures are available from good computer shops,
Dungeons beneath the shattered Black Tower. A sense of or mail-order from us at no extra charge. Please send order,
humour is essential! or SAE for catalogue. to

THE FIRST SILICON DREAM ADVENTURE LEVEL 9 COMPUT’NG
1: SNOWBALL
The first of Pete Austin's second trilogy. The giant colony Dept R, 229 Hughenden Road, High Wycombe. Bucks
starship, Snowball 9, has been sabotaged and is heading for HP13 5PG
the sun in this massive game with 7000 locations Please describe your Computer

/191915159 L9/ (5) 15 LT L L L L L L (T LT L
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G AFTWARE

OH MUMMY!!

Your party of archeologists enter the pyramid in search
of the mummies of the pharoah’s household. There are
five burial chambers containing treasure, secret scrolls
keys, royal mummies and some nasty surprises. To pass
from one chamber to the next, you must find the key

SPANNERMAN

Pete the Plumber has his work cut out! He's stuck in the
boiler room and the pipes are leaking! Unless he can fix
the leaks and stop the water rising he'll meet with a
watery doom. To make matters worse, all sorts of
nasties keep coming out of the woodwork!! A fantastic

and royal mummy, but beware, you may uncover a machine code game, that stretches you and your Lynx

guardian, who will chase your group to avenge your to the limit!!

desecration!! Price (LYNX) £7.95
A Machine Code game for those with nerves of steel

and great courage. UTIL 1

Price (LYNX) £7.95 Two very useful programs for your BBC-B. Both tested
Price (ZX81 & SPECTRUM) £4.95 on OS 1.0 and above. Character Define gives you a very

comprehensive and simple way to quickly create all
manner of user defined characters. Envelope Editor will
enable you to unravel the complexities of the Sound and
Envelope commands, so that you can produce exactly
the sound you require.

The ship!! In SUB CHASE you must depth charge the
wolf pack.
Price

TANK ATTACK
A machine code game for 1/2 players, defending
supplies against computer controlled tanks. This game
will stretch your reflexes to the limit as you battle with
the enemy tanks. They won't be able to shoot back until
they have supplies, but when they do, look out!!
Joysticks required.

Price (BBC-B0S 1.0+)

(BBC-B0S 1.0+) £9.95

£7.95

CHRISTMAS SPECIAL OFFER (mail order only to DRAGON 32) Choose any 3 of the following titles for £15.90. A saving of
£7.95.

GAMES PACK Il
SPACE MISSION

GAMES PACK Il
GOLF

GAMES PACK |
ALIEN BLITZ

All prices include postage and packing. All cassettes despatched within 48 hours of receipt of order. Access orders welcome.

GEM SOFTWARE, UNIT D, THE MALTINGS, STATION ROAD, SAWBRIDGEWORTH, HERTS.
Telephone (0279) 723567/ 723518

DRAGON 32 5

Tango Foxtrot 01

Using your skill, locate the airstrigr

with the radar scanner, fly your -
aircraft through hazardous

crosswinds and air pockets to land ¥
safely. Watch your fuel; watch your [§
artificial horizon; be sure you are ™~
level on final approach. Full colour, 34
Hi-res graphics, 30 and sound.~ 38
£6.50

MRC

Air combat and ground strike,
“joystick” controlled sights cannon
fire and bomb release. Full colour,
Hi-res graphics, 30 and sound
£6.50

Fruit

Compulsive, addictive, fruit
machine. Using your skill with the
holds, turn your £5 stake into £10
and beat the system. Hi-res
graphics and sound. £4.95
Look and Learn '
Educational picture recognition. Hi-
res graphics, text and colour. Age
3-10yrs. £4.95

Pontoon

Super Hi-res graphics, full colour
definition and card display.
Fascinating, absorbing. £4.95

Missile Command

City defence from attacking missiles, progressively difficult.
Arcade type. Joystick. £4.95

Graphics Demonstrator

3D rotation, drawing with joystick, approx. 50 examples of
Dragon’s impressive graphics. £4.95

ORIC1 @

Flight Simulator

With airspeed, radar, ground/
vertical flight path indicators,
artificial horizon and aitimeter with
continuous flight monitor on engine
condition, stall speed etc., full
colour, Hi-res graphics, 30 and
sound. £6.95

Moonster

Defeat the guardians of Hyper to retrieve the life crystal. Mean zappo
firing gremiins have orders o blast you on sight Progressively difficult,
Arcade type original £6.95

T -
- Space Crystal T
Space trading adventure game. Fascinating 3D space travel
on your voyage for the llludium crystal. Black holes,
hyper-drive, gamble planets and space pirates. Full colour
and sound. £6,95 T

COMMODORE 64K DRAGON 32K
ORIC 48K AND SPECTRUM 48K
1 QUARK DATA P.O. BOX 61, Swindon, Wilts. Tel. (0793) 40661. 1

| Pleasesupply. .. .......

FOR

Quark 3 D Invaders
Superb update of original arcade game, pushes aric to its limits. Full colour and
sound. £6.95.

Super Fruit I
Excellent graphics and definition fruit machine. Full colour and sound, holds etc.
£6.95
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CLWYD PERSONAL

COMPUITERS

Unit 19, Daniel Owen Precinct, Mold CH7 1AP. Tel: Mold 56842

DRAGON 32 SPECIAL XMAS OFFERS

DRAGON 32 - 2 Joysticks £175.00
DRAGON DISC DRIVE £275.00

LMCC Micro Compurir Consuraal

WE ALSO STOCK
APPLE
PROFESSIONAL HOME | ACORN/BBC MODEL B

including

PACKAGE £945-00 a FREE GAME all
inc VAT, for only £399.00

WE REFUSE TO BE UNDERSOLD MEMOTECH MTX SERIES
OVERSEAS ORDERS A SPECIALITY FROM £275-00

= i 4 \
| e AT - -
/ |
7 i
[ ]
VIC 20 " SHAR
VIC STARTER PACK £139.99 MZ 700 £249.95
PLOTTER PRINTER £129.95
RECORDER f 39.95

A GREAT DEAL IN COMPUTERS ASCOTT HOUSE, 227 ELLIOT ST, TYLDESLEY. MANCHESTER.

OVER 700 SOFTWARE PROGRAMMIES IN STOCK

TEL: ATHERTON (0942) 892818

~ MORE FOR 64!

BUSICALC £39, BUSIWRITER £39 (disk) £49 (cartridge), VIZAWRITE £69, VIZASPELL f59,
SPP STATISTICS £175, 1541 BACKUP £10, BUSICALC 2 £69

Programs of general interest
ARROW (makes tape faster than disk!) £39, PRINTLINK £26, PETLINK £32, MUSIC 64 £6

For the programmer . . .

VICTREE (Basic 4, toolkit functions etc) £49, GRAPHIX 64 £10, COMPACTOR f8, TAGSORT £10,
SUPERSORT £22, ZOOM (super monitor) £10, MIKRO ASSEMBLER £50, RENUMBER £7, TAPE
MERGE/APPEND £7

Arcade games (all £8.95 each unless otherwise stated)
STIX, CRAZY KONG, 3-D GLOOPER, TANK ATAK, KAKTUS, MANGROVE, WILDFIRE £6.95,
XERONS £6.95

Adventure games
COSMIC CAPERS £7.95, CRACKS OF FIRE £7.95, GOBLIN TOWERS £9.95, FORESTLAND £9.95,
STREETS OF LONDON £9.95

Fantasy games
LORD OF THE BALROGS £6.95, HALLS OF DEATH £8.95

Add £2 for programs on disk — Prices of games include VAT, add 15% to all other prices — Post free.

Winchester House, Canning Road,
Wealdstone, Harrow,
Middlesex, HA3 7SJ, England
Telephone: 01-861 1166

WRITE OR PHONE FOR YOUR FREE CATALOGUE
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ASyour expe
SO canyour

Whatever you wantyourhome computer
to do, the ATARI 600X L." can do it.

ATARI 600XL product specifications.

Colour capabilities: 16 colours and 16
intensities. 256 shades.

Memory: 16K RAM expandable to 64K
with memory expansion module. 24K ROM
operating system including ATARI BASIC
programming language.

Sound: 4independentsoundsynthesisers.

Each with a 3': octave range.

Display: 11 graphic modes. 5 text modes.

Up to 320 x 192 resolution. Maximum text
display 24 lines by 40 columns.

600XL Home Computer.

Special ATARI integrated circuits:

GTIA for graphics display. POKEY for sound
and controller ports. ANTIC for screen control
and I/0.

CPU: 6502C microprocessor. 0.56 micro-
second cycle. 1.8 Mhz.

Extended graphics functions: High reso-
lution graphics. Multi-coloured character set.
Software screen switching. Multiple
redefined character sets. Player missile (sprite)
graphics. Fine screen scrolling. Changeable
colourregisters.Smooth character movement.
Simple colour animation facilities.

Programming features: Built in ATARI

BASIC programming language plus 8 other
languages. HELP key will provide additional
information and menu screens. Syntax
checking on entry.

Input/Qutput: External processor bus

for expansion with memory and peripherals.

2 controller ports. Serial 1/0 connector.
Monitor output.

Software: Over 1000 items of software
available including self teaching programs
with unique voice over. Education. Home
management. Programming aids. Atari user
written programs (APX). And Atari’s famous
entertainment software.




rience grows
Atari 600XL.

ATARI TONO

2.64K Memory Module.

ATARI

ATARI 1027

7. Disk Drive. 8.80

These peripherals will be available soon:

1. ATARI 1010 Program Recorderforlow
cost storage and retrieval capability. Data
transmission 600 baud. Storage capability
100K bytes on a 60 minute cassette. Track
configuration 4 track, 2 channels (digital
and audio). Auto record/playback/pause
control.

2. ATARI 64K Memory Module gives the
600XL a massive 64K RAM.

3. ATARI Touch Tablet enables you to
paint pictures and draw diagrams, with the
touch of a stylus.

4. ATARI Trak Ball™ Controller enables

olumn Dot Matrix Printer.
cursor movement in any direction; adds to

the pleasure of Atari games.
5. ATARI Super Joysticks. Gives you a

greater competitive edge over your games.

6. ATARI 1020™ Colour Printer plotter.
Four colour graphic print capability. 40
column. 10 characters per second. 5,10 and
20 characters per inch.

7. ATARI 1050™ Dual Density Disk Drive.

5"+ inch disks holding 127K randomly
accessible bytes provides both expansion and

flexibility for your 600X L systemwith DOSIII.

The new Atari XL, home computer system.

9. Letter Quality Printer.

8. ATARI 1025" 80 Column Dot Matrix

Printer prints 5,10 or16.5 characters per inch.

40 characters per second. Ideal for program

listings, financial reports, etc.
9.ATARI1027" Letter Quality Printer for

word processing letters in professional type

If youd like to know more I'

aboutthe ATARI 600X.L, write to

Atari International (UK) Inc.,
PO.Box407,Blackhorse Road,
London SE8 5]H and we'll
send you all the details.

®

®ATARI and design. Reg. US. Pat and TM Off. TM: Trademark of Atari Inc. The ATARI 600X L is compatible with ATARI 400 and 800 programs.



WANIED

PROGRAMS

Top Quality Machine Code Games Programs
for All The Home Micros, including:— ¢

ZX SPECTRUM
COMMODORE 64 [
ACORN ELECTRON
BBC
DRAGON |
vViC 20

-
L]
-
-
L4
L]

HIZIRN]
TIXY LN

\

We also require freelance M/C Programmers.

We distribute throughout the U.K.,

U.S.A. and Europe.
Write in confidence to: ow‘
THE SOFTWARE DEVELOPMENT MANAGER b

THOR (Computer Software) Co. Ltd.

Erskine Industrial Estate
Liverpool
L6 1AP

OR TELEPHONE:
051 - 256 7666




NEWS

Sinclair ZX84 - isit the

new BBC micro?

Say the words “"BBC Micro'" and
the next syllables to come to your
lips will almost certainly be
“Acorn’’. After all, the BBC
machine was certainly the fertilizer
from which little Acorns grew. But
all is not as serene as outward
appearances might indicate.

The BBC's current contract with
Acorn comes up for renewal this
summer. Now, as we all know, a
certain party was very upset when
Auntie Beeb offered her bounty to
Acorn instead of another manu-
facturer. That same party was even
more upset when the Establish-
ment in its wisdom selected the
Acorn micro as the computer
which would go into the schools,
thus making it effectively the
Government Recommended Com-
puter.

That party is, of course, Sinclair
Research. It now seems that the

renewal of the BBC contract will
not be the formality which most of
the industry has been expecting.
Sinclair is planning a major bid for
the respectability conferred by the
magical name of BBC Micro 2. The
weapon it has up its sleeves is the
micro known variously as the
ZX83 or ZX84. The specifications
are now emerging — a |6-bit
processor, either the Motorola
MC68000 or a custom-designed
chip, 128K of RAM, two Micro-
drives, and the operating system in
ROM.

There will be more than one
version of this machine. It is the
mode aimed at the educational
market that Acorn will have to
beat. Its special feature will be in
the provision of various high-level
languages apart from the almost
obligatory Basic. Micro-Prolog, just
released on the Spectrum, is a

This month’s winner of the think-of-a-silly-promotional-idea-to-get-in-the-
papers competition has been won by that consistent winner, the Miss World
Competition. Here we see some of the contestants for this event taking an
‘aptitude’ test as part of the general extravaganza.

The test was a simple maze that tested hand/eye co-ordination. It was run

on a collection of Epson QX-10 machines used by the girls,
demonstrating its prowess as a business machine. The maze test came at the
end of a written paper testing logical reasoning, numeracy, spatial ability and

accuracy.

The contestants had the last laugh at this bit of the competition, for once at
least. Rumours have it that they all did infinitely better than the assembled
journalists, who had come to witness the event and had been persuaded to

have a go themselves.

thus

natural replacement for Basic as
the lingua franca of the micro
world, and it also seems likely that
Logo (the full language rather than
just the turtle graphics subset) will
be implemented.

With its other model, Sinclair will
be leading the way into the lower
end of what looks like being the
next big market in computer
hardware — the so-called ‘home/
professional’ sector. This type of
machine fills the gap between the
biggest and best home computers
and the cheapest personal business
machines. It is likely, however, to
incorporate a couple of definable
features. One is that it will run
some existing business-orientated
software like that currently found
running under the famous CP/M or
under MS-DOS. Such programs will
be the ‘simple’ and direct business
tools such as the spreadsheets and
word processors — the sort of
stuff the business person will want
or need to run at home.

They will also run games-type
programs, of course, because they
will be at least as good at graphics
as the existing home games-playing
computers now available. This will
make them available for use by the
‘family’ in all its guises.

The other feature the machines
will have is that they are likely to be
more expensive than existing home
machines, and this is likely to
change the shape of the market-
place.

Sinclair's particular slant on the
professional machine includes the
use of the increasingly fashionable
CMOS architecture. One advan-
tage of this is the very low power
supply required the whole
system could easily be battery-
powered, and a portable version
would therefore be a natural path
for Sinclair to take. As the 85K
Microdrives are rather small to deal
with a 128K computer, it is also
possible that self-powered CMOS
RAM packs will be used for mass
storage.

The educational system is likely
to cost around £300, and the more
serious version around £400 —
making Sinclair a market leader on
price once again. There is also one
last possible twist in the tail — as
we go to press in early December
our confidential and highly
unofficial sources tell us that
production is already building up at
EMI's Feltham plant. It could just be
that the ZX84 will surprise us all by
sneaking in as a last-minute ZX83.

Getting coverage

Every so often, not totally
unconnected to when a company
offers a new policy, we devote the
odd column inch or two to an

important, " if boring subject —
insurance.
Now, as everyone knows,

nobody actually needs insurance
until it is too late, and it is certain
to be the last thing you think of as
you unwrap your Chrissy pressies
and start playing with your brand
new home computer. It might be
worth considering come Boxing
Day, however, when the dog
decides the computer looks like a
bone and has it for breakfast. Then
. oh, then you will wish you had
taken out an all-risks extension to
your house contents insurance.

That at least is what General
Accident hopes you might wish,
for the company offers just such an
extension to its own policies . . .
impressed, eh!?

To be fair you should be, for
though most policies will cover the
‘normal’ things like fire and theft,
accidental damage or loss is not
covered, and that is what is most
likely to happen to most home
computers (the ones that don't
break down of their own accord,
that is). Spilt coffee, electrical
fluctuations and three-year-olds
rank highly in the danger stakes.

General Accident, together with
a wide range of other insurance
companies, can be found at most
insurance brokers.
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ir Cllve never
It sogood

The Rt Hon Harold Macmillan
shows Sir Clive Sinclair how a
Spectrum computer runs one of
the new educational programs
jointly produced by Sinclair and
Macmillan Education.

Mr Macmillan, the prime minister
who coined the immortal phrase,
“You have never had it so good,”
and Sir Clive, the man who has set
out to prove him right, were
together to launch the software
products. Aimed at 5 to 12 year
olds, the programs cover such
subjects as learning to read, and
simple scientific concepts.

For example, Survival is a

program that models the natural
world and the hazards that face
wild animals in staying alive, while
Glider makes the child into the pilot
of a glider, balancing natural forces
like wind and lift to stay in the air as
long as possible. (Which Micro’s
own fly-a-kite glider pilot Simon
Craven — Bradford's answer to
the Red Baron rated this
program highly. ‘crashed’
twice).

The programs are available for
£9.95 each on mail order from
Sinclair in Stanhope Road,
Camberley, or telephone 0276
685311,

He

Computer shall

speak peaceunto
computer

Well, why not! All this speech
synthesis and speech recognition
stuff that's now coming on the
market should mean that it
becomes possible to stick the two

together and effectively cut out
the middle people, ie ys.

Two new systems have recently
come onto the market that
demonstrate the possibilities really

Here’s a thingie for all those who curse the endless miles of wiring, cabling,
connectors and general dross that inevitably tend to hang round the back of

home computers.

Sometimes known by its technical name, 'spaghetti’, the stuff can be dealt
with in several ways. One, of course, is to rip it all out and throw it away.
Another is to use this, the Multiplug from ERL. It is a four-way mains adaptor

and costs £7.95.

Also in the picture is one of those useful TV aerial adaptors, which costs
£1.50. ERL can be found on 01-221 1614.

well. One is a speech synthesiser
from Ireland, while the other is a
speech recognition system from

Brighton.
The synthesiser is the Commtalk
unit from AndOr Systems.

Designed to run on Commodore
hardware, it uses the growingly
popular technique of allophones to
generate sounds and construct
words from the character strings
keyed in at the keyboard. This
gives the wunit an unlimited
vocabulary, in theory at least.

It is designed to work with the
Commodore 64 and Vic 20, and a
version is available that fits the dear
old Pet machine. It requires the
acquisition and use of a few Basic
commands to operate and with
these a variety of tricks can be
performed. For example, it
becomes easy to build up a string of
words, store them, and have the
machine say the string on request.

The speech recognition unit
comes from Orion Data down in
Brighton. Called Micro Command,
it plugs into a Spectrum to control
its activities by voice activation. In
operation, the user simply speaks a
word into the system four times.
This establishes a voice pattern in
the system which is recognised
subsequently. It has a vocabulary of
I5 words and these will normally
be simple commands suitable for
use with games programs and the
like — words such as ‘up’, ‘down’,
‘left’ and ‘right’, for example.

The unit comes as a pack con-
sisting of the speech recognition
unit itself, the instructions, a free
microphone, and a free cassette
which provides the loading
instructions. This tape also includes
a demonstration game called
Sheeptalk. This has been modified
from the Virgin Games program,
Sheepwalk, and Orion is currently

negotiating with Virgin and other

games houses such as Quicksilva,
Melbourne House and Imagine on
the development of new programs
that will be specifically developed
to make use of speech recognition
in their playing.

One important factor for all
those who are interested in things
spoken is the price of these two
items. The Commtalk synthesiser
costs £39 (or £45 for the Pet
version), while the Micro
Command costs £49.95.

This of course means that, for
under £100, the perfect com-
munications interface between the
Vic 20 or Commodore 64 and the
Sinclair Spectrum can now be easily
established: that is, of course, if
you can stand the noise.

Burger
and chips

Commercial sponsorship s
booming field, as those famlliar
with just about any form of
organised sport will testify.

A new release from Ocean is

‘one of the first examples to see

the light of day. Charmingly
entitled Mr. Wimpy it involves the
burger giant's character in a game
for the 48K Spectrum with the
theme of making a hamburger
from various ingredients.
Surprisingly, you won't be able

to buy a copy of Mr. Wimpy from
your local Wimpy. Nor can you
expect to receive one as a reward
for bolting down three super-
double-half-pounders at one sitting.
You will, however, find it in your
usual software outlet at £5.90.
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It’s a high price to pay...

Just when you thought W H Smith
had sewn up the market in cassette
recorders, PAL, a division of
Phone Aids Ltd, has introduced a
new contender for the title of the
world’'s most expensive computer
cassette deck.

Yours for the newly-reduced
bargain price of only £249 (yes,
that's two hundred and forty-nine
pounds) you get "‘a non-intelligent
digital tape recorder requiring all

formatting to be implemented
externally."’
It requires either four AA

pencells or a mains supply, and the
unit has an RS232 interface as
standard.

Your signals (‘'data logging or
program storage ) are
recorded on a standard Cé0 audio
cassette at rates between |10 and
1200 baud, the same sort of speed
range as the £25 recorder you use
with your Spectrum or BBC Micro,
so don't expect the dizzy speed of
19200 baud offered by the Coleco

Adam’s £200 digital tape drive.
Incidentally, the advantage of
using digital recording rather than
the analogue type is a much better
level of reliability. Things like the
tone setting and the playback

volume stop being critical.
Anyone who can't live a moment
longer without the cassette
recorder of their dreams should
call PAL on 021-478 3084. Don't
forget the £3 postage and packing.

Mirror goes soft

It is always interesting when a
significant company in its own field
decides to dangle a toe in the
waters of home computing.
Questions such as will a piranha
come and bite it off tend to get
asked. The latest company to
become the subject of such
speculation is Mirror Group
Newspapers, not totally unknown
for publishing the Daily Mirror.

The company has now launched
Mirrorsoft, a new company that
takes the group into the world of
software publishing. As with many
other companies, it will be
interesting to see how they have
got on in a year's time.

It is starting business with three
programs, each written by
different companies and each with
an educational bias. They will be
available, either now or in the near
future, on the Spectrum, the BBC
B, the Electron and the
Commodore 64.

From Primer Educational
Software come four programs
aimed at children of four years old
and up. These are all based on the
cartoon characters beloved of
small persons, the Mr Men. Each
game is intended to help children
develop the skills that will be
needed in learning to read . . .

Quick Thinking is the overall title
of two arithmetic games programs
from Widgit Software. SumVaders
uses addition and subtraction to rid
the world of invading aliens, Ronald
Reagan style, while Robot Tables

Simple and

ahsorhing computer
games for parky

Isarners

has the player using multiplication

tables to build Daily Mirror readers,

sorry, robots.

Last of three early releases is
Caesar the Cat from Andromeda
Software, which features the
aforesaid moggie in a hunt for mice
which are eating your food. This
teaches how to avoid hunger, and
rodent extermination.

The latter game costs £6.95,
while the other two are priced at
£8.95, and they are both available
on mail order, and through
retailers.

More info can be had on 01-353
0246.

For full reviews of Quick Thinking
and Caesar the Cat see this month’s
Soft Release section starting on page
107.

Auntie to launch
new radio prog

The Beeb is taking to computers in
a big way. After broadcasting tele-
vision programmes and having a
computer named in its honour,
Auntie’s Radio 4 is to get in on the
act with a new series of half-hour
programmes on the subject.
Fronted by Barry Norman, best
known as the host of television's
Film 80 series, the programmes
will cover the broad spread of
interests that exist in computing.

For the hobbyist, this means such
new-fangled exploitations of
technology as broadcasting pro-
grams over the airwaves. There
will alsc be features for business-
people, and industry software and
systems staff.

The programmes are due for a
|0 week run, to be broadcast on
Saturdays with a repeat on
Wednesdays, from the middle of
January.

Disc jockey Dave Lee Travis, who
sometimes masquerades as a self-
styled ‘hairy monster’, has apparently
helped develop a new set of games
with Twig Software Systems. He and
the company are confident that the
games will provide a challenge of not

inconsiderable proportions. Indeed,
that confidence has prompted them
to run a competition for players of the
games with a prize of £10,000 being
dangled enticingly in the winner’s
face.

There are a total of six games in the
set, which is compatible with the
BBC, Dragon and Sinclair ranges of
hardware. Each program costs £9,
and the whole set will knock you back
£45 plus post and packaging. Each
purchase becomes a registered
entrant in the competition, known as
the DLT Monster Challenge.

They are available on mail order
only, from Twig, at 6 High Street,
Wendover, Bucks.

Acorn has launched two rather
tacky programs based on the if-its-

got-sex-as-an-angle-it'll-sell
proach to business.

These are The Dating Game,
which is intended to help individuals
find partners with whom they are
likely to be compatible, and | Do
which plays pseudo marriage
guidance to help couples ‘‘assess
the good and bad points of their
relationships’’. Come back

ap-

VisiCalc, the Space Invaders miss
you.
Observers of the software

industry will not be surprised to see
the name Ivan Berg connected with
these packages. His track record
includes such Commodore
programs as the Robert Carrier
Menu Planner and Know Your IQ.
These products have frequently
generated great interest from the
general public, who see them as
ways of relating the esoteric micro
world to Real Life, but rather less
enthusiastic reactions from the
computer press, which knows the
limitations of present home
computers in handling these tasks.
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Best Basic

| have not seen any children’s
letters published. | think more
children’s letters should be
published because we are the
main computer users after
businesses.

Anyway, could you please
publish this letter as this would
help considerably in persuading my
dad to buy me either an Atari
600XL or the Acorn Electron.
Which of these two computers
have the best Basic and/or the
best general functions eg.
graphics, sound, colour,
peripherals, etc? | also think you
should do a comparison: Atari
600XL vs Acorn Electron.

Also, is it worth waiting half a
year for the Elan to come out!
Farid Howladar, London EI|

Both these computers have
good sound and graphics, but
the Electron's facilities are
much easier to use. The
Electron’'s BBC Basic is the
best in its class. Electron
software is generally cheaper
than Atari software, but this
is little use if you can’t find
an Electron to buy. Atari
Basic is quite reasonable,
especially with the revisions
included in the 600XL. It can
be difficult to use the graphics
and sound if you are unwilling
to delve into machine code.
As for the Elan, there will
be many new computers
available next year, notably

the new Sinclair machine. By
waiting for newly announced
computers to become
available, you may well fall
into the trap of never actually
buying one. There is always
something new “coming
soon”.

Educational
software

| am prompted to write to you in
response to the comment from a
computer journalist (in the
November issue, Are you a
computer junkie?): *'A lot of the
copy | get is unusable . . .
(People) often can't spell,
punctuate or use decent English
grammar.”’

| would be prepared to take up
this challenge in writing a review
of some good educational
software if | could find some
which was worth spending time
and money on.

| have taught Maths, English and
Social Studies for the last nine
years in Middle Schools in
Bedford, and am also a parent of
two young children, one of
whom is about to start school.

| am fortunate in the access |
have to computer hardware —
we have several computers at
school and at home | have a 48K
Spectrum.

By ‘good educational software’
I am thinking of software which
prompts a teacher (who may not
know a great deal about
computers, and even less about

programming) to set up
computers to run a program, for
a group of children or a whole
class, because that program is able
to teach concepts or skills more
effectively than would be possible
by more traditional means.

| am aware of the argument
that software manufacturers can
make greater profits in the field
of computer games. This still
leaves two points. Firstly, do
games have to be such an
exclusive interest, given the
amount of government money
which has helped to provide so
many schools with the machines
which will run their software?
Secondly, how long will parents
continue to buy the latest game
for their children (and thereby
keep the manufacturers in
business) unless there is some sign
of something more ‘educational’
being provided as well?
M.L. Meakin, Bedford

Perhaps you've answered
your own questions, Mr
Meakin. Unless government
money is directly poured into
educational software most
independent software
companies will continue to
produce those programs
destined to make the best
profit. And for the moment,
at least, that means primarily
games though the amount of
educational software is now
increasing greatly.

Short cut

D.E. Healy's game program
Damnation Alley (Which Micro?
October issue) can be shortened
by 30 lines in the following way:
Lines 6215 to 6247 print on
line 22 of the screen by poking
each character into the display
file. However, the two bottom
lines are reserved by a routine
using the system variable
“DF-SZ'" at 16,418. This is
normally set at 2 but ‘Poke
16418,0" as a program line allows
you to then 'Print at 22,0" or
‘Print at 23,0". So lines 6215 to
6247 can be omitted and replaced
by;
6215 POKE 16418,1 (this leaves
line 23 for reports).
6220 PRINT at 22,0; 1. . [

e |

Lines 6248-6250 could be
replaced by a single print line, but
in fact Mr Healy's FOR TO
NEXT loop is less work.
Ewen F. Flint, Aberdeenshire

Down Under
Greetings from Western
Australia, home of the cup, (that
American one, remember?).
Living in WA as | do, | don’t
expect to get the September
issue of your magazine on
September Ist. | get it on
November 3rd and pay $2.40

(£1.50) and am delighted with
what | receive, with one
exception.

There were some cheap
software coupons on page 102 of
your September issue that | would
have loved to have used but they
expired on September 30th, 33
days before the issue arrived
here!

Why don't you extend the
deadline for overseas customers!
With the average Acornsoft
arcade game retailing at $35 to
$40, (£21 to £24) in sunny
Australia, I'm sure many of us
over here would use the
opportunity if it was given to us.

| have also written some pretty
good (so | am told) Basic
educational/arcade programs
for my BBC model B. What is
your going rate for software
submissions? Is it OK to submit
software on 80 track single-sided
double density disks and will these
be returned?

Does your Martin Banks bear
any relation to the one currently
writing for Australian Personal
Computer?

Ben Hyslop, Port Hedland, Western
Australia

Unfortunately, we cannot
hold these offers open any
longer. But you could, of
course, get in touch with the
software houses directly using
the addresses in Soft Release.

Payment for software
listings printed in Which
Micro? depend on length but
average around £30.

We can only accept
programs as printed listings
preferably with a cassette but
not on disk.

Finally, Martin Bank’s legal
department is currently
investigating his world
syndication contract to see if
it is indeed himself.

Spectrum keyboards

May | please have your advice
about add-on keyboards for
Sinclair Spectrum machines? | am
looking for my first micro, but
would prefer to use a normal
typewriter-style keyboard. | am
considering a Spectrum and Fuller
keyboard as a cheaper alternative
to, say, Acorn's Electron.

D. Sinnott, Liverpool

- The problem with add-on

Spectrum keyboards is that
although the feel and layout
is much improved you still
have to cope with the
idiosyncratic ‘hunt-the-
keyword’ method of entering
Basic programs. However,
they do make it easier to use
the computer when programs
are being run, rather than
entered. Fuller Systems has
had delivery problems in the
past — check before ordering.
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Conesmns of .
computerholic

| read with great interest and
amusement Mike Gerrard's article
on computer junkies. However,
there is one essential area of
computer addiction he failed to
cover up. Giving it up.

| am a computerholic, as two
months’ separation from my
beloved CPU have driven home
to me, and therefore | can report
from first hand knowledge all the
stages of withdrawal encountered.

Stage |: The Day You Stop. The
most common reason is moving
house. Lovingly you pack
computer, drives, monitor,
games, etc, in a stout packing
case so no damage can occur. At
this point you are reasonably
calm, but looking forward to the
unpacking.

Stage 2: The Delay. You are
notified by the removals firm that
because of strikes/bad weather/
Customs work-to-rule/missing
import or export documents
(delete items not applicable) it
cannot deliver your belongings to
your new address as yet.

Stage 3: The Delay is Officially
Described as Indefinite. You catch
yourself furtively thumbing
through magazines. As time
progresses you become unduly
fascinated by computer-shop
windows and mail-order price
lists. You write letters to ‘Which
Micro?”. Suddenly you realise that
you are seriously considering
buying another machine to tide
you over until the Pride and Joy
arrives.

This is the point at which the

withdrawal symptoms become

acute, and sadly, so many crumble
and give in. Bank overdrafts,
computer magazines piled to the
ceiling in every room, mail order
peripherals and software arriving
with each post — who has not
experienced the ‘Honeymoon
Period Syndrome'! The second,
third and fourth attacks are no
milder than the first (remember
when you first splashed out,
trembling with excitement, on a
ZX817).

Stage 4: It Arrives! Hopefully,
you have survived Stage 3 intact.
Now you can really celebrate!
Mail order peripherals and
software arriving with each post,
computer magazines piled to the
ceiling in every room, bank
overdrafts . . .

Haven't | heard all this before?
Rose Humphrey, Garches, France
P.S. By the way, | only scraped
105 in the Junkie Quiz.

Unfair to Orics!

| have recently received an Oric-|
home computer, and | am
becoming more and more
aggravated.

Not, | might add at the
computer, nor at the fact that it
was five months late. But because
in every magazine (sorry, but
yours included) that | have
bought, the adverts for Oric
software have missed out one
vital point.

What size of memory? Most
ads — of course there are
exceptions — go into great detail
about the tremendous features
their program has, but they
neglect to mention whether the
Oric 16K is compatible.

This is not only annoying, but
time consuming. If | want to find
out what size of memory is
needed | usually have to write off
to the company. This only takes
me five minutes, but the reply
usually takes two weeks.

This means that | cannot go out
and buy the program until | have
heard from the company, and
after two weeks the prices have
usually shot up.

So | can't really win, can I? To

I riN
S L

be fair to all though, | am
extremely pleased with both the
Oric-l and the software. | also
have a small tip for Oric 16K
owners. If you have a 48K
program that does not use the
HIRES command type in GRAB.
This will give you the extra
memory used for the hi-res
screen.

But be warned, if you use
GRAB make sure that the HIRES
command is not used in the
program or else it will not run.
To give back your extra memory
type in RELEASE. You can make
these commands part of your
program, or type in GRAB
before running and release at the
end.

David Paton,
Aylesbury, Bucks

Joystick control

for TI199/4A

In the last issue of Which Micro?
& Software Review, it was said that
the TI99/4A has no joystick
control. This is untrue. The Tl
handbook is unclear on this point
so here is a short program using
the joysticks.
100 CALL CLEAR
110 CALL JOYST(I,A,B)
120 X=X—(B/4)
130 Y=Y +(A/4)
140 CALL HCHAR(12+X,
16+Y,42)
CALL HCHAR(12+ X,
16+Y,32)
160 GOTO 110

| hope this program may help
some people having problems.
The fire button uses the call Key
statement, the Key has a value of
18.
S. Gregory, Stoke-on-Trent
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Computer Choice

I think your monthly buyer's
guide article is simply excellent,
also your points for and against
are extremely fair, and totally
unbiased and your conclusions are
also very fair. One improvement
could be made, though, by adding
a column giving the best buys
of the month, best buys under
£100, £200, £300, £400, and so
on. | feel that the inclusion of
such a column would help a
potential buyer no end, since | do
not own a computer — yet! This
should help me also.

From your magazine's most!
avid reader.
Stephen Baysted,
Wandsworth, London, aged |4

Hope last month’s Computer
Choice by price band was
helpful. The problem with
just recommending a best
buy by price each month is
that different computers have
different advantages
depending on the use that
you the buyer wants to put
them to.

Oric column?

| am about to buy an Oric-1 48K.
| have only just started reading
your magazine and when my
brother first bought it from the
shop | nearly thumped him. Good
job I didn't though. Your
publication is excellent. Readable
articles, those great company
updates (ZX Soft, Acorn Angle),
all of the software reviews and all
of those great cartoons. What |
would like to know is if you are
going to have an Oric company
update. And also, what is Hell’s
Temple?? | will continue to read
your great magazine.

Chris Carr, Aged |5.

Preston, Lancashire

Hell's Temple is an Oric
adventure game from
Kenema Associates. We are
introducing an Oric column
next month and would
welcome any other readers’
views.

Mire (ielS

By Richard Howell
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How to progra

with aVIC2

A\

Judy’s boyfriend, Bill, is extending
his knowledge of BASIC
with Programmer’s Aid Cartridge.
He also plays a mean game of
Sargon Il Chess.

For Judy it's all work and no play.
_ Just GCE progams: History,

. Geography, English, Biology,
& Physics and Chemistry.

Grandad spends his time reliving
his days in the RAF, with
Mission Impossible, Alien and

Race.

The
Aphabet

Being pretty musical, Granny's
favourite program is Type-a-Tune:
But she also likes a good gamble,

with Super Slot.




m your family
0 computer.

The VIC 20 can please all of the
| people all of the time because it has,
pumesmconers H _ ~ quite literally, hundreds of software
branwihMasterrng K {EE | programs.
Programs that are exciting,

fun, educational, musical and always
| entertaining.

There’s ROM software (they're
the cartridges you simply plug into the
back of the computer) for only £9.99,
and cassette programs (for use with the
cassette unit) starting at under £5.00.

No other home computer offers
such a choice.

Or, to put it another way: who
in your family would have nothing to
do with the VIC 20?

We suspect that the answer is
no one.

Please send me Vicsoft, the free colour catalogue of VIC software.

Name

Address

Postcode

The Commodore Information Centre, 675 Ajax Avenue, Slough,
Berkshire SL14BG. Tel: Slough (0753) 79292.

commociore

VSWHMD184




asuperb Epson RX80 printer

Inour greatp

rinter competition

All you have to do is study the five features of the RX80Q printer
and arrange them into what you think is the correct order of
priority. As a tie-breaker, complete the slogan in less than 15 words.

The prize

of low-cost high-quality dot matrix printers. Normally retailing at
over £300, the RX80 features high-speed, 80-column printing at 100
characters per second. There is a software-selectable choice of three
print styles — normal, italic and elite — and the option of double-pass
printing gives the Epson the ability to produce dense, easily readable
text with true lower-case descenders on an || x 9 martrix. The
widely-used Centronics parallel interface is built in.

The Competition

The following five features are characteristics which make the
Epson RXB80 printer stand out from its rivals. Using your skill and
judgement, rank them in order of importance from | to 5. For
example, if you think that feature A is the most important, put A
opposite number | on the coupon.
A. 100 cps printing speed
B. Clear printing with true lower-case descenders
C. Excellent value for money
D. Attractive modern styling
E. Excellent dealer/servicing network

The tie breaker
In the event of two or more entries choosing the right
combination of features, the winners will be decided by the wittiest
and most appropriate conclusion to the tie-breaker phrase, "'l need
an Epson because . . ."". Use no more than |5 additional words.

Epson's RX80 is one of the latest developments of its famous range
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The rules
. Your entry must be accompanied by the coupon from this issue of
Which Micro?
2. All entries must be sent to:
Epson Competition
Which Micro? & Software Review
Scriptor Court, 155 Farringdon Road, London ECIR 3AD.
. The judge's decision is final.
4. No employee of EMAP/Epson or member of his or her family may
enter.
5. Closing date for entries is January 2nd 1984,

o

October Competition Winners

£200
£100

I. M. Eyres, Denton, Manchester
2. ). McKenna, Skerries, Co. Dublin.
3. S. Leck, Whitby, N. Yorks. £50

WPECIAL OFFER FOR
SPECTRUM OWNERS

Get a free Currah Speech Synthesiser unit worth £29.95 for your
ZX Spectrum. Send this coupon in and the first ten readers to be
picked out of the hat will win this new speech synthesiser that
uses allophones to produce a vocabulary limited only by the user’s
imagination.

Name

Address

Send this entry to: Currah Computer Concepts
Greythorpe Industrial Estate,
Hartlepool, Cleveland TS25 2DF.

Please Do Not send it to Which Micro!
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PROBLEM

Letters to: Hedley Voysey, Which Micro & Software Review
Scriptor Court, 155 Farringdon Road, London ECIR 3AD

WP on the
Spectrum

I am suspicious
Spectrum being able to do a
reasonable job on word pro-
cessing. How can it get away
from the severe restrictions on
the display in order to put an
adequate number of
characters on a line?

D. Crowe, Birmingham

There need be no fixed relation
between the words displayed on a
screen line and the words printed
on a page. It does help in word
processing, though, if you can see
what is going to be printed.

The Spectrum can be given 64
characters per line by squashing
them up and this is what is done in
the Tasword word processor.
There are other word processors
for the Spectrum which handle a
variable number of characters per
line. The biggest difficulty is to
store many pages of text. The
Microdrives may help here.

| presume you are attaching a
proper keyboard to your Spectrum
and an interface for use with
Centronics compatible printers.
Most Spectrum dealers are able to
demonstrate suitable software and
interfacing hardware to adapt the
Spectrum to word processing, but
the absence of floppy disks does
stop the Spectrum from being
all that wonderful in this particular
role.

Dialling for fun

Do you know of any computer
games for two players which
can be played over telephone
lines? | am thinking of buying a
Prism modem for my Sinclair
and | wondered whether |
could use it this way as well as
using Prestel, which sounds
rather dull.

. Borden, Edinburgh

There have certainly been games
produced in the US which work
over telephone lines for two
players. Generally speaking, the
idea is to link up two users directly
via modems which work at the
same speed and in the same way.
Reaction games which depend on
the speed of a player are absolutely
no good for this form of enter-
tainment, but board and puzzle

of the.

any other user forum for getting in
touch with each other, will
encourage the development of
games in the UK. | should warn you
that the phone bills can reach
astronomic levels doing this kind of
thing and | am not aware of much
that is available over here yer,
although some Apple users may
have got round to gaming over
telephone lines. | might add that
using electronic mail can lead to
cryptic messages being sent to and
fro which are much like an endless
crossword puzzle. It all depends on
what turns on your sense of fun.

Digital TVs

I read somewhere that a
digital television set is on the
market. Would this be any
better than ordinary sets for
use with a computer?

B. Sears, Enfield

Not necessarily. The first thing to
realise is that the people who
design and build TV sets care
mostly about your appetite for
broadcasting. They are especially
anxious that you should take up TV
watching of satellite broadcasts.
ITT is the firm which has a digital
set out and it has listed the
advantages. The biggest gain it
seems is in the long life of this set
while still working at peak
performance. When things do go
wrong for the digital set then it
really boils down to entering new
data into the controlling software
(of sorts).

Another view of the advantages
of digits in TV sets comes from
Philips which has developed special
memories for storing pictures.
One way of using this memory
would be to provide immediate

" access to several hundred teletext

pages, but most likely it would be
used to improve the picture by
cutting out flicker and colour
aberrations. Philips also wants to
show you a mini-picture of what is
on another channel apart from the
main one you are tuned to.

However, what you may have
heard is that some French engin-
eers are suggesting a standard for
‘peri-television’. This is effectively
a ‘domestic data bus’ which will
enable digits to lurch via the TV set
to and from any old unit using digits
that happens to be around the
house.

directory they are installing by the
thousand. The rest of Europe did
not invent the idea so they will
probably stall about accepting the
French proposal. In a few weeks’
time the European society which
groups all the consumer electronics
companies is to discuss the matter.

When the time comes that TV
set makers can make a bigger profit
from selling high performance sets
which happen to use digits and
integrated circuits controlled by
microprocessors — then you will
hear more about how good an idea
is the ‘domestic data bus'. In the
meantime think about organising a
mass emigration to France of
500,000 home computer owners
of British citizenship.

Increasing screen
speed

Is there any way of getting
faster movement on my
screen without going to
machine code?

L. Iver, London SE24

In principle you have the right idea.
That is to say that you have to
move away from slow interpreted
Basic. Compiled Basic might be
better but | am doubtful about this.
The obvious route to take is via
Forth, where the much faster
execution of statements might be
sufficient for whatever you have in
mind.

Forth is available for most home
micros. If this is not good enough
then | am afraid it will be necessary
to grub around in machine code —
but the results may well make it all
worthwhile.

Why all the fuss?

| realise that mechanical
things, such as printers and
disk drives, do not get to be
cheap as fast as electronic
designs, such as the main
boards. However, if this line of
thought is followed through
then the so-called price war in
home micros is a farce,
because the machines
themselves will always be a
small part of a truly usable
system. Why is there all this
fuss about price cutting?

H. R. Bond, London SE22

| have no real answer as to why

/
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however, it should be realised that

many buyers start with the
minimum and so at that moment it
is only the cost of the basic system
that matters. Secondly, it is worth
noticing that competition and mass
production” does work to bring
down the cost of the more
mechanical peripherals — even if it
does happen rather more slowly
and discreetly than with the boxed
up processor boards.

As a matter of interest, the
lower cost slice of the disk market
is becoming much more attractive
to the home user. The smallest
capacity disks are dropping below
previous levels, but at the old idea
of low disk prices — around £200
or so — the new three inch units
are chalking up much bigger
capacities. The fuss you are
complaining about is mainly about
catching beginners.

Soft keyboards

Is there any machine with
which | can make any key on
the keyboard produce any
character or value?

J. Thomas, Eastleigh

To use a completely programmable
keyboard | think you will have to
turn to a Sirius computer or the
newer Apricot machine of which
there should be a few around by
now. These two designs both have
a keyboard where tables can be
used to assign any value to any key
so that they are very adaptable to
the varied alphabets in use around
the world.

This also means that any key can
actually be turned into a special
function key by using that code to
trigger some action. | do not think
that is how they are meant to be
used, however, as there are
already some ‘free’ keys provided
for this purpose. | gather that you
want to use a cheaper home
machine and | am not clear about
your best course. Perhaps readers
can provide the answer! For

games can be good fun. This might involve your elec- | there is less fuss over good printers | graphics shape generation you
It is to be hoped that the | tricity meter as well as the|and bigger disks at lower prices| could find a Colour Genie

Micronet 800 bulletin board, or |French Prestel-like telephone | than over machines. First, | perfectly suitable.
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OURSTOCKS
ARE FALLING!

Back issues of Which Micro? & Software
Review are in short supply but there are still
some copies left of most issues: —

Sept/October 1982

Reviews: Dragon 32 compared to
Commodore's Vic 20, Apple Il and
Texas Instruments’ TI99/4A.
Features: Buying a micro, software
piracy, Atari and ZX software and
word processing for the Apple.

November 1982

Reviews: Jupiter Ace, Sharp 1500,
Tandy's micro range, Research
Machines’ 380Z. Features: Artificial
intelligence, Logo language, program
generation and word processing.

December 1982

Reviews: The Lynx, the Colour
Genie and the Microwriter with the
Newbrain from Grundy, plus
Epson’'s MX80 printer. Features:
Adventure games, telesoftware and
a special 20 page Home Computer
Buying supplement.

February 1983

Reviews: Oric | comparison with
Spectrum, |IBM Personal Computer,
Fortune 32:16. Features: Prestel
Under Attack, CP/M explained, |6
bits and Phil Manchester on User
Friendly.

March 1983

Reviews: Commodore 64, Apple
lle, Lisa, the Zita and Epson's
HX20. Features: How to sell games
software, Printing on the cheap,
Touch'n Go — learn to type with
Caxton.

May 1983

Reviews: Oric comparison with Vic
20, ZX8B| Add-ons, BBC business,
IBM PC compatibles. Features:
Micro Home, Computer Bluff,
Playing chess on your home
computer. FREE 1983 Home
Software Directory. )

June 1983

Reviews: Multitech MPF| |, Texas
CC40, Sage, home micro round-up
including Atari 400, 800, BBC
micro, Commodore 64,
Commodore Vic 20, Lynx, Oric,
Texas TI99/4A, Spectrum and
ZX8I. Features: The Musician and
the Micro, Robots, Micronet, Forth
and of course a full Software
Review.

July 1983

Reviews: Olivetti M20, Sord M5,
Joysticks and the |16-bit Globe.
Features: NCC Report, Apple |l
lookalikes, computerising your
business, playing the game, more
memory and Software Review.

August 1983

Reviews: Mattel's Aquarius, Comx
35, Tandy TRS-80 Model 100 and
Osborne’s Executive. Features:
Software bootlegging, Software
versus hardware, Acorn Angle,
Dragon Tales, Commodore and
Atari columns as well as the

usual full section of program
listings.

November 1983

Reviews: Laser 200, Oric revisited,
OM B064 — another bite at the
Apple! Features: Spectrum graphics,
profile of Quicksilva. Computer
junkie quiz, Micros meet video discs,
Bug-free programming.

December 1983

Reviews: Spectravideo SV318 versus
Atari 600XL, Computer Choice
under £150, under £200, under
£250. Features: W H Smiths
computer cassette recorder,
Spectrum interface 2, Vic 20
programming tips, Speech and sound
on the Dragon

Please send me Which Micro? & Software Review

[JSeptember/October 1982 [~ March 983

[INovember 1982
[JDecember 1982
[IFebruary 1983

__August 1983

[IMay 1983 [ September 1983
[JJune 1983 [ INovember 1983
[JJuly 1983 December 1983

A single copy is £1.00, any four for £3.50.

Name

Address

| enclose a cheque or postal order to: Which Micro &

Software Review Ltd.

Send coupon with your completed cheque or postal order to:
EMAP National Publications
(WMSR Back Numbers)

Bretton Court, Bretton, Peterborough PE3 8DZ
Telephone Enquiries 0733 264666
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SORRY BUT
WE ARE
SOLD OUT

There's nothing more frustrating than going
down to your newsagent, only to discover that
your copy of Which Micro? and Software Review
has been bought by your worst enemy and there
are no more left!

The solution is, of course, to take out a
subscription. And we will pay the postage
for your own copy of Which Micro? to be sent
hot off the presses direct to your home.

So make sure you stay completely up-to-the-
minute with the latest benchtests and software
reviews and news in the personal micro world.
Which Micro? always stays one step ahead, giving
you the complete picture of everything we test
and review.

If we think something is excellent, good value
or average we say so, but if it comes out as
unusable, badly made or downright worthless we
say so. This policy keeps our legal department
very busy but has also given us a reputation for
independence and excellence which we are
determined to maintain.

Subscription Order Form

Please send me Which Micro? & Software Review each month for
the next |2 months.

| enclose cheque/PO to the value of:
C£10 (UK) [1£22 (Air Mail Europe)

£15 (Overseas Surface Mail)  Other air mail rates available
on request.

Cheques should be made payable to Which Micro? & Software
Review. We accept payment by cheque, postal order,
international money order, sterling draft, Access or Visa.

R N O 0 O G I M

Date

Signed
Name

Address. ...

Occupation
Do you own a computer! [1Yes [INo

If yes state type

Please post in a sealed envelope to:
Which Micro? & Software Review

Subscription Department
Competition House, Farndon Road
Market Harborough Leics.
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- HARDWARE UPGRADE -

LARGE SCALE DRAGO

The long-expected Dragon 64 is here at last but, offering fewer features than
Commodore’s 64 for a higher price, was it really worth the wait?

Speculation about Dragon Data's second
computer started almost as soon as the
first had been successfully launched onto
the market. Most industry pundits
thought it would be a 128K machine,
though this was as much influenced by
what it was felt the Welsh company ought
to be producing as on any inside
knowledge.

Dragon Data itself gave little away,
knowing that in the computer world there
is not merely many a slip ‘twixt cup and lip
but that the cup frequently doesn't exist
in the first place. But towards the end of
last summer the company eventually said
that the next model was a Dragon 64 and
that it would appear by the end of
September. The.company produced it by
the skin of its teeth in time for the PCW
Show at the Barbican, promising models in
the shops by the end of November.

The major addition is memory and

in order to provide compatibility

with existing software the 64

has been given different modes.

The 64's debut at the Barbican didn't
raise too much excitement, and indeed
some Show reports failed to mention it at
all, even though it was the only new
computer on view apart from the pro-
totype Elan. It is difficult to’ judge
something on a show stand, though, and
now that a Dragon 64 has arrived at the
Which Micro? offices we've been able to
put it through its paces.

This didn’t take too long (which is why
our normally full-length review is rather
abbreviated in this case) as the machine is
little more than a 32 in 64's clothing.
There are only three differences, apart
from the change in colour of the casing to
grey.

The major addition, of course, is the
memory, and in order to provide com-
patibility with existing software the 64 has
been given different modes. Switch on and
you are automatically in 32K mode, seeing
the same copyright notice on the same
green screen, and a thorough test of
Dragon cassettes and cartridges showed
no problems. To gain the extra memory
you make use of a bootstrap routine
which transfers the Basic interpreter to
the top of the 64K RAM by typing EXEC,
or EXEC 48000 if you need to over-write
a previous EXEC address.

The copyright notice updates to 1983,
the cursor flashes blue instead of black,
and rather more importantly it provides
you with 41241 bytes for Basic programs,
though this can be increased by about 4K
if you don't want to make use of the
graphics pages that are automatically
reserved.

The second change is that you have

!
:

auto-repeat keys in 64K mode only,
although most users needing this feature
will by now have worked out their own
routine for achieving it. What you are not
told, rather surprisingly, is that the
keyboard scanning routine has also been
changed so that you don't get the
problems of the 32, where even
moderately fast typists were apt to
discover that there seemed to be a letter-
cruncher inside the micro which helped
itself to some of their output.

Type RUN, for instance, and you may
well get RN on the screen. This was
caused by the scanning routine which
examined the keyboard for presses a
block at a time. Hit two keys in the same
block too quickly and the second wouldn’t
register. On the Dragon 64, though,
there is none of that and the quickest
typist we could find experienced no
problems at all. The keys also have slightly
more of a bounce-back feel to them, so as
a potential word processor the machine
has obviously been improved and that
extra memory and the appearance of
several disk drives might well tempt some
people.

The final change is comparatively minor
in that there is now also an RS232 serial
interface in addition to the parallel one.
This is located next to the right joystick
socket, but is hardly a great selling point as
the existing Centronics-type interface will
link you up to the majority of the best
printers that are available.

And there you have it, none of the
other features such as sound, graphics or
the commands available having been
altered at all. Buyers of the 64 don’t even
get their own manual, having to make do
with the heavily criticised Dragon 32
manual and an eight-page supplement
containing just five pages of text and a
diagram of the DIN connections on the
serial interface. Not even the omissions
from the original manual have been
corrected, such as the two missing error
codes and the two missing editing
commands.

If it had replaced the earlier

machine and been sold for roughly

the same price then it might have

tempted more buyers.

It is extremely difficult to see Dragon
having a success with this re-sprayed 32.
Perhaps if it had replaced the earlier
machine and been sold for roughly the
same price then it might have tempted
more buyers . . . though who knows
whether this plan may be up Dragon's
sleeve for the future! But with a
recommended selling price of £225 (and
Dragon doesn’t encourage dealers to
discount) and the Commodore 64
available for even less yet offering more,
the arrival of the Dragon 64 seems to be
something of a non-event, and a
potentially costly one for Dragon Data. B




THE BROTHER HE-15 DAISY WHEEL
PRINTER

(IEX VAT
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All you require is a little peace and quiet.

By the time you've finished reading, you'll be
convinced that the HR-15, from Brother
International Europe Limited, is quite simply an out-
standing printer at an exceptional price.

That’s not to say it’s basic. Far from it.

EVERYTHING YOU WANT FROM A PRINTER.

Daisy wheel, letter quality, and bidirectional
printing at a speed of 13 cps (Shannon text), 18 cps
maximum, is the platform upon which Brother
have developed the HR-15. Making it an attractive
proposition to business people and hobbyists alike.

Take the daisy wheel itself.

Available in a host of typefaces, it comes
encased in a protective cartridge.
As much to guard it from man-
handling and prolong its
usefullifeastosaveyou
from dirtying your
fingers.

A small point,
perhaps, but it’s in-
dicative of just how
far Brother go
into the planning of
their machines.

Simple but in-
genious ideas like a

ribbon cassette that snaps into place, plus a
separate red ribbon.

Ingenuity that extends as far as a family of
compatible accessories. _

More specifically, the TF-50 tractor feeder for
continuous paper feed.

The CF-50 cutsheetfeeder for word processing
and letter use. It can automatically feed 150 sheets
of A4 size paper, and the movable roller guide
allows you to slip in a different sized sheet without
removing the unit.

Finally, an invaluable attachment for all small
businesses, the KB-50 keyboard.

It transforms the HR-15 into a sophisticated
electronic typewriter.

Allowing the HR-15 to be of more use around

the office than alot of its competitors in the printer
market. And, as with all of the Brother accessories,
the priceaddsto the HR-15’s economic performance.

SOPHISTICATED OPERATIONS AT YOUR

FINGERTIPS.

As the functions, by necessity, become
more complex, Brother have kept their operation as
simple as possible.

At the touch of a button, the HR-15 can be set to
continuously print whatever is stored in its 3K
buffer. Making form lettersand documentduplicates
no problem at all. It also leaves your computer free
for other operations. To clear the buffer for new text,
all you do is re-press the same button.

The HR-I5 boasts proportional spacing which
eliminates unsightly gaps between characters,
giving a uniform appearance and highly
professional finish.

For those finishing touches that give your print-
outthatsomething extra,the HR-15 can printintwo
colours, shadow print and underline.

All carried out automatically during the print
run, as instructed by your program.

Should that program be of a scientific or
unusual nature, the HR-15 can take it in its stride.
Fractions, exponential or any other characters that
require specialised treatment are dealt with by its
super and sub script facility.

eed a computer
‘which printer to buy.

There’s even an impact control to vary the
character arm pressure on the paper, which is ideal
for making carbon copies.

TAKING THE WORRY OUT OF INTERFACE.

An impressive array of capabilities which
is equalled by interface and DIP switch options,
thereby extending the versatility of its operation.

At no extra cost, the HR-15 offers a choice of
eithera Centronics parallel oranRS-232Cinterface
and it's compatible with almost all the micro
computers currently available.

There youhaveit; the Brother HR-15, its facilities,
its simple plug-in accessories and its interface
connections.

Andfora price that gives you a lot more than you
probably bargained for.

UKDISTRIBUTOR

Thame Park Industrial Estate,
Thame, Oxon OX9 3RS.
Telephone: 084 421 5471.

Telex: 837508.

BROTHER DEALERS: Berks: Microwse 0734 531816 Data Supplies 0753 820004 Computer 100 0734 591616 Bucks: Christie Computers 0494 782915 Kingsley
0494 449749 Tarace 0296 623915 Cheshire: Doxiver Ltd. 061-962 9418 Essex: Chelmer 0245 262549 E. Sussex: Amplicon Micro Systems Ltd. 0273 608331

Gt. Manchester: Micro House 061-834 8815 Hants: Computerland 0703 39571 Lancs: Pete and Pam Computers 0706 212321 London EC1 City Computer Centre 01-588 5537
EC2 City Microsystems Ltd. 01-588 7272 NW4 Davinci Computers 01-202 2272 SE14 Bennetts Electromics 01-692 4941 SW16 Pete and Pam Computers 01-769 1022 SW18
The Lyndon Co. 01:788 1234 WC1 Bonsai Ltd. 01-580 0902 WC2 Digitus Ltd. 01-379 6968 W1 Lion House Retail 01-580 7383 W14 Micronetworks 01-602 7405 Merseyside:
AgriPlan Computer Systems 0774 733714 Middx: Twickenham Computer Centre 01-892 7896 N. Hants: Brian Bass Ltd. 02514 23900 Notts: Skytronics Ltd. 0602 781742

N. Wales: Tryfan Computers 0432 70802 Oxon: Maddison Computer Systems 0865 69468 Maddison Computer Systems 0993 73145 S. Hants: Personal Computer Connection
0329 230870 5. Yorks: Intac Ltd. 0709 547178/9 Statfs: Halls Peripherals 0782 20251 Strathclyde: Sculthorps Ltd.041-332 6901 Amenican Computers 041-248 2427
Teesside: Intex Datalog 0642 781193 Thames Valley: Bits and Bytes 06285 26535 W. Lothian: Pentronic Ltd. 0506 410041 W. Midlands:Q-Com Systems 021-622 7165



Christmas

gifts from

Cambrridge!

The Advanced User Guide for the BBC Micro:

QOver 500 pages of detailed informa-
tion on commands, programming,
interfaces and hardware, including
the complete circuit diagram of the

BBC computer. We sold over 10,000
copies in 6 weeks; buy it and you'll
see why! Excellent value at £12.95

THE ADVANCED
USER GUIDE

FOR THE BBC MICRO

BRAY, DICKENS & HOLMES

Word-processing:
a complete
package for £899—

including VAT

% B S
Package comprises: BBC Model
B Microcomputer ® TEAC disk
drive 100K ¢ SHINWA CP80

printer, complete with cables,
ready to use.

TYPE N’ TALK
SPEECH COMPUTER

Developed and manufactured in
Cambridge, the Type 'n’ Talk is a
very powerful software package,
optimised to convert any text into
speech faster than it can be spoken.
Connected to any computer via an
RS232 or RS423 serial link, it allows
you to type in words or numbers
which are then spoken out loud over
a powerful speaker. All in all, an

amazing new concept in man/
machine communication. £171.35
PRINTERS

EPSON FX-80 £395.00
EPSON RX-80FT £315.00
EPSON RX-80T £275.00
SEIKOSHA GP 100A £220.00
SHINWA CP-80 £275.00
JUKI 6100 £395.00
BROTHER p.o.a.
Delivery charge: £6.00 per item
DISK DRIVES

100K TEAC Slimline, complete

with cables, etc. £165.00
200K TEAC 40/80 switchable,
complete with cables, etc. £190.00
400K TEAC/MITSUBISHI 40/80
switchable, complete with

cables, etc £250.00
Delivery charge: £6.00 per item

—

peoy suaant)
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“We 1o open Sam 10 Egs

Cambridge

Microcomputer
Centre

Epm Morday to Satucay

MONITORS

SANYO 14" green £86.31
KAGA 14" yellow £123.45
KAGA 14" green £108.00
KAGA 127 colour £300.00

Delivery charge: £10.00 per item

MISC. ITEMS

Printer cable for BBC £16.50
Disk drive signal cable BBC £9.75
Disk drive power cable BBC £4.50
Diskettes:

3M SS/DD set of 10 £20.68
DS/DD setof 10 £28.00
SS-96 TPI set of 10 £32.00
DS-96 TPI set of 10 £44.00

Delivery charge: £1.00 per item

BOOKS

Dragon 32 £5.95

Over the Spectrum £6.95

Understanding your Spectrum
£7.95

Practical Programming for

the BBC £6.95

Creating Advanced Programming

for the BBC £6.95

.. .and many other books.

ALL PRICES
INCLUDE VAT

Credit terms available
for orders of £500 or over.
Access, Barclaycard and
American Express welcome.

Cambridge
Microcomputer
Centre

Distributors of Computers & Computer Peripherals ® Publishers
153-4 East Road, Cambridge CB1 1DD
Telephone (0223) 355404 Telex 817445

Cambridge Microcomputer Centre is a wholly owned subsidiary of Namal Associates Limited.




More than fun and games! |

EIRSUSTERS,

| w&hﬂwm

by PrImer Educational Software

he ever-popular Mr. Men help prepare
young children for reading with four
simple and absorbing games designed
to exercise essential skills as well as entertain.
An easy-to-use, colour-coded key guide
isincluded with anillustrated introductory
book, featuring the Mr.

| 1T

Men. Forages4to8
years. Available now on
cassette forthe BBC B,
Spectrum 48K and
Electron. £8.95
by Widgit Software g
wo mind-stretching, space-age games
to test mental arithmetic and nimble
fingers.

In Sum Vaders alien robots invade the
earth. Only quick thinking and fast reactions
can preventthem. Several levels of difficulty
and atwo-player game with a handicap
option make Sum Vaders equally testing for
all family members, from 8 years to adult.

Robot Tables challengesthe young
player to make a series of perfect robots.

Knowing your multiplication
tablesisthe key to controlling the
robot-making machine. With a
learning mode and atesting
mode, Robot Tablesis a fun way

To MIRRORSOFT, PO Box 50, Bromley,

for early learners,
and more ad-
vanced children,
to master an
importantand
often neglected
skill.

Available now on cassette forthe
Spectrum 48K, Commodore 64, BBC B
and Electron. ' £6.95

CAESAR
THECAT

by Andromeda Software
eet Caesar, a cheeky young caton
duty in a well-stocked larder. He's
kept busy chasing a gang of hungry
mice eating the family’s food. Playing against
the clock, you guide Caesar along crowded
shelves to pounce onthe mice.

A fast, colourful, all-action, arcade-style
game with catchy music and a best-score
record. Challenging for high-scoring arcade
addicts as well as great funto play forthe
novice.

xxxxxxxxxxxxxxxx

Available on cassette for the
Commodore 64

£8.95

Prices include VAT and post and packaging.

MIRRORSOFT programs will be available soon from
selected branches of WH. Smith and Boots, and other
leading software stockists.

Trade enquiries welcome. phone 01-822 3580.
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SOFTWARE FOR ALL THE FAMILY

Kent, BR2 9T I enclose acheque/PO for £... .made payable O please debit my ACCESS/BARCLAYCARD for the sumof£............... ~ WM2
Please send me the following (enter to “Readers’ Account: errorGroup NewspapersLtd”. card no 1 5 i Y I
number required of each item in Spectum | BBCE | Ekcton | COM ] | understand that my o

the space provided): Price | 4BK(UT) | (03) " | (04) | 64(05) |remittanCeWillDE SIGNAMIE...........ccccioioiimioioimiiiiiioioioriiiosioriciiosesosioiossssiesoessss e I
[ Frststepswinthemr wen Mor)  [s895| [ P:édbgﬂﬂiggnzv'" NBIMIE.. ..o oee s e e s e e I
Quick Thinking (QT01) £695 named above Until  AdAreSS. ...

Caesar the Cat (CCO1) JERE [ Py RSO Postcode I

Offer applies to Gmat Britain and Eire only. Please allow up to 28 days for delivery in the UK. MIRRORSQFT s a registered trade mark of Mirror Group Newspapers Ltd. , Co. Reg No: 168660. Reg. Office: Holborn Circus, London EC1
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With impressive hardware
and software features, the
new £275 MTX500 from
Memotech looks a winner.
And we run it against its
nearest rival, the BBC B.

Memotech's first computer, the MTX
500, has been eagerly awaited for a
number of reasons. The company’s high-
profile advertising campaign has been
titillating potential buyers for many
months, and on paper at any rate, the
specifications have presented the £275
machine as the only direct rival to the
BBC Micro.

The best illustration of Memotech’s
serious intentions is the physical design of
its new baby. Many home computers sell
on little more than purposeful styling, and
there is no doubt that the MTX has the
most impressive appearance of any home
machine. With a |2-key numeric pad and
eight vertically-stacked function keys,
only its relative thickness distinguishes it
from the detachable keyboard of a top-
flight 16-bit business micro.

Any computer which aspires to
more than toy status must offer

plenty of facilities for interfacing

The quality of the external design
extends to the power supply. Although
this is regrettably of the external type, it
is extremely neat and equipped with the
necessities that some manufacturers
regard as uneconomic extras (such as a
switch and a reasonable length of lead).

Any computer which aspires to more
than toy status must offer plenty of
facilities for interfacing, and here the
MTX strikes the middle ground between
the inadequacy of the average home
micro and the embarrassment of riches
offered by the BBC machine.

Along the back edge of the smart black
alloy case we first find a pair of 9-pin
D-type joystick ports. Wisely, Memotech
has wired these to the same specification
that Atari and Commodore use, so any of
the wide range of Atari-compatible joy-
sticks may be used. Next in line there are
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two jack plug sockets which make up the
cassette interface (no provision is made
for cassette motor control), a Centronics
parallel printer interface, a UHF TV outlet
and the power supply socket.

Two more unusual interfaces are an
outlet for composite video monitors
(definitely a good idea for any sort of
prolonged serious use, from spreadsheet
planning to programming), and a jack
socket marked HI-Fl. This enables the
user to pipe the machine’s sound facilities
through suitable sound equipment, should
the TV set prove insufficiently noisy (or,
of course, when a ‘mute’ monitor is in
use).

Two RS232 interfaces can be fitted, but
Memotech has not seen fit to make even
one of these standard equipment. We feel
that few people in the MTX market will
be able to do without them for long. The
round-up of holes and protrusions ends at
the left hand side of the case where a
Sinclair-style edge connector shyly lurks.

The quality and design of the

keyboard is an important

generator of first impressions.

Give any journalist a new computer and
the first thing he will do is start typing on
it. The quality and design of the keyboard
is an important generator of first
impressions, so it was disconcerting to
find a few small but significant flies
clogging the ointment. After a lot of
experimental bashing by various people in
the office, all agree that something was
not quite right. One of our freelance
contributors put his finger on it, realising
that the key travel seemed rather re-
stricted. This defect has also been noted
with the Camputers Lynx and the
Electron, so the MTX is not alone. Still, in
the cost-cutting home micro market all
these keyboards are infinitely preferable
to a cheap rubber-key job, so no quibbles!

Fortunately for Memotech, the one
serious problem with the keyboard should
be relatively easy to fix. On each side of
the space bar the attentive reader will
have noticed two innocent-looking un-
marked keys. Pressing one of these has no
effect, but when both are down at the
same time the effect is to reset the entire
system. Make no mistake, a really brutal
reset is sometimes necessary when a
faulty machine code routine runs out of
control, but if such a feature is provided,
it should be tamed by requiring the
depression of a tiny little recessed button
right round the back of the keyboard
where no one can touch it by mistake.

Making the simultaneous depression of
two keys trigger the reset is not good
enough when those two keys are of
normal shape and size, normal spring
weight, and right in the busiest area of the
keyboard. Apple had to learn this lesson
the hard way with the Il — the lle has been
made more idiot-proof. We re-learnt it
the hard way when our test programs and
data were blown away on a number of
occasions. As a very minimum, double-

For £275 the Memotech is good value,
currently occupying a vacant position in
the market between the £200 Commodore
64 and the £400 BBC Micro. The hardware
is particularly impressive in its design and
quality (apart from the reset key blunder),
and for the most part the system soft-
ware is of similar quality. The Basic has
its rough edges, but this could be improved
without hardware changes. If the
economic pressures of an exceptionally
fierce and competitive market permit, the
Memotech could develop into a strong
contender for the computer buyer's
money.

strength return springs should be fitted to
these keys, and MTX owners would be
well advised to consider the old Apple
trick of taking the plastic caps off these
keys so that they are less prone to
accidental use.

Internally, the Memotech is reasonably
conventional. It uses the Zilog Z80A
processor in preference to that other
mainstay of the personal computer scene,
the 6502. The advantage of this chip for
machine code programmers is the
excellent instruction set which enables the
Z80 programmer to get away with just a
few instructions where many would be
necessary on the 6502. Lights, music and
action are handled by a pair of familiar
Texas Instruments video and sound pro-
cessors, and the programmer has 32K of
RAM available. Unusually, there is no
memory penalty for the use of high
resolution graphics as the video processor
has its own complement of separate RAM
(16K). Internal upgrades of RAM are due
to be available shortly.

It is unusual for any home computer to
be supplied with more than one pro-
gramming language, and Basic is normally
the supplier's choice. Most popular
machines have a variety of programming
languages available as extras, some
supplied on cassette, and some in ROM,
but as far as we know the Memotech is
unique in having Basic, Noddy and a Z80
assembler all built-in from the start.

The Basic is of rather variable quality.
Those familiar with Microsoft's trusty
interpreter will find MTX Basic reasonably
easy to comprehend, but for a micro
which sets out to challenge the BBC,
MTX Basic lacks some fairly fundamental
features. Line renumbering is not
available, there are no definable functions
or procedures, and an ON ERROR branch
would have been nice.

The worst error messages

we have encountered on

anything since the ZX81.

We also found the interpreter ex-
tremely finicky about which spaces are
and aren't allowed. But the main
complaint about MTX Basic is its error
messages. As the table shows, these are
the worst we have encountered on any
computer since the ZX81, and they let
down the Memotech's ultra-modern,
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MEMOTECH MTX 500

advanced image very badly indeed.

On the positive side, Memotech has
implemented full support for the
machine’s excellent sound and graphics
facilities in Basic, something that many
other manufacturers (notably Commo-
dore) fail to do. Arcade gamers will enjoy
experimenting with a wide range of sprite
creation and handling commands, while
backgrounds can be plotted with the usual
Line and Circle commands. These are
supplemented by a set of turtle-type
graphics commands which call on many
features of the Logo educational graphics
language.

If all this leaves you confused, the
upshot is that graphics are very easy to

create and manipulate, even for
beginners.
Editing Basic programs is another

curiously old-fashioned feature. Instead of
the screen editor you might expect, the
MTX uses a line editor which is invoked by
the command EDIT X where X is the
appropriate line number.

The assembler is easily entered from
Basic so that listings can include a mix of
Basic and assembly language, and a

machine code monitor aids the diagnosis
of faulty machine code sections.

The Memotech's other language,
Noddy, is designed specifically for
beginners. It is a simple language, with only
eight commands (see table) which handle
text to make question-and-answer
programming very simple. We will be
returning to this feature for a full

evaluation in a future issue, but meanwhile
it seems to be an ideal way of introducing
newcomers to the logic required for
successful programming while avoiding the
detailed syntactical requirements of Basic.

SPECIFICATIONS

SE.B

NODDY
COMMANDS

BRANCH

SE.C

Command not valid for

this device.
SE.D

Screen.

ADVANCE SE.E.

RETURN
STACK

PAUSE
LIST
OFF
DISPLAY

Mot numeric

oQrT. nopm O—mw

Not a string

ERROR
MESSAGES

Boolean?

A truth value is expected.

Params Mismatch

Incorrect or wrong
number of parameters for
a function or command. values.
Mistake BK

A Break in tape LOAD or

SAVE.
No data

Dot outside virtual screen.

SE.A
Screen type not in type
table.

e CEMTROMNICS 1 YPE
il e
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PARALLEL PRINTER MIC EAR

Ever since its introduction almost two
years ago, Acorn’s BBC Micro has
generally been recognised as the best
home micro around but many people have
realised that £400 is an awful lot to pay
for an essentially home micro. So, if you
don’t require such comprehensive facil-
ities as the BBC offers straight away, is
there a viable and cheaper alternative!

From first impressions at least, the
MTX 500 is such an alternative. With an
equivalent graphics resolution to the BBC,
which is important to a surprisingly large
proportion of the micro buying public, the
Memotech immediately offers the games
and graphic design programmers a great
deal more at a lower price.

The BBC does not support sprites, and
the ultra-high resolution modes on this
computer use up a disproportionate
amount of the machine’s RAM. For
instance, in Mode 0, where the resolution

Invalid ESC sequence.

Invalid UDG/UDG type.

issing, such
» “THEN",

A number is expected.

A string is expected.

An illegal relationship
between different types of

No data for READ or No
page for NODDY.

Overflow

Number too big.

Div /0

Out of range

Number is not in a valid
range.

Switch to absent Virtual

No space
To define an array
To expand a program
To assign a string to a
character array
To perform a large

| operation.

Subscript
A subscript is out of range
or there are too many.

Gosub

Too many GOSUBS (more
than 34).

Undefined

A variable is being used
before it exists.

Array exists

An array has already been
defined.

No FOR

A next has been
encountered without a
matching FOR.

(that is, the number of dots available) is
640 x 256, a whole 20K chunk of user
memory is devoted entirely to the pro-
duction and maintenance of this display.
On the MTX 500, however, video
(screen) RAM is entirely separate to
processor RAM, and so this problem
simply does not arise.

The sprites on the Memotech have
no equivalent on the BBC, and games
writers should find the provision of these
delightful objects a great boon. By simply
defining the shape and colour of each
sprite, the direction(s) in which you want
it to move, the speed and the sprite level
it is on, the programmer finds himself with
a million (OK, 32) space invaders ready
for the zapping.

Of course, computers are not all
graphics and sound, games and
obliteration. There is also the generally
overlooked aspect of ‘user-friendliness’,
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MEMOTECH MTX 500

which means is it simple to use and does it
tell you what you've done wrong? In the
case of the BBC the answers are yes and
yes, very much so — Acorn has not
scrimped at all on this front and the
machine is a delight to use.

Memotech, however, assumes that
everyone is already an exceptional
programmer well versed in computer-
speak as, frankly, the error reports are

THE FINSBURY BENCHMARK

For the purpose of bench testing — i.e.
comparing the speed of different machines
by running identical programs through
them — Which Micro? has tested both
micros with a series of eight Basic routines.

TEST | — This is a very simple routine in
which the machine is essentially asked to
count from | to 10,000. :

TEST 2, 3 and 4 — These tests gradually
introduced well-used functions and state-

extended
periods of use, we found that the only
sensible way of ensuring that a pro-
gramming session progressed with at least
relative ease was to photocopy the

pretty meaningless. During

relevant pages from the Memotech
manual and sellotape them to the bench.
A bad error, Memotech. Likewise, the
BBC's fairly excellent screen editing
facilities are liable to cause Memotech a

ments to involve loops, numeric calcu-
lations, plus variables and constants.

TEST 5, 6§ and 7 — At this stage of the
tests sub-routine calls are introduced as
well as introducing the dimension state-
ment to test how long specifying memory
requirement takes. Arrays are also tested.

TEST 8 — On this final test the routines
to perform such things as logarithims and
sines are put through their paces.

Table 1: Benchmark speed tests — time in seconds

: : BMI BM2 BM3 BM4 BM5 BMb BM7 BMS
MTX-500 1.4 4.6 i1 11.0 13.6 23.7 43.6 44.5
BBCB 1.2 3.4 8.2 9.1 9.5 14.7 21.1 48.3

lot of embarrassment in comparative
reviews like this, as its own system is very
hard to get to grips with.

As far as programmers’ aids go, both
machines offer in-built assemblers for
their respective machine codes, but the
BBC's (especially in Acorn's new Basic 2
ROM) is rather more advanced and
certainly a lot easier to use. This is rather
a pity, as the Z80 clip contained within the
MTX is so much more powerful than the
BBC's 6502.

However, one thing that the BBC sadly
lacks in this department is a monitor
or disassembler, which is one of the
MTX's scoring points. On entering this
monitor, the Memotech displays a
standard Z80 front panel screen, with the
registers and their contents displayed
along with sequential memory locations.
All of these can be easily altered, and any
machine code programmer will love this
facet of the machine.

Both computers can have the
current language ROM paged out

and a new one paged in.

As for higher level languages, Acorn
Basic owes a great deal to more
structured languages, particularly BCPL
(Procedures, Repeat-Until loops, in-
direction operators) and is without doubt
the best example of the language
currently available. Memotech Basic is
certainly worthy, with its extended
commands for sound and graphics, but if
we accept the apparent philosophy that
the machine is a programmer's friend,
then why provide Basic at alll Both
computers can have the current language
ROM paged out and a new one paged in,
so that by simple commands the user has
access to a wide variety of environments.

Naturally, the BBC has been on the
street long enough now to have a
reasonable complement of ‘sideways’
ROMs, as they have become known. In
fact, the ROM-based languages available
for this machine include Basic, BCPL,
Forth, Pascal and a version of Logo. It is
rumoured that Acornsoft intends to
supplement this range very soon. Memo-
tech, meanwhile, can offer Noddy and
Logo (see main review), with Hisoft Pascal
coming very soon.

This leaves us with interfaces. The BBC
is famed for being equipped to talk to
almost everything, with five ports under-
neath the machine (including the famous
‘Tube’), and an RS423, cassette, RGB,
composite video, Econet and television
outlets on the back. The Memotech is at
the moment unable to compete with this
plethora of communication devices, with
ony a Centronics port, joystick port,
cassette and TV as standard. However, it
is £125 cheaper, and the extra interfaces
should be available at a later date.

In conclusion, then, the BBC remains
the machine of machines, but for more
specialised tasks such as machine code
development or graphic design, the
Memotech fills a gap that even Acorn
forgot. @
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Go4th .
from £1495

With the advent of the fourth generation of computers,
we are delighted to announce our dealership for the
excitingly-innovative Apricot computer.

Over the past seven years we have become established
as leading suppliers of microcomputers and software.
Our comprehensive service includes pre-sales advice,
installation and full technical support.

For full details or to(arrange a demonstration please
telephone or write:

+price incudes: MS-DOS 2.0, Microsoft BASIC

Apricot Sales Interpreter, Configurator and Utilities, Async
Interam Computer Store, Comms., CP/M-86, Concurrent CP/M-8B,
FREEPOST, London SW12 9AQ Personal BASIC, SuperCalc and SuperPlanner.
Tel: 01-675 5325 Telex: 925859 Excludes VAT and carriage

Dricot

BRI B ELED 4 )
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COMPUTER SYSTEMS LTD _
SOUTHBANK BUSINESS CENTRE, 1st. FLOOR, THAMES HOUSE, 140 BATTERSEA PARK ROAD, LONDON SW114NB TEL:01-822 9373 TELEX:925859
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No OrdinaryTy

If you have baulked at spending over £200 on a low-cost printer, the Brother EP-22
offers an interesting, and cheaper, alternative.

any home computer users
haven't so far bothered with
buying a printer — it's hardly
surprising since the cheapest
printer can cost as much, or
even twice as much, as the micro itself.

But the latest release from typewriter
manufacturer Brother offers an inter-
esting — and cheaper — alternative. The
new product, the EP-22, combines
features of an electronic typewriter, a
printer and a limited text processor at an
impressive £169.95. What exactly will
this walletful of notes buy you?

The EP-22 comes housed in a sturdy
black plastic case, topped by a thermal dot
matrix printer and a |6 character LCD.
An RS232C is built into the left hand side
of the machine, which means it can be
used as a printer with a number of micros.

The Brother can accept and print text in
more than one way: the mode is set using
two three position switches. A type ahead
buffer allows you to see what is about to
be printed, and edit it if needed before
it's typed, otherwise the unit can be used
as an electric typewriter, printing directly
onto paper, or directly into the text
store. The memory will hold up to 2015
characters and retain these when switched
off, but with such a low capacity this
feature’s usefulness is rather limited.

The built-in printer can be used either
with thermal paper or with normal typing
paper, but normal paper needs a carboned
ribbon to be inserted. This is held in a
plastic mini-cassette, so changing it is a
simple process.

Thermally printed material comes out
blue, while the ribbon produces a more
conventional black. The instruction
booklet recommends that ‘shiny’ smooth
surfaced paper (such as duplicator paper)
gives the best results.

The characters themselves are made up
of a five by seven dot matrix, but don't
have true descenders. So the print isn't
letter quality but should be good enough
for most home uses.

Threading paper in is no harder than on
an everyday typewriter. Two buttons are
provided to move the paper up and down,
as are cursor keys which move the print
head across the page. The cursors, when
used with the insert and delete keys, allow
the changing of text on the display, but
won't alter anything which has already
been printed.

Keys to set the left and right margins, as
well as ‘tab’ positions are provided, and
another three position switch sets the
spacing of the text.

By connecting the EP-22 to a computer
via its RS232C, it can, as we've already
pointed out, be used as a printer. The
manual details how to connect up eight
different microcomputers including the
Atari 400, Vic 20 and Sharp PC-1500. All
the micros mentioned are either Japanese
or American, but if the Brother catches
on here let's hope that hardware and
software to allow the connection of
British machines may appear.
Theoretically, anything with a 75 or 300
baud RS232C and an ASCII character set
could be interfaced, although one

computer which can't be used with the
Brother is the Apple II.

At £170, the price is around £50 lower
than a Seikosha GPI00A or one of the
cheaper Epson printers. However, the
print rate of the Brother is only 17
characters per second, and it will only
print 75 characters to a line. If you don't
want to print lots of 80 column text,
though, this won't be a great problem.

The fact that the EP-22 can be battery
driven, together with its small size — only
slightly larger than a copy of Which Micro?
— and light weight also suits it to the
mobile business user.

Text processing on the Brother is
limited. You can't insert blocks into the
middle of existing text or move blocks
around. But you can add extra text onto
an existing piece, and though the text
store will only hold about 250 words, it is
enough to write letters and duplicate
them. -

It is also possible to stop printing and
insert further text at any time. This suits a
pre-written document which needs
personal inserts.

If you're looking for an electric type-
writer alone, the price of the Brother
machine is competitive. But where it just
may make its presence felt is in the home
as a printer for a home micro, or on the
move as a letter writer. @

SPECIFICATIONS

Printing speed: 17 cps

Characters per line: 75

Printing method: 5 by 7 dot matrix
Display: 16 character LCD

Power source: Four batteries (R20 or
LR20) or AC supply

Dimensions: Width = 12.4 inches
Height = 1.9 inches
Depth = 9.3 inches

Weight: 5.3 Ibs

Computers compatible with the Brother
EP-22:

Atari 400/800

Commodore 64/Vic 20

T1 99/4A (Texas Instruments)
HX-20 (Epson)

PC-8201 (NEC)

PC-8801 (NEC)

Pocket Computer PC-1500 (Sharp)
M223 mark Il (Sord)

Computers not compatible with the
EP-22:

Apple II; TRS-80 models Il & Ill, Colour
computer; Sord M5; NEC PC-6001
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Micro Speech
lets

ZX Spectrum
talk!!

| IULISIPLEL] i
M JUST PLUG IN AND USE J [0 ,;j =

e

Micro Speech is easy to use — e
simply plug into your Spectrum

and TV and enjoy a new dimension;
instant voicing of all the keys ........
infinite vocabulary at your command
......... intonation to add character to
speech ........ exciting new range of
sound and speech games ..........

M 1T's AS EASY AS THIS!

LET S$= “mel(rr))EE) krismus”
will say “MERRY CHRISTMAS"

M| QUALITY SOUND NEW SOUND GAMES USING MICRO SPEECH INCLUDE:

_er\i/c,rol Spgech lt(alks through your (Ul Attic Attack : Lunar Jetman (Ultimate)

qua;t:l‘;omﬁ sighosboislig o |J Colour Clash : Shark Attack : 3D Monster Chase (Romik)
Ll); Fire Birds : Lunar Rescue (Lyversoft)
(M| Voice Chess (Artic) (]| Mined Out (Quicksilva)

Unlimited vocabulary means that = : 15 :

Micro Speech can say anything ..... [Hi Mysterious Adventures Part 1 - 4 {Digital Fantasia)

it can even be made to yodel! g}!ﬂ The Birds and the Bees (Bug Byte)

There is nothing it cannot say! ;Hj Blastermind (Martech Games)

M WHAT CAN'T IT DO!

Adding a new dimension with
il CIURRIAH| |VSIPEEICH

Send to: MICRO SPEECH OFFER, P.O.BOX 1, GATESHEAD NES8 1AJ
or telephone: NEWCASTLE (0632) 824683

Please send me MICRO SPEECH units.

Name (Print clearly)

Address...

OUND G

| enclose Cheque/Postal Order payable to “Micro Speech Offer” TR . EHENSIVE M
ERACENDIVE IV

or debit my Barclaycard/Access account No.
| understand that | can have my money back within 10 days of purchase if | am not delighted = NE r *] :)
Please allow 21 days for delivery, 12 months parts and labour guarantee. P~ DEIVIL CA



Apictureisworth
a thousand words

Complete your computer system with the Beaver
Plotter, from dealers at around £400. The Beaver
Plotter gives the best value for money today. By using
the latest linear motor technology, the Beaver Plotter
brings you quality and performmance comparable to
units priced nearer £1,000.

Our advanced technology means more than just low
cost. A dramatic reduction in moving parts provides
you with excellent accuracy

and reliability. I )

To find out more send for details now.

| el me about the BEAVER

i I have animmediate need []
Send me informationonly  []

Linear Graphics
A new line in computer hardware

I\ 34A Brook Road, Rayleigh Weir
Eé ;L\RQE[ N?P ~ Industrial Estate, 556 7XN.
! |C5 Tel: (0268) 741322
] I ;T
| L \/L ED Telex: 995701
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Are you getting bored with your micro? You'd be surprised just what they can do nowadays

It is often said that the only limit to the
uses of a computer is set by the imagin-
ation and programming skill of the user.
This is, however, a popular miscon-
ception. With such a vast store of ready-
made programs as is available today on
cassette tape or disk, imagination and
programming skills are no longer really
necessary. The computer user has an easy
source of applications ideas and programs
at his or her fingertips.

But you may find that not all off-the-
shelf programs will meet your computing
needs exactly. Your business, or the
games you want to play, are probably
unique in many ways, and so you might
have to modify ready-made programs for
your own use. This can easily be done,
especially if your computer supplier is
prepared to assist you.

For many computer users a shortage of
cash with which to buy software (and
possibly expensive hardware) is more
likely to prove a greater limitation than
any lack of programming skill.

Some software is, of course, cheap,
coming in the form of cassette tapes with
the programs pre-recorded. Cheaper still
is to copy listings of programs from
magazines or books. On the other hand,
other software, in particular business
software, is often expensive and may also
require more sophisticated or additional
hardware.

Even if you are not interested in
business programs but only use your
computer to play games, your expen-
diture on software can very soon mount
up. Suppose your home computer costs,
say, £200, and each game cartridge you
buy costs £20. Before long you may have
spent a fair amount more on software
than on the actual computer.

Surprisingly, perhaps, most home
computers are still bought in order to
learn more about the machines and how
to program them. As computers become
increasingly important in industry and
commerce, and in education and science,
more and more people are keen to get to
grips with this vital piece of technology.

Appreciating the part that is played by
computers in our lives is called ‘computer
awareness’. ‘Computer literacy’, so-
called, includes both awareness and a
knowledge of programming, which can
only be achieved by hands-on experience
and practice. Even in these areas,
however, there is packaged software
available to teach both subjects.

Education

With the computer's help it is possible
to realize the educator’'s dream of
providing tuition at an individual level, with
everyone working at their own pace. It

Computers in education

There is an enormous variety of educational software
available to the microcomputer user. Here, a young
science student is answering a multiple-choice
question on physics. The question is displayed on the
screen, and the student chooses her answer by
pressing the appropriate key on the computer
keyboard. The computer will then tell the student
whether she has chosen correctly (in this case she
has), and may in some cases display the correct
answer for comparison

CHOOSE ONE OF THE
FOLLOWING:

A PROTON

B NEUTRON

C ELECTRON

has been shown that children in schools
enjoy learning from computers and readily
accept this space-age teacher’s helper.

The computer is of major assistance in
three areas: drill and practice, simulations
and in actually teaching. In some subjects,
drill and practice are an important part of
the learning process, for instance brushing
up on tables in arithmetic, conjugating
Latin verbs or doing spelling drill. The
computer has an infinite store of patience,
which is ideal for helping with these tiring
and repetitious tasks.

Thanks to its powers of simulation the
computer can explore situations that are
too dangerous, too costly, too time-
consuming or downright impossible for
students to explore for themselves. These
could be anything from simulating the
breeding of fruit flies in a genetics
experiment to the operation of a nuclear
reactor or the flying of a jumbo jet.

A historical simulation can investigate
‘what if' questions that cannot be
approached in any other way. A wealth of
experience can thus be gained from
simulations, without leaving the
classroom.

As teachers, computers are, in some
ways, superior to humans. They can —
quite painlessly — adjust to the level of
understanding of the pupil without
affecting anyone else’'s progress.
Moreover, a computer equipped with
graphics and sound capabilities, as well as
the normal text display, can, for instance,
draw a complicated diagram and display it
in a matter of seconds and explain it
directly to the pupil, using sound to
reinforce learning.

Of course, before a computer can do

anything it needs a program, and before it
can teach it needs a teaching program.
There are, in fact, many computer
assisted learning (CAL) programs, as they
are called, that are now available for use in
the home or in schools.

Very often the programs that teach
subjects at an elementary level are written
as games. For example, there is a game
that is aimed at giving practice in spelling,
which is loosely based on Space Invaders.
There are also many Hangman-type
games, which develop basic spelling and
maths skills.

Many learning programs are available to
home computer users on cheap cassettes.
Computer magazines often advertise
teaching programs for a very wide variety
of subjects.

These include computer appreciation
and computer awareness, foreign
languages, sciences, mathematics, engin-
eering, music skills, history, geography —
in fact any subject for which there are
teachers sufficiently enthusiastic and well
trained to write and develop the
necessary programs.

Business studies are, of course, another
area where an understanding of the
computer has become very important
now that the electronic office has made
its appearance.

The computer at home

The computer in the home, of course,
has many uses besides formal educational
learning. They all centre around the
computer's ability to store and process
information at great speed, with which we
are familiar, but some of the applications
may come as a surprise.
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— this extract from ‘Introduction to

Speech synthesis

Perhaps you would like your computer
to speak to you. This is not so difficult to
arrange provided that suitable software is
available for the computer and it has the
sound output channel required.

Speech synthesis programs work by
breaking words down into small parts, or
‘phonemes’, and having the computer
make an attempt at pronouncing each of
the phonemes in succession.

There are generally about forty
phonemes in the computer vocabulary,
and each one is given a symbol, such as A
for the sound of A in 'dAy’, E for the
sound of E in "kEy’, and so on.

The word ‘eight’, for example, could
then be represented by the string of
phonemes AAYT. By keying-in this string
of phonemes we make a speech synthesis
program pronounce the word when the
program is RUN.

Of course, speech synthesis by this
means is crude. It is often difficult to
understand the speech produced and to
reproduce accents and the rhythms of
speech satisfactorily. For better speech
synthesis, we have to turn to improved
hardware and to the speech synthesis
units that are available for some
computers. :

Typically, these units have a vocabulary
of about 200 words built into ROM, while
more words can be added using plug-in
modules. Foreign-language synthesizers
are also available, and these have
applications in the teaching of languages.

Typing tutor

If you want to learn to type, using your
computer, there are programs that will
teach you. Alternatively, if you are
already a touch typist, there are programs
to increase your speed and proficiency.

Learning to type on a microcomputer is
a natural extension of the computer’s use
since the keyboard is so similar to that of
the typewriter.

Using a typing tutor program, the
computer presents a series of lessons for
you to work your way through, each one
made up of drill exercises for you to type
out. If you are a learner, the program
keeps track of the keys you know, the
keys you are learning and, of course, the
keys you do not yet know.

It also records the mistakes you make
so that it knows where you need more
practice. This information is then used to
create completely individualized typing
drills that concentrate on those of your
skills that are most in need of attention.

At the end of each lesson, you are given
a summary of your performance — speed,
number of mistakes and so on — so that

you can see exactly what progress you
have made. In this way, you can learn to
type in the shortest possible time.

Personal finance

Personal finance programs are available
ranging from small systems that involve
simple budget and expense analysis to
comprehensive systems needing large
back-up memories. What you choose to
buy depends on how organized you want
to be.

chequebook stubs with your bank state-
ment, taking into account any standing
payments that are made "automatically
each month.

Kitchen recipes

These programs supply a choice of
recipes, giving the correct quantities of
ingredients for the number of guests you
have invited, and take you through the
cooking procedure step by step at your
own pace.

Making music

Many home computers can produce
sound effects through either the
computer or the TV loudspeaker. In some
cases, the effects can be quite spectacular
— explosions, wolf whistles, laser ‘zaps’,
and so on. Simpler systems, however,
produce single musical notes only, or
perhaps several simultaneous notes
(chords) of specified pitch and duration.

The use of these notes is controlled by
commands, such as SOUND or PLAY,
given within the Basic application
program.

For the musically inclined, however,
there are a number of programs available
which extend the computer's musical
abilities. The simplest of these display the
musical stave (the group of five horizontal
lines that music is normally written on)
and allow the user to write his or her own
music on it, employing the usual musical
notation for crochets, quavers, etc.

When you have finished writing your
tune, the computer will play it for you.

Other music programs include music
skills-trainers, which teach note recog-
nition and rhythm with enjoyable
exercises. There are also ‘computa-
organ’ programs which let you use the
computer keyboard as an electronic
organ. When you press a key, a note of a
certain pitch sounds. '

If programming is a special interest of
yours, as well as music, then there is much
to be learnt by writing your own music
programs. You can pick notes at random,
from which the computer will form a
melody, and then fill in the harmony

The small programs will reconcile your

Computing’ should give you some fresh ideas

yourself by following the rules of
harmony.

Interesting compositions can be built up
in this way, but you should not expect
philharmonic orchestra standards or you

will be disappointed.

Data base programs

If you run a small club, all the club
records can easily be kept on a home
computer, using a 'data base' program.
This is, in effect, a computerized card
index, with a ‘card’ or record for each set
of data.

Data base programs, because of their
flexibility, are a very convenient method
of storing information such as names and
addresses, details of stamp or record
collections, or warehouse stocks, and
have a variety of uses in the home and at
work.

With a data base program, each ‘card’ is
shown on the screen for you to enter the
information you wish to store on it.
There are a certain number of ‘fields’ in
each record and each field holds one item
of information.

For instance, if we were keeping the
membership records of a club, we might
have a ‘card’ for each member. You could
then enter the member’s name in field I,
his or her address in field 2, the telephone
number in field 3, and so on.

Any field can be separately up-dated, as
required (if a member moves house, for
example), and the records can be sorted
automatically on any field (name, address,
etc.), alphabetically or numerically. We
can thus easily produce lists of members in
a given town, for example.

Games computers play

Computers have introduced a new
dimension to games playing. With their

This tomputer chess display shows the position with
Black to play, after White (the computer) has made the
first move, advancing a pawn two squares, from C2 to
C4. Also shown is how long the computer took before
making this move — a mere second. The computer’s
human opponent is invited to enter his or her move at
the keyboard. So far the opponent has spent one
minute and ten seconds in considering a reply
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highly colourful and detailed screen
displays, their sound effects and their
ability to operate at amazing speeds,
computers have brought into being many
new games and rehabilitated many old
favourites.

The range of games programs that is
available, on cassette in particular, is
indeed vast. Every computer magazine
contains advertisements galore for games
cassettes, sometimes with as many as fifty
or more games on one tape.

The contents range from simple
number-guessing games, used to drill
children in arithmetic skills, to complex
simulations of adventures on other planets
or in fantasy worlds.

Some of these adventure simulation
games are so large that they have to be
recorded on several cassettes, and the
user just loads the section of the game
that is currently occupying him or her.

A complex adventure game can take a
very long time to play and even longer to
master. Many people find such games so
absorbing that they become addicted to
them.

Adventure games

Adventure games, with their make-
believe worlds of monsters, dragons,
beautiful princesses and medieval castles,
are now a well-established part of the
microcomputer scene.

In an adventure game, the computer
presents you with a series of puzzling and
challenging situations, and it is up to you
to decide what you want to do and to
instruct the computer accordingly.

You must bear the consequences of all
your own decisions and if you make the
wrong choice at a crucial stage you are
likely to find yourself coming to an
untimely end.

Adventure games were developed on
large mainframe computers, which had
plenty of memory space, so that the
programmer was able to build in lots of
traps and tricks for the unwary.

Since then, of course, computers have
become both smaller.and more powerful,
making it possible to play adventure games
on microcomputers.

A typical adventure game
scenario

Your task is to enter the castle of King
Minos, descend into the labyrinth, collect
all the treasures you can find and bring
them out of the labyrinth to score points.
You can also score points for learning the
magic spells used by the various evil (or
friendly) magicians who inhabit the
labyrinth.

There are fearsome monsters that
roam the labyrinth — a minotaur, a
troglodyte, a satyr, and others besides —
so beware.

The commands or words you can use in
these games are not at all obvious, and
often a lot of time is spent in trying to find
a word that the computer will recognize.
Help is, of course, given in the brochure
which comes with the program cassette,
but, as with all good games, some secrets
are held back.

Adventure games have exotic names
such as The Oracles’ Cave, The Black Crystal
and The Volcanic Dungeon, and so on.
They offer a wealth of situations with
which to challenge you and a huge variety
of make-believe worlds for you to enter.

Space Invaders

This compulsive game needs no
introduction. Like many games that are
now available on home computers, Space
Invaders started life as an arcade game, in
Japan, and very rapidly became popular
world-wide. It is said that in the summer
of 1979, the Japanese Mint had to make
more |00-yen pieces as there were not
enough in circulation to meet the
demands made by the game.

Space Invaders and its variants require a
combination of muscular co-ordination
and strategy to play them well. The object
of these games is to score points by
shooting down flying saucers and
advancing columns of ‘invaders’ that are
attacking your forces.

Often ‘joysticks’ (handsets with
controls that move like aeroplane
joysticks) are used to control the position
of your "spaceship’, creating the effect —
according to some — of really flying your
own spaceship.

Asteroids

The idea of this game is to destroy
asteroids and enemy flying saucers by
firing from your spaceship. Each time a
large asteroid is hit by your fire it breaks
into smaller fragments, which you then
just avoid or destroy. Just to make the
game harder the enemy can shoot back.

Gulpman, or eat them ghosts!

In another popular game, called by
various names, the screen shows a maze
containing a number of characters. One
of them looks like a circle with a mouth
that opens and closes. This is the
‘gulpman’, who moves around the maze,
eating anything that gets in his way.

There are other characters, called
ghosts, in the maze who try to gobble up
the gulpman. He cannot fight back until he
has eaten a power pill found at various odd
corners in the maze.

Chess

Chess is one of the games often
associated with computers, since it is
thought by non-chess players to be a game
of pure logic. Of course, the chess player
knows better: chess is as much a game of
blood and tears as any other.

Despite the irrational elements that
creep into the game, however, when we
humans play — or perhaps because of
them — some computers now play a very
reasonable game of chess, beating all but
the strongest human players.

The best chess computer at the
moment is called Belle. Belle can examine
160,000 possible positions every second
and contains over 1700 chips.

The programs for small microcom-
puters are obviously of a much weaker
standard, but are still good enough to
challenge the average amateur.

All the information the computer needs
to play chess goes into the memory when
the chess program is loaded, either from
cassette or ROM cartridge. This
information includes the rules of the game
and how the pieces move, standard
sequences of opening moves and different
strategies that can be followed.

At the start of the game, the computer
loads the positions of all the pieces into its
RAM. Then, for the first few moves it
generally follows a set 'book’ opening,
that is, one of a number of variations that
are universally considered to be among
the best early moves for both sides in a
game.

Once the computer's opponent
deviates from the ‘book’, or the opening
variation comes to an end. from there on
the computer starts to analyse each
move.

To find the best move, the computer
examines three or four possible moves,
looking several moves ahead to see the
consequences of each, and awards points
according to how advantageous each
possibility is. For example, a move that
leads to a capture might be given a higher
score than one that does not.

The number of moves the computer
can look ahead depends on the size of its
memory. A small computer that can play
chess has a memory of about 16K, but a
very powerful one may have up to 200K
of memory.

With'most chess-playing computers you
can set the skill level of the computer by
limiting the number of moves it looks
ahead.

The time the computer takes to choose
its move varies according to the skill level,
that it, how many moves it is looking
ahead. Playing at its lowest skill level the
computer'’s response will be instantaneous
(and often nadive), but at higher levels it
will take longer to consider its move.

When playing at the most skilful level,
some computers can take several hours to
decide their move or even carry on
considering the position until you tell
them to stop.

The latest chess programs usually have
features to help shield us human players
against the remorselessness of the
computer if we so desire. For example,
when we get into a difficult position, we
can ask the computer to suggest what
move we should make.

Also, on many computers we can
instruct the computer to make its second-
best move rather than the move it thinks
is best.

Finally, if this is not enough and we still
find ourselves in trouble, we can change
sides in the middle of a game and let the
computer play the losing side. Most
programs will allow this, in fact.

Chess programs are getting more
sophisticated all the time and can now
offer the chess player a fascinating
alternative to a human opponent.

Other games

Bridge, whist, pontoon, backgammon,
draughts, fruit machine, football, golf,
darts, noughts and crosses, snap, solitaire
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Microcomputer games

Space Invader

Gulpman

Many of the games that can now be played on a
microcomputer were originally developed on other
hardware. Adventure games, for example, were
invented by programmers on mainframe computers
The Space Invaders and Gulpman type games, on the
other hand, first made their appearance on dedicated
hardware in the amusement arcades. As
microelectronics developed these games became
available to the microcomputer user

Adventure games

and Othello are some of the other games
which have been adapted for playing on
the computer.

Getting down to business

One-person businesses, and small
businesses in general, are beginning to be
affectd by the wider electronic revolution
that is taking place in office practice and
business methods.

Small shopkeepers and others are
discovering the advantages offered by the
personal computer — for instance, that of
having information at one's fingertips that
could mean the difference between
making or losing a sale.

Furthermore, as an investment a
personal computer is cheap, it is easy to
use and to install, and, unlike the larger
business computers — the mainframes or
minicomputers — it does not require a
special environment.

A personal computer can be used in the
shop, the car, the study or wherever.
Some can even be used in the bath!

The standard business
packages

Every business whether large or small
must keep records and financial
accouants, and there is now software
available to handle most of these routine
book-keeping chores.

The most common packages are ledger
programs and — for businesses that
employ staff — payroll programs.

Sales ledgers can be complex, depending
on the system of book-keeping required
by the company's accountants. More-
over, systems can vary quite considerably
in the way that sales tax, invoicing and
cash transactions are handled.

The purchase ledger, which lists all

purchases, and the nominal ledger, which

summarizes purchases and sales, together
with other financial aspects of the
business, also have their own compli-
cations.

In all these cases, packaged software
can, albeit with a few minor modifications,
save the business person a lot of time and
energy.

There are many payroll programs
available, devised to provide easy-to-use
weekly or monthly payroll systems.
These usually include several rates of pay
(normal and overtime, for instance),
holiday pay and various deductions, such
as for repayment of loans, insurance and
pension contributions.

Some packages will also produce
payslips, year-to-date totals, and
department cost analyses and calculate
revenue to be paid to the government.

Other packaged software available to
the small business person includes order
and stock control systems.

They check the availability of any item
that is ordered, keep a running balance of
the stock of each item, check the credit-
worthiness of the customer, draw up an
invoice, and so on.

One of the beauties of using business
software is that the systems can, via the
computer, be fully integrated. Thus, when
an order is accepted, an invoice can be
raised immediately, the corresponding
entry made in the sales ledger, the stock
balance adjusted, etc.

In this way, packaged programs can
offer the small business person a complete
accounting system.

Word processing

Another very important use of the
computer in business is for word
processing. Word processing programs
combine the very considerable power of

the computer and its memory with that of
the typewriter.

A typical program will display what is
typed at the computer's QWERTY key-
board on the screen, allowing the user to
correct mistakes immediately.

Complete paragraphs can be added or
repositioned, headings can be inserted or
centred as required, and usually the text
can be 'justified’ — i.e. aligned against the
right-hand margin. Some programs will
also check the spelling of words and spot
grammatical errors.

Once corrections have been made and
the page or report finalized, it can be
printed out using a special printer.

The text can also conveniently be
stored on tape or disk, and re-run at a
later date with, say, new sales figures
inserted.

Perhaps a solicitor might want to
produce a standrd legal document, but
with a few minor amendments; or a
freelance journalist make some last-
minute changes to the copy before
sending it off to be published; or a mail-
order firm send out a circular letter to a
number of different customers at
different addresses. All these operations
could be handled very easily using word
processing techniques.

Other business programs

Data base programs, which were
discussed earlier, are useful for (filing
information in a form that is easily
accessible.

There are also available diary and
indexing programs to help with the
general organisation and day-to-day
running of a business, as well as so-called
report generator programs, which will
extract, or produce a report from,
information already held on computer file.

Very useful for planning purposes are
programs like Visicalc. With these ‘spread
sheet programs’ the computer screen acts
like a large sheet of paper on which you
write column headings, such as ‘sales’ and
‘cost of production’, and enter into the
columns the corresponding numbers
together with any formulae that connect
the various entries.

The program will organize the
information and display it on the screen
for you. If you make a mistake with any of
the figures, or wish to see the effect of
altering them, the program will auto-
matically recalculate everything from
scratch, or as required.

This feature of the program, answering
‘what if . questions, is important,
enabling sales forecasts and balance sheets
to be produced with ease.

In addition to these general-purpose
programs, there are many specialised
programs available for use in particular
businesses.

Accountants, printers, retailers,
engineers, designers, farmers and doctors
— to name but a few — all have their own
computer packages to cater for their

specialist needs. Q\
S

A

Introduction to Computing by Peter Lafferty
is published by Windward and costs
£4.95.
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NOUGHTS

Noughts and Crosses is a perennial favourite, probably because it is a simple game of strategy. The method used

simple three-by- three grld This particular program is taken from The Oric Book of Games by

10

20
30
40
a0
60
70

80
?0
100
120
120
140
150
140
170
180
190
200
210
22

230
240
230
260
270
280
290
300
3140
320
LHe ]
340
350
360
370
380
320
400

410
430
440
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REM Novahts and Crosses

1020
780

GOSUE
GOSUE
GOSUE: 920

GOSUE 630

IF FIN=1 THEN CGOTO 1260
IF FIN=2 THEN GOSUE 920
sGOTO > T220

IF DR=1 THEN GOTOD
GOSUB 920

GOTO 30

FOR Z=1 TO 4
X4Z)=d

¥{Zy=0

NEXT Z

FOR L=1 TO 3

5=

]

FOR K=1 TO 3

IF A(L,H)=1 THEN S=5+1

IF B(L,K)=1 THEN T=T+1

NEXT K

IF S=0 THEN Y(T+1)=Y(T+1)+1
IF T=0 THEN X(S+1)=X(S+1)+1
NEXT L

FOR J®iaJ0 3

T

§=0

FOR K=1 TO 3

IF A(K,L)=1 THEN S=S+1

IF B(K,L)=1 THEN T=T+1

NEXT K

IF 8=0 THEN Y(T+1)=Y(T+1)4+1
IF T=0 THEN X(S+1)=X(S+1)+1
NEXT L

GOSUE 430

GOSUE 530

IF X(4)=1 THEN FIN=14RETURN
IF Y(4)=1 THEN FIN=2.
E=128XY(4)-63%XX(3)+31%XY3)~
LEXX(2)+7%YC2)

RETURN

T=0

S=0

1240

450
4460
470
480
490
S00
a10
S30
sS40
o950
S60
S70
580
590
600
610
6310
640
650
&40
46710

6810
690
700
710
720
7310
740
730
7610
770
/780
7240

FOR K=1 T0O 3
T=T+ACK,H)
S=5+B(K,K)
NEXT K
IF S=0
IF S=0
RETURN
T==0
S=10
FOR K=1 T0O 3
T=T+A(4-K,K)
S=S+E(4-H,K)
NEXT K
IF S=0
IF T==0
RETUEN
M=—206
DR=1
FOR J=1 TO 3

FOR I=1"7T0 3

IF A(IZJd)=1 OR B(1; Jo=1
THEN GOTO 740

DR:=0

E(I,J)=1

GOSUE 120

I FIN=1 THEN RETURN

IF ExM THEN MEETA=TI :E=J

THEN X(T+1)=X(T+1)+1
THEN Y(S+12=Y(§+1)+1

THEN X(T+1)=X(T+1)+1
THEN Y(S+1)=Y(S8+1)+1

BT =0

Pl T

NEXT J

E(A,E)=1

KE TURN

REM GET INFUT

INFUT"Your move (row col)
H:A$

T EN(AT Y2
+GOTO 780
J=VAL (MID$(A$,1,1)) 1 I=VAL
(MID$(A%$,2,1))

IF T-1 OKR I>*3 THEN FING
+GOTO 780
IF J41 0OR
+GOTO 780
IF A(I,Jd)=1 THEN GOTO 890
IF B(I,J)=1 THEN GOTO 890

THEN FING

J*3 THEN FING
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& CROSSES

based on a

Make James S U Gee and Kay Ewbank which is published by Granada Technlcal Books at £5 95.

840
870
880
870

200
?10
270
730
P40

960

?70

280

rardll
1020
1030
1040
1050
10460
1070
1080
1090
1100
1110
1170
1180
1190

1220
1230
1240
1250
12460
1270
1280
1290

80 ,J)=1
REM INFUT OK

FRETUFRN

FRINT"Fosition already

accupied"

FING

GOTO 780

FOR J=1 T0 3

0L 1=1 10 3

IF A(IL,J)=1 THEN CURSET
Ix18+80,J%x24,3!

CHaR ASE+VX'"),0,

IF E(I,J)=1 THEN CURSET
Ix18+80,J%x24,3:

CHAR ASC¢"0'"),0,1

2 Bl I itT,  )=0

THEN CURSET Ixi1ig+80,

Jx24,3: CHAR ASC(" "),0,]
NEXT I

NEXT J <

RE TURN

DIM A(3,3)

DIt EC(3;3)

DIM X(4)IDIMIY ()

INK 7

FAFER 0

HIRES

CURSET 109,10,2:DRAW 0,80,2

CURSET 90,40,2:DRAW 55,0,7

CURSET 90,64,2:DRAW 55,0,2
FIN=0-

DR=(Q

RETURN

FRINT "I WIN!:"®

GOTO 1270

FRINT "DRAW!''"

GOTO 1270

FRINT "YOU WIN''"

INFUT "Another game Y/N";A$
IF A$="Y" THEN RUN

TEXT
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The problem with playing Noughts
and Crosses against a computer is
that the computer can be pro-
grammed so that the person
challenging it can never win,
However, this program makes
your Oric an opponent who can be
beaten. The Oric will make sensible
moves but it is not infallible so it is
worth playing on until you beat it.
It's actually a very good way of
learning about game-playing
strategy.

How to play

This game is played on a simple
three-by-three grid in the
traditional way. You have the ‘X'
and play first. To make your move
you have to specify which square
to place your mark on. Type in the
row number first, then the column
number.

For example, type || to place
your nought in the top, left-hand
corner. If you type a number in the
wrong format or a number that
does not correspond to a position
on the grid, the Oric won't accept
it and will beep at you. If you type
the number of a position that is
already occupied a message to that
effect will be displayed. Once
you've made your move the
computer replies with its ‘O’ and
you make your next move. At the
end the Oric will display ‘I WIN'" if

it has been successful, "‘YOU
WIN' if you've been successful
and “"DRAW' if it's stalemate.
The board has to be completely
filled for the game to be over.

Typing tips

A capital 'O’ is used in this
program — look out for it in the
CHAR statement in line 350.

Subroutine structure
20 Main play loop
120 Evaluates computer’s move
630 Tries each move
780 Gets player's move
920 Displays moves o
1020 Sets up screen and plots
frame
End of game

a

1220

Programming details

The program only looks one
move ahead when deciding its
move — in other words it does not
try to take account of the. next
move you'll make — which is why
it slips up sometimes and allows you
to win'

The board is drawn in high
resolution graphics and the Xs and
Os are placed on the screen using
the CHAR command. The
messages and input are all
accommodated in the two text
lines at the bottom of the high
resolution screen.

49




Personal and Profe

MTX512: 64K RAM - £315
MTX500: 32K RAM- £275

Please phone for the address of your nearest Dealer

Byt S S FIR - - 2 AN e B EESL v - = AN

MEMOTECH LTD STATION LANE WITNEY OXON 0X8 6BX TEL-0993-2977 TLX- 83372 MEMTEC G



The All-Purpose System

The MTX Series is a new departure in micro-computer technology.
Whether your needs as a user are for personal programming,
games playing, scientific or process control, educational or
business use the MTX Series is already capable or very easily
adaptable to almost every application. Glance through the
standard features below - you'll see what we mean.

Hardware - 32K RAM

on the MTX500, 64K on the MTX512.
The MTX500 has 32K of user RAM as standard (64K on the 512),
expandable to 512K plus 16K of video RAM, controlled by a
separate Video Processor. Sixteen colours, 40 column text, 256 x
192 high resolution graphics with all sixteen colours available,
and 32 easily moveable user defined graphics characters (Sprites)
combine to make effective screen displays quick and simple to
achieve. Standard outputs are centronics printer port, two joystick
ports, an uncommitted I/0 port, 2400 Baud Cassette port,
separate TV and Video Monitor ports, 4 channel sound with hifi
output plus a dedicated cartridge port. Other standard

features include the Z80A processor running at 4MHz, real time
clock, full moving key keyboard with 79 keys including eight
2-function keys and separate numeric pad.

ssional

Software

The MTX's 24K ROM contains several languages and routines
which enable the novice or the experienced programmer to make
full use of the machine. Standard languages are MTX BASIC,
MTX LOGO commands, NODDY. ROM routines include an
ASSSEMBLER/DISASSEMBLER with screen display of the Z80 CPU
registers, memory and program,which can be manipulated from
the keyboard. Machine code programs can be stepped through
one instruction at a time, and easily called from within BASIC
programs. A further feature is the Virtual Screen facility which
enables the programmer to split the screen into @ maximum of
eight sections to work independently whilst maintaining all full
screen facilities. Pascal is available as an add-on ROM pack.

The Disc Based

Computers from Memotech

Designed to use the full power of the MTX computers the FDX and

HDX make perfect business systems at prices which make perfect

business sense. Both feature the CP/M operating system, giving

instant access to a wide range of proven application software.

Available in October these feature:

® Full Western Digital floppy disc controller set with SASI
interface for 4 drives, CP/M types 0-13.

® minimal latency, very high data transfer rates

® optional Colour 80 Column Board

® optional Silicon Discs (1/4 Mb) which dramatically increase the
efficiency of 8 bit software to those of 16/32 bit software;
increases life and reliability of mechanical drive

® permits single disc CP/M operation

FDX=— Floppy Disc System
lor2 5 1/4" Qume drives 500K unformatted, 347K formatted,

HDX— Hard Disc System
5 1/4” Qume drive, 500K unformaited, 347K formatted,
5 1/4" Winchester which may be 5, 10, or 20 Mb

All Memotech products are designed and
manufactured in Oxfordshire, England

CP/M is a trademark of Digital Research Inc.

VIEMIOTECH
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We’re not just playing games...

BLOBBO SUPER MINEFIELD KILOPEDE FLIGHT SIMULATOR
A fast maze chase with untold perils ~ You may have seen other Minefield ~ This one is very fast — its not easy to  Take off, navigate and land your high
and hazards. games but ours has tanks that lay get past level two. powered light aircraft. All the features
invisible mines, and spiders that are of true flight.
TOADO very tricky to avoid. RADAR/SONAR
Get the toad back 1o his nest - but Eliminate submarines with a ALSO AVAILABLE:
don't get run over or drown on the CONTINENTAL INVADERS combination of radar screen and RESCUE, BEAVER,
way. Classic arcade action, with all the sonar, very realistic. CONTINENTAL RAIDERS, PILE
features that make this game so UP, SIGNAL MAN and many more.
popular.
-
we mean business too.
MTXCALC MTX WORD PROCESSOR ACCOUNTING PACKAGE PROJECT PLANNER
Sophisticated and powerful, the All necessary features are included to  Sales and Purchase Ledgers, stock Speaks for itself, and helps you achieve
professional spreadsheet program. give a powerful business tool. control, pavroll — the complete deadlines efficiently and effectively.

business system.

STRATEGY BOARD GAMES

CHESS, BACKGAMMON, OTHELLO, DRAUGHTS.

EDUCATION PROGRAMS
MATHS I PHYSICS 1

The first two programs in a series of specially written software designed to SOﬂWare for 'he

teach at the pace and level best suited to the user.

CONTINENTAL SOFTWARE UNIT 24 STATION LANE WITNEY SEBIES




MONITORING
THE SCENE

Clive Williamson reviews low-cost colour
monitors and reveals some little-known FX
calls for the BBC and Electron

Anyone who has tried to use s
their computer when the rest of [
the family wants to watch Top of
the Pops or Coronation Street will
know that there are problems
using a micro on a domestic colour
television set!

Fortunately, a number of
companies can now bring express
relief with a range of RGB
Monitors, which sell for some-

where between £180 and £300. So
acquiring a second colour set
especially for use with your micro
needn’t cost an arm and a leg. And
there is the added advantage of the
sharper, steadier image and
excellent colour saturation by way
of the RGB connection available on
the BBC Micro and the Electron,

The picture seen on a domestic
TV, or even via a 'PAL’ video
connection, always suffers because
of the way the colour information
is encoded, and any UHF
conversion of the signal also causes
degradation of the image.

Using the RGB output from the
computer, the red, green and blue
‘guns’ in the colour tube can be

o]

driven individually, thus avoiding
both fuzziness and the associated
eye-strain.

Cabel’'s Answer

Cabel's CE 370A monitor has a
|4 inch screen which is tilted back
by 10 degrees, to make it easier to
read. The pale beige case is very
robust, is easy to carry and has
been designed very much with the
education market in mind.

All the cooling vents and most of
the controls have been well-hidden
from tiny prying fingers and the
electronics are designed to require
a minimum of ‘setting up'.

The front panel carries the
on/off switch, a socket for the
RGB input and a brightness
control. There is an additional
knob which allows the ‘interlace’
between successive frames of the
TV picture to be adjusted to the

e

Two RGB Monitors suitable for the BBC or Electron; [VC from Opus Supplies (above),

optimum setting for the computer
in use.

If your bank balance will stretch
further than £230, a second
version of the monitor is available
which has audio and PAL video
inputs as well as the RGB.
Designated the CE370B, it sells for
£295 inclusive, and will probably
find a market among schools and
people with an interest in video as
well as computing. The prices
include an RGB lead suitable for the
BBC Micro.

Microvitec Monitors

Another British company,
Microvitec, has a range of RGB
monitors suitable for use with the
BBC Micro and the Electron,
These are all in the Cub series,
available with 12 inch, 14 inch or
20 inch screens in standard,
medium or high resolution. The 14
inch standard resolution set costs
about £295 inclusive. The price

includes full servicing back-up.

Like the Cabel sets, Microvitec's
range has a very robust and safety-
conscious design. In fact they have
no controls on the front of the set
at all, making them suited for use
in displays and school environ-
ments. The on/off and contrast
controls are both at the back of
the set, and each monitor is ‘lined
up’ in the factory to give the best
results.

Microvitec's high resolution 14
inch set, which has a 0.31mm dot
pitch, is very sharp, and has a rock-
steady image which makes it ideal
for prolonged use with an 80
character display. However, at just
under £550 it is more suited to
‘professional’ use with a BBC’
Micro than a coupling with the
£199 Electron!

The Cub
either a

range comes with
beige and brown high

|

[——

and the Lion Cub from Microvitec (below)

density structural foam case, or a
metal one in the same colours, and
‘a plinth is available as an optional
extra.

Opus Supplies

Opus Supplies has entered the
monitor market with two |VC
monitors.

These are standard and medium
resolution, although confusingly
Opus calls them medium and high
resolution, but they sell at a
surprisingly low £187.39 and
£279.39 respectively, including
cable, VAT and carriage.

The Opus sets are slightly more
bulky than the other two brands,
and have more of a homely look
about them, but the picture quality
is certainly acceptable in both
cases, and the price seems to be
compatible with even the thinnest
of wallets. The so-called high-res
set is particularly interesting, pro-
viding a fairly economical way of
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obtaining an acceptable display for

word processing or mode 0
graphics.
Suppliers:

Cabel Electronic, 19, High
Street, Tewkesbury, Gloucester-
shire, GL20 SAW. Tel: 0684
298840.

Microvitec Ltd, Futures Way,
Bolling Road, Bradford, BD4 7TU.
Tel: 0274 39001 1.

Opus Supplies Ltd, 158
Camberwell Road, London SE5
OEE. Tel: 01-701 8668.

Acorn’s pricing
confusion

Acorn's policy on the price of its
goods seems to be generally clear
— sell the product for what it will
fetch. Thus the BBC Micro still
goes for the original price of £400,
when most other computers have
benefitted from precipitous price
cuts over the same period.

Acorn's reasoning is that since
the BBC machine is still dis-
appearing off the shelves at an
amazing rate, why on earth does it
need a price cut! This attitude
certainly seems more logical than
that of Commodore, where it is
apparently de rigueur to slash prices
by 50 per cent every six months,
regardless of the very strong
demand already enjoyed by the
machines.

stripped-out Electron (£199 where
Sinclair or Commodore would
probably have gone for £149)
indicates that Acorn has no
intention of undercutting its rivals.

However, as regular readers will
remember, we were amazed at the
£225 tag on the BBC Micro's
teletext adaptor (a figure which
will buy you the complete set of a
48K Sinclair Spectrum together
with the Prism/Micronet Prestel
adaptor), and recent press reports
of the pricing of the much-delayed
second processors for the BBC
seemed to indicate a new level of
rash confidence in the company’s
marketing division.

We contacted Acorn to enquire
about the reported figures of £900
for the Z80 processor and £400
for the add-on 6502, both of
which put in an appearance at the
Compec exhibition. Although as
we go to press the final levels had
not been fixed, our unofficial
source indicated that they would
undercut the post-Compec report
by about 50 per cent — in other
words, the tags would resemble
those we have mentioned in
previous editions of Which Micro?

New FX calls

Many users may not be aware
that both the Electron and the
BBC Micro fitted with a |.2 opera-
ting system contain a large number
of extra "FX calls which do not
appear in their respective User

Guides from Acorn. "FX calls are
special commands which help you
to reach those parts of your micro
which other commands cannot
reach. Some calls relating to things
like printers, the RS423 interface
and the ‘Tube' are- only
implemented on the BBC Micro, as
it is fitted with all the necessary
interfaces, but there are some
interesting new “FX calls which
work fully on both machines.
*FXI119  Closes any *SPOOL or
*EXEC files.
Selects sideways ROM
socket number ‘n’. The
BBC Micro has four
ROM sockets on-
board, which are
numbered 12 to I5.
The Electron will be
able to use this call if it
is fitted with a ROM
expansion board.
Calling a socket with
nothing in it will cause
either machine to
crash.
Governs action of
Escape and Break keys.
n = 0 NORMAL
n = | Disables Escape
key
2 Clears memory
if Break key is
pressed
3 Disables Escape
and pressing
Break clears
memory

“FXI142,n

*FX200,n

=1
Il

=l
1]

The relatively high price of the

HIDE & SEry

 with Applied Systems Know-

ledge Ltd (ASK) in order to

‘broaden its range of software
 for the education market.

. Ten titles are being pub-
' lished for the BBC Micro and
the Electron which are
‘intended to create imaginative
_problems for various age
_groups from three to 1| years.

‘Acornsoft has joined forces

1are

The programs are equally
suited for classroom or home
use, and many take the form
of non-violent games which
intended to improve
childrens’ literacy and
numeracy.

Titles include Cranky, a
number game for children
aged seven and over, based on
the idea of repairing a faulty

calculator, and Hide and Seek,
where several objects are put
into boxes and hidden by
shutters. As the number of
objects increases, it becomes
more difficult to remember
their whereabouts.

Each program is sturdily
packaged, with brochure and
notes, and all the titles are
available on cassette for £9.95.

*FX201.n Switches the keyboard

on and off
n=1ON
n = 0 OFF
*FX202,n Electron: n = 32

Caps lock on

n = 48
Caps lock off
BBC: n=20
Shift and Caps lock on

n=16
Shift lock on

n=32
Caps lock on

n = 48
Shift and Caps lock
both off
Using ‘Shift’ with the
Caps lock on the
Electron results in

lower case letters. This
can be achieved on the
BBC Micro by pressing
‘Shift’ then Caps lock,
or using "FX202,160.
The only way to get
reversed shift lock for
the whole BBC key-
board is with
*FX202,144, which
will shift all the keys
unless the ‘Shift’ key is
pressed, when lower
case letters, numbers
and symbols will result.
Redefines the char-
acter which generates
‘escape’ condition. ‘n’
is the ASCIl number of
the new escape char-
acter. "FX220,0 turns
the escape key off.
The following will be nc surprise

to ‘Beeb’ owners, but they are also
available on the Electron:
*FX137,n Controls the cassette

motor

n = 0 MOTOR OFF

n =1 MOTOR ON
*FX138,0,n Inserts a character
into the keyboard
buffer, where ‘n' is
the ASCIl number of
the character
This command is
implemented on the
Electron, and will
work when a side-
ways ROM board is
fitted. It enables the
micro to use ROMs
as a filing system for

*FX220.n

*ROM

Basic programs,
instead of the
cassette filing system.
. The Cardiff company SIR
Computers is working on an

extension ROM board for the
Eleciron which will take up to eight
sideways ROMs. It also plans to
release a printer and joystick
interface board. The prices of
these add-ons have not been fixed
at the time of writing.

Acorn has distant plans for an
Electron extension board of its
own, but the SIR boards are bound
to take the lion's share of the
market if Acorn does not get its

| skates on! B
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£1000 TO BE WON!

MASTERS OF THE GAME

SEARCH FOR THE UNIVERSE'S
WHIZ KID & VID WHIZ

Softek are scanning the known Universe for the greatest Whiz's, both at
programming a popular micro and acheiving the highest scores ever on a
Softek game.

ARE YOU THE GREATEST WHIZ KID?

Rumour has it that this Universe’s greatest programmer resides on planet SOL 3,
sometimes known as ""Earth”’. Can you prove that it's true? Between now and
Dateline 31.12.1983 A.D. Softek are hunting for this planet’s greatest. If that’s
you then send us proof! We'll consider any evidence of your supreme ability!

Send that brilliant new program you‘ve been working on, or the groundwork of

it (which of course still shows its greatness quite clearly!). Softek will guarantee
you 100% ASSURANCE that your copyright will be observed and confidence

maintained. In January we will announce in the Micro-press who the Softek
Whizz Kid is. If it’s you then you can expect to be signed up by Softek to
publish your wonder works. Even if it is not you, then there’s a chance that
you’ll be offered a contract to write for Softek anyway - incorporating the
highest royalties of any Software house together with worldwide distribution
which is second to none!

The Softek Whiz Kid will receive £1000 of equipment or software
of his/her choice!

ARE YOU THE GREATEST SOFTEK VID WHIZ?

We are also on the hunt for the Galaxy’s greatest players of Softek games.
Have you got the highest score on a Softek game? Up to Dateline 31.12.1983
we’ll be keeping track of the scores you send in and if you‘ve got the highest

score on a Softek game then we'll publish your name in the New Year’s
Micro-mags and you’ll get a complete range of Softek Software too!

SEND YOUR ENTRIES TO:

SOFTEK INTERNATIONAL LTD.
12/13 Henrietta Street, Covent Garden, London WC2E 8LH
Telephone 01-240 1422

Softek reserve the right to determine that submissions to the Whiz Kid competition fail to meet a minimum quality, in which
case the competition will be voided. The judges decision is final. The above competitions are not open to employees of Softek
International Ltd. or any under contract to them. No correspondence shall be entéred into regarding the results of the competition.



ROBBIT
VENTURE

Kevin Bergin puts some of his Vic Tricks into action
with the first instaiment of this two-part feature teaching
the rudiments of adventure programming on the Vic 20, either
unexpanded or with an extra 3K. More next month!

Mini Adventure

This ‘small’ adventure game for the
unexpanded Vic is really just a sample of
what is possible in this game. The game has
only 20 rooms, whereas most adventure
games have over 100 rooms.

The Scenario
| The game is called Grobbitt. Grobbitt is
a nasty creature that lives in a maze of
caves where the player is trapped. The
object of the game is to find the way to
freedom and home. Each of the 20 caves
| has three exits.

Hazards
In one of the rooms there is a pit, and if

you stumble into this you are a goner.
Occasionally you'll stumble into bats
which terrify you and cause wild flight,
while the final hazard is Grobbitt who will
suddenly appear and threaten to devour
you. You have a gun with only six shots
which can be used to keep Grobbitt away.
But you must beware — when you have
fired all your shots the only escape is to
run or find the exit.

Setting It Up

The game is fairly short as are most
programs for the basic Vic, but it should
RUN with minimum alterations on the 64.
If you do this, there is of course scope for
improvement and enlargement of the
game with the 64's elephant-like RAM.

There would also be room for
improvement with an expanded Vic.

At the start of the game the player has
the option of reading the plot or going
headlong into the game. Once the game is
started the player is told the current
position and the exit options, also any
hazards that are in that room.

The Game

The first statement on line 10 sets the
screen and border colours to red. The
other two statements put the Vic into
lower case and the statement PRINT
CHR$(8B) locks the Vic in lower case.
Lines 20 to 30 are the title and a message
asking whether or not the player would
like to read the plot. The routine in line
40 to 60 consists of a GET statement to
accept only Y or N and branch to the
appropriate routines.

At line 70 and 80 is an error trap that
prints a message and returns to the input
routine. The GOSUB in line 90 is a branch
to display the plot on the screen, whilst
the GOSUB in line 100 jumps to a routine
that prints a ‘please wait' message whilst
the caves are set up. The GOSUB on line
110 jumps to the routine to initialise and
set up the caves. The test on lines 130 and
140 is checking for the end of the game if
the variable X is set to zero.

The plot is contained in lines 270 to
520. There are two screens for the plot
although this could very easily be changed.
Any characters in the program printed in
italics are SHIFTED characters. The game
is set up by the routine from line 770 to
830. This routine reads in the data for the

1@ POKE3I&B79,42:1 FOKEISB6T,2421 PRINTCHRS (8) 370 GETAS$) IFAS<>"[F11"THEN39@
2@ PRINT"CCLRICWHT] WELCOME TO GROBBITT" 42@ PRINT"I[CLRIL2 CDIGROBEITT WILL RUN TO ANOTHE
I@ PRINT"CS CD] AWOULD YOU LIKE THE PLOT LY (Y / R"}
N M 410 PRINT" CHAMBER IF YOUSHOOT HIM. YOUR")
4@ GETA$: IFAS<>"Y"ANDA$<>"N"THEN4D 420 PRINT" BGUN ONLY HAS SIX SHOTS, S0 USE";
5@ IFA$="N"THEN12@ 438 PRINT" THEM WISELY."j
6@ IFA$="Y"THENY@ 44@ PRINT" SOME CHAMBERS HAVE BATS IN THEM"g
7@ PRINT" DON'T YOU KNOW??7?" 45@ PRINT" THEY FETRIFY YOU AND COMPELYOU"j
8@ BOTO20@ 46@ PRINT" TO RUN INTO THE NEAREST TUNNEL."3
9@ GOBSUB27@ 47@ PRINT" ONE CHAMBER HAS A DEEFP B e R
122 GOBUB1460 48@ PRINT" IF YOU FALL INTO IT YOU'LL NEVER"j
11@ GOSUBS3I@ 49@ PRINT" GETHOME."
120 GOSUBB4Q S@@ PRINT"CCDICONIPRESE F1 KEY TO CONT."
130 IFX<>@THEN120 510 GETA®:1 IFA$C>"[F1]1"THENS1@
140 IFY<>ETHEN1B@ S52@ RETURN
15@ PRINT"[4 CD1YOU ESCAPED TODAY !!I" 530 s=6
16@ PRINT"BUT TOMORROW 7?7?" 540 GOSUB77Q@
170 GOTO200 55@ E=R3
180 IFY<>PTHEN21@ 540 Bi=R1
19@ PRINT"LS CDIYOU FELL INTO THE PIT," 57@ GOBUEB770
200 PRINT"SO LONG...ccasssaannna S58@ P=R1
21@ FORDE=1TOS@@@:NEXT 5980 B2=R3
220 PRINT"[CLRICCD1] ANOTHER BAME (Y/N)" 402 IFP=ETHENS7Q
230 GETAS$: IFA$<>"Y"ANDAS< >"N" THEN23@ 610 IFP=B1THENS70@
240 IFA$="Y"THEN1@Q@ 620 IFP=B2THENS7Q
252 PRINT"CCLR] BYE FOR NOW!!!!1" 630 IFB1=B2THENS7@
26@ END 6£4@ BOSUB770
27@ PRINT"CCLR3] CONIGROBBITTLOFFI1" 650 BI=R2
28@ PRINT"LZ CDI¥OU ARE LOST IN A CAVETHAT HAB"j 66@ IFBI=ETHEN&4Q
29@ PRINT" 20 CHAMBERS. ALL CHAMBERS HAVE") &78 IFB3=FTHEN&4D
3@0@ PRINT" TUNNELS TO THREE OTHERB. ONE 682 IFB3I=B1THEN&4Q@
ny ; . &9@ IFB3I=B2THEN&4Q
31@ FRINT"TUNNEL GOES TO THE MOUTH OF THE "j 700 GOSUB770
328 PRINT"CAVE. IF YOU FINDIT YOU GET "3 710 wW=R1
33@ PRINT"HOME FREE." 720 Y=R3
340 PRINT"GROBBITT LIVEE IN THE CAVE.'"j 730 IFY=FTHEN7Q@
35@ FRINT" HE'S A NASTY KNOBBELY CREATURE" 740 IFY=ETHEN7Q@Q@
3460 PRINT"THAT WILL GRIND YOUR BONES AND'j 750 Xmi
37@ PRINT" COOK YOU FORBUPPER IF HE BETS YOU.'"iFR 760 RETURN
INT i 770 R=INT(RND(1)%10@)+1
38@ PRINT"CCDICONIPRESE F1 KEY TO CONT," 780 FORI=1TOR




caves, bats, Grobbitt and the player. It is
called four times at the start of each
game, the first time by line 540 which gets
the exit number.

The variables RI, R2 and R3 are loaded
with the interconnecting room numbers.
On line 550 R3 is placed into the variable
E as the Exit number and on line 560 R1 is
placed into the variable B| which is one of
the tree bat caves. The second time the
routine is called is from line 570, and this
time R| is placed into P (for pit) on line
580 and a second bat is placed into B2 on
line 590.

This part in the program (lines 600 to
630) checks that the Pit is not in the same
place as the exit, the pit is not in the same
cave as the bats and both bat caverns are
not the same. If any of these tests are
true the read routine is entered again. A
third branch to the read routine is done
from line 640, and this time the third bat
cavern is set up (line 650).

Another series of checks are carried
out by lines 660 to 690. The checks are all
on B3 to see if itis in the same place as the
exit, the same place as the pit or the same

end of game routine is entered. The read
routine is on lines 770 to 830.

The routine at lines 840 to 1210 does
the work whilst the player is moving
around the caves. Lines 840 to 890 check
for the player being at either the exit, in
the pit, in the same room as Grobbitt or
in one of the bat caves. Lines 900 to 950
inform the player of the current room
number and the exits available. The
routine at line 960 to 990 checks the
adjoining rooms for the exit — if it is
there a message is printed by line 1000, if
not a jump to line 1010 is executed.

The message at line 1010 is printed and
the program branches to the input routine
at line 1490. Lines 1020 to 1050 check
for a correct input and line 1060 to 1090
prints a message and returns for another
input if the first was illegal.

Lines 1120 to 1140 branch to the bat
and gun routines (providing any bullets are
left). Lines | 140 to 1180 is the no bullets
left and X is set to zero before branching
back to the main body of the program.
On line 1190 the gun routine is entered
and line 1200 returns to the routine to

1490 sets IN$ to a null string and line
1500 prints a reverse field asterisk and
moves the cursor back onto it. Line 1510
gets a character; if no character then stay
put. Line 1520 converts the input into its
ASCIl value — if it is greater than 95 then
ignore it and go back for another
character.

Line 1530 checks the length of IN$; if it
is greater than |2 then it branches to
1550 because that is the limit for the
input. Line 1540 checks the value of A; if
it is greater than 31| then it's legitimate,
PRINT it and return for next character.
Line 1550; if return is pressed and the
length of the string is greater than zero
then return from the subroutine. Line
1560; if the space-bar is pressed and the:
string is greater than zero then the input
string becomes the left side of the string
taking AL-1 first characters. Print the
character. Line 1570; jump back to line
1500 and get next character.

This program was printed on an Epson
FX-80 and all the control characters have
been stripped from the program and

place as the first two bat caves. Again if | move the player should he or she choose | replaced, shorthand-style, with the
any of the checks are true the read | to run rather than fight. characters enclosed within [ |:
routine is re-entered. The bat routine is at lines 1220 to 1260 | SHIFT/CLR = [CLR]
The fourth branch to the read routine is | and the gun routine is at lines 1270 to | HOME = [HOME]
performed on line 700. This time R is [ 1410, which also decreases the number of | CRSR DOWN = [CD]
placed in the variable W (the Grobbitt) | shots left, 'S’, and moves Grobbitt. The | CRSR UP = [CU]
and R3 is placed in Y (the player). There | room, bat, Grobbitt and player data is at | CRSR RIGHT = [CR]
are two more checks on lines 730 and | lines 1420 to 1450. The routine at lines | CRSR LEFT = [CL]
740 to ensure that the player is not placed | 1460 to 1480 prints a message on the | COLOURS = |CTRL & n] (where n
in the pit or the exit. The variable X on [ screen whilst the game sets up the caves. is a number from 0 to 7)
line 750 is set to |, but if this is passed The final routine in the program at lines | FUNCTION = [Fn] (where nis a
back to the calling routine as zero, the | 1500 to 1570 is an input routine. Line | KEYS number from | to 8) W
79@ READR1,R2Z,R3 119@ GOSUBL127@
B8@@ IFR2<>16THENBZ@ 1200 IFA$="R"THEN71@
810 RESTORE 121@ GOTO1110@
B2@0 NEXTI 1220 PRINT"C3I CDITHERE ARE BAT8 IN HERE,"
B83@ RETURN 1232 PRINT"SO HAVE TO MOVE!!!"
B84@ IFY=ETHEN11Q@ 1240 Y=R1
85@ IFY=PTHEN110@ 1250 FORDE=1TO200@: NEXT: GOSUES@@
B846@ IFY=WTHEN114@ 126@ PRINT"CCLRI":RETURN
B7@0 IFY=B1THEN1120 1270 FRINT"[CLRIGROBEITT 18 IN THIS ROOM"
88@ IFY=B2THEN1120 128@ PRINT"WANT TO SHOOT OR RUN.":PRINT"CCD1 (S
B89@ IFY=BITHEN1120 OrR R)"
9@@ PRINT"CCLRICLZ CD1YOU ARE IN ROOM: "Y 129@ BETA#1IFAS$<>"S"ANDAS< >"R"THEN1270
91@ RESTORE 1308 IFA$="S"THEN135@
920 FORI=1TOY 1312 IFA$="R"THEN134@
3@ READR1,R2,R3E 1320 PRINT"ANSWER QUICKLY!!!!"
F4@ NEXTI 1330 GOTOL280@
95@ PRINT"LCDIEXITS ARE: "R13RZ3;R3 134@ RETURN i
6@ IFR1=ETHEN1Q@@ 135@ PRINT" C[ONIBANG.....":PRINT" HE RAN OUT."
97@ IFRZ=ETHEN1Q0@ 1340 FORDE=1TO3@@@:NEXT
98@ IFRI=ETHEN1Q2@ 1370 S=85-1
99@ BOTO1010 138@ W=R2
1200 PRINT"YOU CAN FEEL A DRAFT" 139@ IFR2<>ETHEN1410
101@ PRINT"WHERE TO [12 CL1"3:GOSUBL4 1400 W=R1
9@ 141@ RETURN
1020 Y=VAL (IN$) 1420 DATA2,3,10,1,4,5,1,4,14,2,3,7,2,7,8
1232 IFY=RITHEN1110 143 DATAL12,18,19,4,5,12,5,12,18,13,18,19,1,14,164
1040 IFY=R2THEN1110@ 1440 DATA14,15,16,6,7,8,9,17,20,3,10,11,11,17,20
1250 IFY=R3ITHEN111@ 1452 DATA1O,11,20,13,15,19,6,8,9,6,9,17,15,16,13
1060 FORD=@TOItPRINT"L3I CD] WHAT 7% TRY AGAIN." 146@ PRINT"[CLRICS CDIPLEASE WAIT......"
1872 FORDE=1TOIQ@Q1NEXT 147@ PRINT"L[2 CD1JUST SETTING UP!!"
1@8@ PRINT"CS CUl"; 148@ RETURN
1292 GOTOL210 1490 IN$=""g
1100 X=0 1500 PRINT"CONI#[OFFICCLI"y
111@ RETURN 1510 GETA%: IFAs$=""THEN1510
1120 GOSUR1220 1520 A=ASC(A%$)1 IFA>FSTHENLIS1@
1130 GOTOB40@ 1530 AL=LEN(IN®%):IFAL>1@THEN1SS@
1140 IFS>@THEN1190 1540 IFA>31ITHENINS=INS+A$: FRINTA$; : G0TO1500
115@ PRINT"YOU'RE OUT OF SHOTS AND" g 1550 IFA=1IANDALTHENPRINT" "i1RETURN
1160 PRINT" GROBBITT HAS YOU." 1560 IFA=20ANDALTHENIN$=LEFT# (IN$,AL-1) 1 FRINTAS$)
1170 FORDE=1TO3@@@:NEXT 1570 GOTO15@0
1180 GOTO110@




Mr.Chip

Software

SPECTRUM GAMES

SPECTRUM DARTS (48K)

Five games of darts for 1-5 players, 501, Cricket, Killer, Round the
board, Noughts and Crosses, four levels of play per game, take on the
computer or friends at these games of skill and judgement £5.50
available from 13th October) .

WHELLER DEALER

As for the Commodore 64, but now available for the 48K Spectrum,
Texas T.1.99/4A and Dragon B

VIC 20 GAMES AND UTILITIES

JACKPOT

This is it, the ultimate Fruit Machine for the VIC with nudge, hold and
respin, 100% machine code. “Overall Jackpot is a beautifully written
simulation giving superb graphics, animation and use of colour. In
fact, this program makes Commodore’s Fruit Machine cartridge look
unbelievably cheap and nasty.” Home Computer Weekly, No. 20

KWAZY KWACKS

Accuracy and speed are required for this Shooting Gallery, superb use

of colour and graphics in this new and challenging game from the

author of Jackpot. 100% machine code, joystick or keyboard control
£5.50

PACMANIA

Choose your own game from the following options — difficulty 1-3,
speed 1-3, size of maze 1-3, visible or invisible maze, still or moving
power pills, define your own key controls, any combination, if this is
your type of game, then this is the one for you, for the 3K expand. VIC

BUGSY (Joystick Only)

This is a Minefield with a difference as you step on the stones whilst
collecting purple boxes which give you both time and points, they
disappear from beneath your feet. DO NOT DESPAIR! “BUGSY™
will randomly replace the stones but avoid bumping into him or its
sudden death! An original compulsive and challenging game

MINI-ROULETTE - PONTOON - HI-LOW

Three great games of chance for the VIC, try to beat the computer,
hours of fun, full colour, sound effects and tunes

DATABASE - create your own files and records on tape

SUPER BANK MANAGER
A full feature version any memory size, but needs 3K expansion £7.50

COMMODORE 64
GAMES AND UTILITIES

JACKPOT 64

At last it's here, specially written for the 64, by the author of
“JACKPOT” the ultimate Fruit Machine program for the VIC...£5.50

WESTMINSTER

A game for up to four players, can you lead the party of your choice
and win the general election, you tour the 60 constituencies (seats)
buying votes, when you can, (just like the real thing), this must be one
of the first board type games specifically written for the computer.
Why play on your own, have fun with your family and friends playing
WESTMINSTER .
RED ALERT

A game for 1-4 players, with sound and graphics. Make money in
casinos, commit robbery, hide from the police, hire secret agents,
(some of whom can be treacherous), negotiate for weapons, find and
attack the secret rocket base to launch the missiie, and watch the
havoc and destruction caused. There’s no turning back from “RED

WH£LLER DEALER

A game for two to twenty players, become 4 tycoon of the motor
trade, you must obtain gearboxes, tyres and engines to produce cars
for sale. Form syndicates, buy and exchange parts, buy dealerships,
but be careful, you may become bankrupt and have to liquidate, find
out what you’re made of, have you got what it takes to become a
WHE£LLER DEALER

LUNAR RESCUE
Our new version, avoid the asteroid belt to rescue the stranded

scientist’s, then fight your way back to the mother ship. Fast reactions
are required to safely land and dock your lunar module

CHIPMON

Contains a one- or two- pass Assembler, Disassembler and Monitor A
programming aid for the development of machine code programs and
routines on the CBM 64

BANK MANAGER

As our Super Bank Manager, but for the 64
Now available on disk with added facilities

PURCHASE LEDGER

Easy to use, single entry, handles 400 invoices per month, Gross/Net
purchases, VAT

SALES LEDGER
As above
Disk Versions

Full documentation with all utility programs.

Other software available for the VIC and Commodore 64, send large
S.A.E. for free colour brochure, including RABBIT SOFTWARE at
£5.00 each.

Send Cheques/PO’s to:

Mr. CHIP SOFTWARE

Dept WM, 1 NEVILLE PLACE, LLANDUDNO,
GWYNEDD, LL30 3BL. Tel: 0492 49747

WANTED: HIGH QUALITY SOFTWARE, OF ALL TYPES, FOR EXPOR
AND UK DISTRIBUTION .

All our programs now available on disk. Please allow £2.50 extra.

DEALER ENQUIRIES WELCOME _




UAL OVERRID

Nicky Trevett recommends some reading for those long winter evenings ahead.

The Dragon
Trainer — a
Handbook for

Beginners
by Brian Lloyd, Sunshine
Books, £5.95

Books of this kind seem to be
pouring off the presses in ever
increasing quantities; books geared
to a specific machine, claiming to
provide the sort of guidance and
instruction the manuals should do.
Unfortunately, they all too often
don't.

The Dragon Trainer is a combined
manual and beginner's course on
the power of Dragon Basic. That is
what is claimed, that is exactly
what it is, and it does it rather well.
You can tell from the cover,
definitely above average, that some
thought has gone into presentation
and content.

The book is aimed at the
complete beginner, and | mean
complete. Everything it covers is
all familiar and well-trodden ground
— the principles of programming,
followed by a conscientious
catalogue of the programming
features available on the Dragon.

Towards the end it moves into
second gear with a look at more
advanced tasks, like programming
in high resolution graphics, and
ends — surprise, surprise — with a
series of games to key in and play.
Why must it always be games! Are
we really such a frivolous mob? But
there again, | suppose that games
are as painless a way as any other
to test out newly learned pro-
gramming skills.

And that's it. The new and in-
experienced Dragon owner should
find it of use, both as a course in
programming and as a handy
reference — there is quite a useful
jargon guide at the back. But |
suspect the dedicated hobbyist will
quickly outgrow it.

Getting Started
with the Epson
HX-20

by Stan Corlett and John
Cain, Phoenix Publishing,
£5.95

The Epson HX-20 is a neat little
business machine that really
deserves a better cover on a book
devoted to it.

Well, this is another book about
Basic programming, slanted
towards Epson HX-20 Basic. This is
in spite of the fact that the HX-20
comes equipped with an operation
manual and a Basic reference
manual.

The idea seems to be that this
should complement these two
manuals and whet the appetite for
more advanced Basic program-
ming.

The HX-20 is marketed as a
business micro, with a typical user
being, presumably, the travelling
executive. Anyone facing the
prospect of a lengthy association
with the HX-20 will no doubt find
it useful to find out how to
program the thing, although a fair
amount of software is becoming
available. If this is the case, |
suppose you could do worse than
take a peek at this little book.

Instruction starts, logically
enough, with switching on. The
novice, having mastered that, is
then guided through the
fundamentals of programming and
Basic, including variables, branches
and loops, programming aids,
formats and displays, arrays, data
files and error messages.

The book will, in other words,
get you started. There are a few
programs to help you along, plenty
of diagrams, the usual sort of thing.
You won't learn everything about
Basic, and you won't have been
introduced to all the functions
available to HX-20 users, but then
the authors don't pretend you will.

GETTING
STARTED

WITH
THE

EPSON
HX:20-

JOHN CAN

Teach Yourself
Computer
Programming with
the Commodore 64

by L Carter and E Huzan,
£2.75

The beginner is promised, “‘A
practical grounding in Basic,” and
with a bit of patience and applica-
tion that's what you will get. But
this is a serious book and one of
the few teach-yourself manuals
that does not base itself on games
programs. Come to that, there are
no games programs whatsoever;
applications covered include colour
effects, animation and sprite
graphics, sound effects and Morse
trainer, cost calculations and
mortgage calculations, stock file
processing and simulation, process-
ing scientific and engineering data,
and mathematical calculations.

This should all appeal very much
to the small business user, the
mathematician and whoever pays
the household bills. But there is
also a great deal of valuable
reference material in the book
which makes it a good buy for any
Commeodore 64 user.

You get lots and lots of tables,
on any subject from machine code
instructions te coloured mosaic
patterns, a serial plotting routine
to a two-tone siren. Appendices
include a number of short
programs, ASCIl and CHR$ codes,
colour codes, screen display codes,
screen and colour memory maps,
sound registers and control
settings, music note values, and
more.

The text itself covers a huge
amount of ground — arithmetic
operations, program development,
POKE, PEEK and colour, arrays,
subroutines, sound, using
peripherals, and the like. This is a
welcome aid for the sometimes
neglected serious user.

Sixty Programs for
the Sinclair ZX

Spectrum

by Robert Erskine,
Humphrey Walwyn, Paul
Stanley and Michael Bews,
Pan Books, £4.95

This offering to the altar of the
Sinclair Spectrum comes from the
Pan/Personal Computer News
Computer Library, and, well, what |-
can | say? If you are a Spectrum
owner, you can’t really afford not
to acquire a book of 60 programs,
consisting of games, graphics and
utilities from four software
writers, all designed to exploit
your Spectrum’s potential.

Not that there is any lack of
books on the subject. But this
book does give you quite a lot for
your money. In fact, so keen are
the authors to cram everything in
that they have extended the line of
the listings to 45 characters (the
Spectrum, of course, goes to 32).
This will require extra care when
keying in. )

Games include Minelay, New-
market, Flying Bomb, Alien, Grand
Prix and, well, you get the picture.
Other programs include Critical
Path Analysis, Holiday Expenses,
Asset Stripper (an investment simula-
tion), a numbers conversion
program, anagram unscrambling
... I can't list them all. There are
plenty of opportunities to
experiment with your graphics
capabilities.

Don't be misled — by far the
majority of these programs are
games and puzzles of one sort or
another. It will take you some time
to get bored with this book, if only
because of the sheer length of time
it will take you to work through all
the listings.

All  programs are listed as
dumped to printer, so they should
work. What more can a Spectrum
owner ask?
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SEURAVIDED
GAME FREAKS

IF YOU WANT JOY. . . STICK TO US

t
t
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We can supply Joysticks for most
leading micros including Atari,
Commodore, BBC, Spectravideo, Oric
and Dragon

For further details
phone 01-203 6366/7
and ask for David Bishop or
Kevin Pickering

VUL[AIW _The UK’s leading
ececvRonics LTo  Joystick Distributor

95B Blackpole Trading Estate West
Worcester — Tel: (0905) 58351

For less than £60 you can start building your own Computer FLEX'BLE & EXPANDJ\BLE SYSTEM — 1K to 256K!
that truly suils your needs and, of course, eventually far more Just look at the options
supenor to any Computer available off-the-shelf 1 DISK CONTROLLER 7 MASS EPROM STORAGE BOARD
MICROTAN 65 comes in kit form, complete with manual, full 2 REAL TIME CLOCK B INDUSTRIAL CONTROLLER BOARD
:;151:uﬁtg:;r;s; bgasr:r:;t: iirgsgn?gls;zl 'ovrtn arv:fullrdbumr 3 EPROM PROG. CARD 9 40K RAM BOARD
ur ful Ul u W icrotan r
Magazine available on subscription o 4 SOUND BOARD 10 HIGH RES. GRAPHICS 256x256
5 SERIAL 1/0 BOARD 11 PRINTER FACE BOARD
— a 6 PARALLEL 1/0 BOARD 12 ASC11 KEYBOARD
e =
" \ Board with components

(built or kit tgrm) FULL RANGE OF SOFTWARE

Languages available: Machine Code, Microtan

Tel:01-520 7747

,’;' = Assembly. Basic. Forth Waorld Magazine
! and Pilot
'/ HOW TO ORDER:
| Enter details in the coupon below, enclosing
/ | your cheque made payable to: Microtanic Com-
/ puter Systems Ltd. Prices include VAT add £1.50
{ p&p Please allow 14 days for delivery
[_Posl to
MICROTANIC COMPUTER SYSTEMS LTD
i 16 UPLAND RD LONDON SE22 I
/ Tel No 01-693 1137
| BUILD ] Please rush me my starter kit |
AS FAST (Please tick)
OR SLOW |
AS YOU O kit form — 1 will build myself £59.95
LIKE! ] O Fully Built £69.95 |
| O Complete system wall chart I
1 3 I enclose my cheque/P.O. for £
Your Full | Name l
Binde - f instructions
TT—u/ manual | Company |
Address
MICROTANIC COMPUTER SYSTEMS LTD jiueesercr | |
SHOWROOM: 16 UPLAND RD MAIL ORDER 889 Lee Bridge Rd
DULWICH, LONDON SE22 235 FRIERN RD. DULWICH l I
' Nr Wh C Walith; tow E7
TEL 01-693-1137 LONDON SE22 e nE A oes TEahamalaw I

Tel (Day)
E Tel (Eve)

— — — — — — c—
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Revolutionize the way § ,

asnK;

Tashk] ;

The 8064 packs all the power you will ever need. Sleek and trim, yet fully expandable with eight slot

expansion unit.

The newly designed compact keyboard is a piece of art in itself. The OM8064 features ultrasensitive key

and single key programming commands, you will get much more including a powerful 64K dynamic RAM up to
14K of ROM, 24 line x 40 character text display with high resolution graphics a 6502 and Z80 microprocessor.

Dealer Enquiries welcome THE PRICE OF THE COMPLETE SYSTEM COMPRISING OF:

0M8064 MICROCOMPUTER WITH s STANDARD 80 COLUMN CARD
TASHKL COMPUTER SYSTEMS LTD s STANDARD 64K RAM s STANDARD FLOPPY DISK DRIVE

24 LOGAN ROAD, WEMBLEY, MIDDLESEX HA9 8PX % 8 SLOT EXPANSION UNIT & COVER CONTROLLER
TEL No.01-904 4467. TELEX No. 296708 s STANDARD 2K ROM FOR CP/M® % TWO 5Y4in SSSD SLIMLINE DISK
GP/M s & rogistersd rade mark of Diital Ressaresi inc s MAXIMUM 14K ROM FOR BASIC DRIVES & I/F CABLES EACH 163 KBYTES
: s STANDARD 6502 CPU AFG CARD # 12in GREEN MONITOR & CABLE
s STANDARD Z-80 CARD % JOYSTICK ADAPTOR CABLE

3 % STANDARD CENTRONIC I/F CARD & I/F # TV ADAPTOR
e & TAPEREDORDER OALES




Colour Genie is now one of the
most successful home computers
that you can buy.

Not just because of price.

But simply because more
families are realising that a
computer with less all-round
performance than the 32K Colour
Genie is a waste of moneyand not
so rewarding .

After all, you cannot tell what
will inferest you most until you've
tried everything computers can offer
you.

Some others ask you fo compare
the technical facts. Well, fo give
them all a surprise we've published
some of 32K Colour Genie’s most
important features.

But for the less technical, here
are a few other important questions
and answers.

WHY YOU CAN'T BUY A COLOUR
GENIE AT THE CORNER SHOP

You see, ALL computers are more
complex than they first appear.

So when you start computing, you
do need a bit of help. A Saturday shop
assistant is NOT the right person to
goto.

To ensure that you obtain the
answers to any doubts or questions you
may have about computers, a list of the
many Genie specialists appears below.
But if you have any problem what-
soever, get in touch with us at Lowe
Computers — we're here to help.

-

WHY OUR 32K CAN MEAN ALOT
MORE THAN EVEN THE MOST
RECENT COMPETITORS

It's easy fo quote big memory
numbers like 32K. In many other popular
computers of that size, if is not so easy fo
useitall.

Even some of the newest models let
you use little more than two thirds of the
user memory. The other third is snafched
away to drive the computer.
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- Design efficiency. 95% of RAM is ovailable
for user memory

- 16K ROM with Microsoft Colour BASIC
Extended

— Forth (optional)

— 256 predefined characters with 128 more

you can program yourself. A massive 256
can be displayed at any one time

—Repeat operates on all 63 keys

— 4 function keys giving 8 user
programmable statements

— Full editing and tracing facilities for
de-bugging

— Screen resolution of 320 x 200 with text and
graphics

- 0r 160 x 102 individually addressable
pixels in 4 colours

— Screen display, 25 rows of 40 characters
- 16 colours (8 full, plus 8 finfs)

- 80 commands plus more than 40 graphics,
arithmetic and special functions

- B octaves, independent on each of 3
separate sound channels with independent
volume, duration and envelope on each
channel

- Full synthesised sound effects via separate
TV. or Hi-Fi output ports

- Carfridge based software

- Prestel/Viewdata modem. Software cartridge
looded for fast system access

- Floppy disc system

- Superb digital joysticks, with numeric pads
ond two fire buttons.
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Colour Genie has the type of “drive”
facility that you would expect fo find on a
computer costing around £400. If uses
less than 5% of RAM -giving you as
much as 30K for more exciting games
and more useful applications

WHY GOOD PICTURES CAN BE
MORE COLOURFUL ON THE
COLOUR GENIE

Many other computers offer several
modes. These give high resolutions but
atacost

On some, high resolution uses
s0 much RAM that you get only
2 colours,and very little memory left to
play with

But Colour Genie has gof other ideas
to let you have the good quality picture
effect of high resolution (320 x 200 for
the technical). AND FULL COLOUR

THIS IS HOW IT WORKS.

Colour Genie lets you creafe as many as
128 different shapes that it fucks away
in its memory, in addition fo the 128
shapes it has permanently stored (you
can see 64 of them on the keys in the
photograph).

AVON BATH Microstyle (0225) 319705 BERKSHIRE NEWBURY Microstyle (0635) 42570 SUNNINGDALE Kenneth Word & Co (Computers) (0990) 25025 WINDSOR Windsor Costle Computers (075 35) 58118 BUCKINGHAMSHIRE NEWPORT PAGNELL
Proto Acoustics Lid (D908) 610625 AMERSHAM Amershom Compuler Centre Lid (024 03) 22307 CAMBRIDGESHIRE PETERBOROUGH Honds on Computers (0733) 312418 CHESHIRE MACCLESFIELD Hewart Electronics (0625) 22030 NORTHWICH
Finchmead (0606) 48462 CREWE Midshires Computer Centre (0270) 211086 CLEVELAND CLEVELAND Cleveland Smoll Business Computers. (0642) 602003 MIDDLESBROUGH Briers Computer Services (0642) 242017 CORNWALL FALMOUTH Fal-
Soft Computers (0326) 314863 ST AUSTELL AB. & C. Computers (0726) 64463 CUMBRIA KENDAL Radex-Visionscan (0539) 22559 DERBYSHIRE MATLOCK Lowe Computers (Head Office) (0629) 4057,/4995 DEVON ILFRACOMBE Bifs & Bytes
(0271) 626801 NEWTON ABBOT Ablac Business Systems (0626) 622967 Home Electronics (0626) 63784 PLYMOUTH West Devon Electronics (0822) 853434 DORSET BOURNEMOUTH Curhele Lid (0202) 525423 BLANDFORD Blandford Computers
(0258) 53737 POOLE Parkstone Elecronics (0202) 746555 DURAM DURHAM Comlec Systems Ltd (0385) 40008 PETERLEE General Northem Microcomputer (0783) 860314 ESSEX CHELMSFORD Infolab Lid (0245) 357111 COLCHESTER Emprise
Electronics Lid (0206) 865926 GLOUCESTERSHIRE CHELTENHAM Computer Shack (0242) 584343 GLOUCESTER Elfin Systems (0452) 411533 Milequip Lid (0452) 411010 HAMPSHIRE ALDERSHOT Connaught Computing (0252) 22618 FAREHAM
Fareham Computer Centre (0329) 239191 HERTFORDSHIRE BERKHAMSTEAD Chrisalid Systems & Software (044 27) 74569 OLD HATFIELD Computer Discount Centre (07072) 65551 STEVENAGE Q-Tek Systems Lid (0438) 65385 HUMBERSIDE HULL
Computer Centre (0482) 26297, Tomorrow's World (0482) 24887 KENT CHATHAM Medway Computers (0227) 826080 GILLINGHAM Business Systems (0634) 362652 SWANLEY Swanley Electronics (0322) 84851 LANCASHIRE BLACKPOOL Harden
Microsystems (0253) 27590 Leisuronics Compuler Stores (0263) 27091 Minicom Business Machines (0253) 294625 BURNLEY Sound Service (0282) 38481 DARWEN Personal Computer Senvices (0254) 776677 WITHINGTON Poma and Co. (061)
445 8918 LEICESTERSHIRE LEICESTER Arcode Computers (0533) 532991, Eley Electronics (0533) 861522, Leicester Micro Centre (0533) 551869 LUTTERWORTH Lutterworth Softwore (045 55) 4259 GREATER LONDON ANERLEY Premier Micro
Systems Ltd 01-659 7131 DARTMOUTH PARK Chromasonic Electronics 01-263 9493/5 EDMONTON Wason Microchip Lid 01-807 1757 KINGS CROSS Lowe Computers 01-837 6702 MARYLEBONE Computer of Wigmore St 01-486 0373 NEW MALDEN
Cinegraphic Ltd 01-647 5836 NORTHWOOD Screens (092) 742/0664 UPTON PARK Electiical Trading Co.01-552 4112 GREATER MANCHESTER FALLOWFIELD Mighty Micro (061) 224 8117 LEVENSHULME A B.C. Supplies (061) 431 9265 WEST MID-
LANDS COVENTRY J B.C. Micro Senvices (0203) 73813 CRADLEY HEATH AE. Chapman & Co, Lid (0384) 66497 ERDINGTON Consultont Electronics (021) 382 7247 HANDSWORTH Ward Electronics (021) 554 0708 STOURBRIDGE Ronix Computers Ltd
(03843) 77569 WALSALL Progress Computers (0922) 640553 WOLVERHAMPTON Hemington Computers (0902) 27200 NORFOLK NORWICH Anglio Computer Centre (0803) 29652 DEREHAM Bennetts (Derenam) Lid (0362) 2488/9 NORTHAMP-
TONSHIRE NORTHAMPTON Richard Reeves (0604) 33578 DAVENTRY Daventry Computer Cenfre (Microstyie) (032/72) 78058 WATFORD Photo Acoustics Ltd (0923) 40698 NOTTINGHAMSHIRE MANSFIELD Mansfield Computers and Electricol (0623)
31202 NOTTINGHAM East Midland Computer Services (0602) 267079, Midland Electronics (0602) 783938, Midland Microcompulers (0602) 298281 OXFORDSHIRE OXFORD Micro Business Systems (0865) 73145 THAME Pebbleglow Lid (084 421)
5365 WITNEY Magnus Microcomputers (0993) 6703 SHROPSHIRE NEWPORT Tarrant Electronics (0852) 814275 CHURCH STRETTON Safes (0694) 723395 STAFFORDSHIRE STOKE-ON-TRENT Midland Computer Service (0782) 815476 SUFFOLK



to create a full picture “brick- by- brick”,
for any game or application you invent.

And you can colour each shobe in
any of the 16 colours and tints, each
time you use it.

The pixel graphics mode allows line
plotting and generation of solid shapes

Check out our “PAINT" command,
for remarkable colour computing.

YOU WANT WORDS AS WELL!

Sure - Colour Genie won't limitf you
on that! Text and graphics are fully
mixable

WHY YOU CAN PLAY AMAZING
GAMES — AND AMAZING GRACE

Not only can you play -or make excit-
ing games. You can do it very noisily too!

Colour Genie gives you three inde-
pendently controlled seperate channels
(or ‘voices”) each with a full range of 8
octaves.

So you can compose pleasant
music —or drive everyone out of the
house!

IPSWICH Ipswich Computer Centre (0473) 214456 SURREY CROYDON Croydon Micros 01-689 4349 THORNTON HEATH Croydon Compuler Centre
01-689 1280 EAST & WEST SUSSEX WORTHING Worthing Computer Cenfre (0903) 210861 TYNE & WEAR GATESHEAD Computer Shop (D.P. Sup-
plies) (0632) 786068 Hees Associates (0632) 821924 WARWICKSHIRE RUGBY Business Equipment Rentals Lid (0788) 65756, 0.EM
Computer Systems (0788) 70522/3/4 WILTSHIRE WESTBURY Everyman Computers (0373) B64644 SWINDON B & D Computing
(0793) 762449 DEVIZES Devizes Computers (0380) 4683 NORTH YORKSHIRE SCARBOROUGH Derwen! Rudio (0723) 65996
SOUTH YORKSHIRE SHEFFIELD Superior Systems Lid (0742) 755005 ROTHERHAM Lake Electronics (0709) 543000 WEST YORK-
SHIRE BRADFORD Advance T.V. Services (0274) 585333 CASTLEFORD Eric Wiley (0977) 53066 HUDDERSFIELD Chris Town-
send Computers (0484) 516266, Huddersfield Computer Cenfre (0484) 20774 LEEDS AM. Pleiner Lid (0532) 688397
OSSETT Algray (0924) 278181 SCOTLAND EDINBURGH Andrew Whyte (031) 228 1111 Noman Robb Ltd (031)
229 5044 Scol-byle Computers Ltd (031) 343 1005 GLASGOW Esco Computing (Focilities) Lid (041) 221
0310, Futura (041) 643/0100, Lowe Computers (041) 945 2626 Victor Momris (041) 221 8958 ST AN-
DREWS Computer & Chips Ltd (0334) 76206 WICK Graham Begg Ltd (0955) 4777/8/9 WALES ABER-
GELE Thinking Computers (0745) 826020 BANGOR Tryfan Computers (0248) 52042 CARDIFF
South Wales Computers (0222) 490512 Steves Electronics Supply Co. Lid (0222) 41905
SWANSEA Mormiston Computer Cenfre (0792) 795817 NORTHERN IRELAND BELFAST Bril-
fain Laboratories Lid (0232) 228374 Business Electronic Equipment (0232) 246161
CHANNEL ISLANDS JERSEY G B . Telecommunications (0534) 77067

You can then use all 256 in any order

WHY COLOUR GENIE ISA
TOUCH HEAVIER
THAN MOST OTHERS

Some computers are
designed as a simple box,
with several untidy add-on
pieces. Not only do add-ons
add fo cost, but they can add to
more niggling faults as well

So Colour Genie contains all that's
necessary to make it work including the
power fransformer.

Itis also made of stronger materials
than many others, to cope with the most
boisterous of families

But just in case you find a 101b box
a bit awkward to carry fo the car, you'll
find it has got a built-in carrying handle!

Just another fouch of service with the
compliments of Lowe Computers. The
top name in home and hobbyist commu-
nication and computer systems.

Y Extensive and rapidly expanding software
library holding all the best games PLUS
education, mystery, adventure,
business and utility programs

LOWE

Special offer worth at COMPUTERS
least £40 Lowe Computers, Lowe Electronics Ltd.,
FREE suite of 7 programs. Chesterfield Road, Bentley Bridge,

Matlock, Derbyshire DE4 5LE.
Telephone (0629)
4995/4057

2 games, 3 utility programs and
2 music demonstrators.



VVRITING SOFTWARE

Many home micro users hope to strike it rich with
their programming efforts. But, as Neville Ash discovers,
it's no easy way to make a fortune.

Ever since a | 6-year-old hit the headlines

roll in? Do you deal with one of the top

when he said he was being paid £30,000 a | names in the software business — or a

year for writing games software, went
home by mini-cab but couldn’t even open a
bank account, things just haven't been the
same. Every single owner of a micro-
computer must have thought, “'If Eugene
Evans can do it, so can | . . ."

On the surface it's a logical thought.
When you play games it soon becomes
simple to reach a fairly high score. Then
you see the drawbacks of the game and say
to yourself, ‘| could write a far better
game, then | can make my fortune . . ."
Just make a few changes here and there,
change the name and you're on your way
to emulating the now-famous Eugene
Evans.

Is it really as simple as that? Where do
you start? Is it just a case of taking a small
ad in Which Micro? and letting the profits

lesser name who provides far higher royal-
ties! And after all this work, will you be
ripped off? Will someone else just copy
your program and make all the money?

One thing is certain, for all the people
around writing programs for micro-
computers, Eugene Evans is the tip of the
iceberg, an example of someone at the
top. As with all icebergs, most of the rest is
well below the surface. So hundreds if not
thousands of people are beavering away
and getting nowhere.

Many potential programmers fall at the
first hurdle because they don't understand
the rules of the game. And whatever any-
one tells you, it really is just a game. Out of
all the complaints in the press about harsh
treatment by software companies, most
can be included under one heading —

continued on page 84
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FREE SOFTWARE!

FREE HARDWARE!

Leopard Lord
Conquer monsters, mazes and
magical items, face Fordel the

Leopard Lord. Fight tooth and nail
your life.

for

£10 Spectrum 48K, Dra%gn 32,
Qric 48, Commodore 64.

TN

Cry Wolf!

Terror from the Deep
If a storm sinks your ship, could
you survive to rid the world of the
Terror from the Deep?
£10 Spectrum 48K, Draggn 32,
Oric 48, Commodore 64.

Ace in the Hole
Ace Brannigan, can you escape
the Humane Orbital Legislation
Enforcer and reach your shuttle
and freedom?

Oric 48, G

£10 Spectrum 48K, Dra%gn 32,

modore

Chuckman

Horror Atoll

What is the object on the rock in
the middle of the lagoon? Can you
destroy it?
£10 Spectrum 48K, Dragon 32,
Oric 48, Commodore 64.

Ziggarat of Dread Tobor Lost over Bermuda
You have become a werewolf. Fight the priests of Dreshing, A game of strategy and skill for Popular arcade based game with Will the Bermuda Triangle claim
Only Albanon the Seercanhelp - enter the Ziggarat of Dread and one or two. Fight the squadrons extras. Follow the quickest route you as its next victim? Will you
you in time. rescue your sister before she of robots through 6 levels. to defuse the time bombs. return alive?
£5 Spectrum 48K. mutates. £5 Spectrum 48K. £5 Spectrum 48K. £5 Spectrum 48K.
£5 Spectrum 48K.
Cassettes for the Cassettes for the
Spectrum-£5each VIC 20- Unexpanded
Fisherman Fred - £10each
ExT GAMES PACK 1
Penguin Fruitshoj
Sea-Battle Sea Wol
Cosmanoids Cube
gtll?ond Mine Peckman
Toolki GANES PACK?
Grid Bug Invaders
One-Arm Bandit* Othello
E{ggd_?_rs‘ Roboball
rTorn* -
bt GAMES PACK 3 [
N' Vaders* e '
Terroroids® Haald'on; &n - -
Never TrusiaBlond:  Wobble Board THE LIGHT PEN SOUND MODULES
Space Attack CREATE PICTURES, SKETCHES £10 BBC Sound Module fits neatly
Assembler*t GAMES PACK 4 AND GRAPHS OR 'PICK’ FROM inside your machine to let the
Disassembler*t Crazy Balloon ADB_ON - MENUS. COMPLETE WITH sound come through the more
aksgmenmony  Soth TGRS e
elevision. No solderin
e SRR e ELECTRONICS LTD PORT) AND SOFTWARE fequired.
: Units 2,384 £15 SPECTRUM Sound Module plugs
only £5. Shire Hill Industrial Estate, ﬁgg;&&é’-ﬁ%ﬁg's into the user port and enerategs
Saffron Walden, £30 SPECTRUM. BBC. ORIC its own sound through its own
EssexGB113AQ DRAGON, VIC 64, AND VIC 20. el




For every £1 of hardware you buy
you can choose £1 of software
ﬂbSOIU'ely fl'ee. (except Manta Printer)

OR

For every £1 of software you buy
you can choose £1 of hardware

absolutely free.

EITHER choose the games you want then tick your free
- hardware to the same value
OR choose the hardware you want and tick your free

Arcane Quest

Gan ou face the beastly one with
ing hutacrnssand a heart

I of purity?
£10 Spec!mm48l( Dragon 32,
" Oric48, Commodore

For the 48K Sinclair ZX Spectrum

3D Star Wars
You become Luke Clearthinker to
battle an entire rebel space fleet
on your own to save mankind?
£5 Spectrum 48K.

STANDARD KEYBOARD
FOR SPECTRUM

The keyboard comes complete

with high-impact black plastic

case and typewriter-style keys.
Full easy fittin g instructions.

The Roundsby Incident
You are a mercenary in the
Service of Rambol the Merchant.
What is Roundsby’s secret?

£10 Spectrum 48K, Dragon 32,

Oric 48, Commodore

i

For the 48K Sinclair ZX Spectrum

Security Shelter

You are a ‘Gatherer' selected by
your unique abilities to probe the
mystery of the ‘past timers’
building.
£5 Spectrum 48K.

+ £30 of software

software to the same value.
. SOFTWARE Qnty | Price | Total Machine
~Leopard Lord ] £10
Terror from the Deep £10 ]
Ace in the Hole £10 i
_ Horror Atoll _ £10 ]
Arcane Quest £10
Roundsby Incident | £0 ]
| CryWolt | 55 Spectrum48K
Ziggarat of Dread | £5 Spectrum 48K
" Tobor £5 Spectrum48K |
. Chuckman £5 Spectrum 48K
Lostover Bermuda £5 i Spectrum48K |
3-D Star Wars £5 Spectrum 48K |
Security Shelter £5 Spectrum 48K
Games Pack 1 £10 vIC 20 |
Games Pack 2 £10 vic20
Games Pack 3 £10 vic 20
Games Pack 4 £10 vic20 i
Fisherman Fred £5 Spectrum
ExT ) - £5 . Speclru_r'h”
| __Penguin B | 85 Spectrum |
_ Sea-Battle _ £5 Spectrum
Cosmanoids - £5 Spectrum
Dlamnnd Mine £5 ) Spectrum
= Goll - £5 Spectrum
| Toolkit B 05| Spectrum
~ GridBug ) £5 Spectrum
One-Arm Bandit £5 - Spectmm 4BK )
| Efenders ] 8% 7 _ Spectrum 48K E
~ EteorTorn | £5 Sile_gtiqnl 4‘8K'__7
| 'N'Vaders , | s ~ Spectrum48K
Terroroids - ) £5 | _S_pe_c_t_rgrﬂ&xi ii
| Goblin Crusher B - £5 Spectrum 48K |
_ NeverTrustaBlond £5 Spectrum 48K |
. Picnic Adventure £5 J BBC
| Assembler ) - £10 [ Spectrum48K |
_ Disassembler , ~E10 i Spectrum 48K 7{

Please indicate machine Total€

NOW CHOOSE HARDWARE TO THE SAME VALUE

7' HARDWAHE |' Qnty Price___' Total Machine
Kevhuard d L £30 B Spectrum

| ThelightPen | £30 i
_ Sound Module B0 BBC
Sound Module ] | £15 | _ Spectum |
Please indicate machine Totalf

NOW CHOOSE SOFTWARE TO THE SAME VALUE

~ Manta Printer ] [ s20 | | |

All prices include P&P and VAT UK only (Add £1 for Europe)

I enclose cheque to the valueof £ or credit my Access I Barclaycard O

[ P O Y 1 N W O S T T O N O B A I O Exp. Date
Name : — ~
Address e =
- _ Postcode -
Phore VA
Signature __ Send coupon to:

ADD-ON ELECTRONICS LTD

Units 2, 3 & 4, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ
This offer anplies to mail order onlv



O FRU

If you've ever played the board
game Frustration, then you'll know
all about this version for the
Commodore é4. If not, the basic
idea is to move four coloured
playing pieces around a square
board to ‘home'. The frustrating
part comes when an opponent’s
piece lands on top of one of yours:
your counter is removed from the
game. And you can bet that this
will happen when you're inches
away from home.

Each player — and there can be
petween two and four — can
choose to move any one of their
four counters which are currently
in play. You can't land in the same
square as another of your pieces,
but you can jump over them.

Lines 400 to 450 dimension the
arrays and set up the variables
which are going to be used, while
lines 460 to 530 set up the graphics
for the die rolls. The playing board
is printed by lines 1020 to 1270,
and remembered in four matrices
set up by lines 580 to 930.

Once everything has been
initialised, lines 1280 to 1550 allow
each of the player's to enter his or
her name. Pushing the space bar
rolls the die and starts the game —
the routines to do this are called in
lines 1660 and 1690. As the game
goes on, lines 1770 to 1860 put
the current player’s route into two
temporary matrices so that they
can be changed without altering
your past moves. ‘Checking where
a player's counter will land and
deciding what should be done
happens in lines 2640 to 2780.

Even though the game was
written for the Commodore 64, it
could be modified to run on any
computer with a memory mapped

screen.




COMMODORE 64

ISTRATION

FRUSTRATION WAS DESIGNED TO RUN ON THE COMMODORE 64 BUT IT COULD BE ALTERED
TO RUN OH ANY MEMORY MAFFED SCREEH COMPUTER. THE SOUND SUBROUTINES WOULD HAVE
TO BE MODIFIED OR OMITTED BUT ALL THE REST COULD BE CONVERTED. THE ORIGIONAL
YERSION RAN ON A COMMODORE

A DESCRIFTION OF THE PROGRAMME AND ALL THE VARIABLES FOLLOMWS: -
DL!E!.IIEE S8 SETS THE SCREEN FOREGRCUND & BACKGROUND COLOURS AND THE TEXT

LINES 188 TO 355 CONTAINM THE PLRYING INSTRUCTIONS.

LINES 406 TO 458 DIMENSION ALL OF THE VARIABLES, WHICH WILL BE DESCRIBED
AS THEY ARE ENCOUNTERED.

LINES 460 TO 530 SET D$(1-€> TO GRAFHICALLY DISPLAY THE & NUMBERS OF THE
DICE. WHILST D#& HOLDS THE FRINTING POSITION FOR THE DICE.

LINES 548 TO 57@ SETS MATRIX FL(4.4) TO ZERO: THIS MATRIX MILL HOLD THE
Eggﬁ?gﬂglECES CURRENT POSITIONS THROUGHOUT THE GAME (SCREEN MEMORY
Ye

LINES 588 TO 930 SETS UP THE C1(44> MATRIX FOR LIP TD 4 PLAYERS, IE Cl{44)
TO C4¢44). THE 44 HUMBERS STORED IN EACH ELEMENT OF THE MATRIX ARE THE SCREEN
MEMORY POSITIONS OF THE 4 ROUTES TAKEN BY EACH PLFI‘r‘ER TO GO ROUND THE EOARD
AND, INTO THE 4 HOME SQUARES.

LINES 948 TO 1618 STES UP THE P1(X) TO P4<X) MATRIKES WHICH HOLD THE
PLAYERS BRASE SQUARE LOCATIOM,

LINES 1@2@ TO 127@ STES UP THE PLAYING BOARD ON THE SCREEN. SEE REM
STATEMENTS AT THE END OF THE PROGRAMME LISTING FOR COLOUR CODE SYMBOLS.

LINES 1288 TO 1550 ACCEPTS THE NUMEBER OF PLAYERS AND THEIR NAMES. NAMES
ARE STORED IN P$(X) MATRIX. THE FIRST LETTER OF THE FLHVERS NHHES ARE THEN
DETERMINED AND STORED IM THE IP${X) MATRIX FOR USE THE FLAYING BOARD. THE
PLAYERS FULL NAMES ARE PRINTED IN THE HPFRDPRIHTE HREH ON THE BOHR’D AND THEIR
INITIALS ARE PRINTED IN THEIR BRSE SQUARES.

LINES 1588 TO 1628 CONTARIN THE SUBROUTINE TO CLEAR AN ARER OF SCREEN FOR
VRRIOUS MESSAGES DURING GAME PLAY.

LINE 1638 BEGINS THE GAME PLRY LOOP WHERE B IS THE NUMBER OF PLAYERS AND X
IS THE PLRYERS NUMBER.

LINE 1658 CALLS A SMALL SUBROUTINE TO POSITIOM RM ARROMW IN THE CENTRE OF
THE BORRD TO INDICARTE WHICH FLAYER IS CURRENTLY RCTIVE.

LINE 1655 EMPTIES THE KEYBOARD BUFFER IN PREPARATION FOR LINE 1668 WHICH
ROLLS THE DICE UPON DEFRESSION OF THE SPACE BRAR. IF THE SPACE BAR IS PRESSED
THEN LINE 1699 CALLS THE SUBROUTIME TO SPIN THE DICE AND DISPLAY THE RESULT.

LIMES 1718 TO 1738 CHECK TO SEE IF THE PLAYER HAS STARTED PLAY YET BY
LOOKING AT YARIABLE PPCX.L)>. WHERE ¥ IS THE PLR':'ER NUMBER AMD L IS THE PIECE
NUMBER. LINE 1735 CHECKS FOR R 6 BEING THROWN

LINES 1778 TO 18608 TRANSFER THE CURRENT PLAYERS ROUTE, C1¢L>, AND THE
PLAYERS BASE SOUARES, P1<(L), INTO TEMPORARY MATRIXES, R(L> AND P(L> TO ENRBLE
ANY MODIFICATION DURING GAME PLAY.

LINES 1878 TO 1866 CHANGE THE CURRENT PLAYERS INITIALS TO NUMBERS, 1 TO 4.
WHEREVER HIS FIECES ARE, ENRBLING HIM TO SELECT R PARTICULAR PIECE TD MOVE.

LINE 1582 CALLS THE SUBROUTINE TO CHECK IF THE PLAYER CANNOT MOVE ANY OF
HIS PIECES AND LINE 1524 TAKES THE APPROPRIATE ACTION IF FLAG F1 IS SET TO
717t F1 IS SET IN THE SUBROUTINE.

LINES 1918 TO 1932 DISPLAY MESSAGES ON THE SCREEN ACCORDING TO THE DICE
RHD RSKS FOR R PIECE SELECTION TD MOVE.

LINES 2000 TO 2830 CHECK FOR VARIOUS MESSAGES TO BE DISPLAYED.

LINES 20848 2317 MOVES THE SELECTED FIECE ROUMD THE BOARD. MATRIX FP(X.M»
HOLDS THE HHBER UF SQUHRES MBVED ROUNII THE BOARD FOR EACH INDIVIDUAL FIECE.
S 2080 TO 2178 CHECK THE SQUARI SELECTED PIECE WILL LHNII ON_AND
THKE HPPRDP‘RIF!TE RACTION DN THE RESULTS LINES 2196 TO 2248 MOVE THE PLAYERS
PIECE ROUND THE BORRD AND UPDATE THE PLAYERS PIECE POSITION IN PP(X.M> IN
LINE 2238. LINES 2299 TO 2389 CONVERTS THE PLAYERS PIECES NUMBERS BACK TO HIS
INITIAL LETTER PROVIDING A SIX WASH’T THROWN. LINES 2315 TO 2317 REPLACE THE
HOME SQUARES WITH REVERSE BLAMKS IN THE CRSE OF PIECES BEING MOVED ONTO THEM.

LINES 2340 TO 2420 CONTAIN THE SUBROUTINE THAT SPINS THE DICE.
LHI‘;'INES 2438 TO 2495 CONTAIN THE YARIOUS MESSAGES FOR DISPLAY DURING GRME

LINES 2510 TO 2%
COLOURS ARE PRINTED FOR THE RELEVENT PIECES,
MATRIX CL{4).

LINES 2648 TO 2788 CONTAIM THE SUBROUTINE TO DETERMINE WHOSE FLAYER AND
WHIC PIECE NUMBER IS ON THE SQUARE THAT HIS PIECE WILL LAND. LINES 2735 TO
2778 DEALS WITH THE “KNOCKING OFF‘ OF ANY OTHER FLAYERS PIECE AND RDJUSTS THE
MATRINES PPCK.K) & PLCK. K> ACCORDINGLY.

LINES 2730 TO 2850 CHECKS IF THE GAME HAS BEEM WON, LINES 2868 TO 2948
CDNTHIH THE END OF GRME ROUTINHE PRIMTING THE WINMER AND ASKING IF A REPLAY IS
REQUIRED.

LINES 2358 TO 3008 1S THE SUBROUTINE TO MOVE THE ARROW IN THE CENTRE OF
THE BOARD. INDICATING WHOSE MOVE IT IS HEXT.

LINES 4860 TO 4100 CONTAIM THE SUBROUTINE TO CHECK IF
WHEN APFROACING HOME.

THE REST OF THE PROGRAMME LISTING CONTAINS 7 SOUND ROUTIMES WHICH ARE
CALLED AT VARIOUS STAGES OF THE GAME.

LINES 5200 TO 8268 CONTAIN THE SUBROUTINE THAT CHECKS EVERY POSSIBLE MOVE
OF THE CURRENT PLAYERS PIECES TO DETERMINE WHETHER HE CAN MOVE OR NOT.

98 CONTAIN THE SUBROUTIMES TO ENSURE THAT THE CORRECT
THE COLOURS ARE STORED IN THE

A FLAYER CAN’T MOVE

2@ PRINT"":POKES3281,1:POKES3280. 1 :PRINTCHR$(142)

a5 £L=5529,
199 PR]NT":’] - S
118 PRINT" @#* FRUSTRATION #»m "
128 PRINT" s =
130 PRINT"MMTHE IDEA OF THIS GAME IS TO GET ALL

PRINT"MYOUR FOUR FIECES HOME BY MOVING THEM
PRINT"XROUND THE EOARD IM A CLOCKWISE DIRECTION
PRINT"MMEACH PLAYER WILL HEED TO THROW A SIX

i78 PRINT"NBEFORE HE CAHM GET A NEW PIECE ONMTO THE
PRINT"NBOARD. ANY AMMOUNT OF FIECES CRN BE“OM
FPRINT"NTHE BOARD AT ANY TIME.

FPRINT" XM PRESS ANY KEY TO CONTINUE.

GETS$: T=RNDCTI>: IFSF=""G0TO218

PRINT"TIIIHEN YOUR TURN COMES RDUHD YOUR PIECES
PRINT"MWILL ALL BE HUMBERED RHD YOU WILL BE
PRINT"WASKED WHICH PIECE YOU WANT TO MOYE. |
250 PRINT"MWOU MUST TYPE IN THE HUMBER FOLLOWED BY
PRINT"W’RETURN® AND YIUR FPIECE WILL MOVE.

273 PRINT"MMOL CANNCT LAND YOUR CWN MAN TN THE
PRINT"WSAME SQOUARE AS ANOTHER OF YOUR OWH MEM,
PRINT"MYOU ARE ALLCHED TO ‘KNOCK OFF‘ OPPONENTS
PRINT" M FPRESS ANY KEY TO CONTINUE"

CETSS: IFS$=""G0TO3{@

S0 PRINT"MOU WILL BE TOLD BY THE COMPUTER WHEM
A PRINT"¥R FARTICULAR MOVE IS HOT ALLOWED AND
PRINT"MALSO WHEN THE GAME HAS BEEN MWCH.

380 PRINT" MM KEY TD START.
350 CETS$: IFS$=""G0TO396

295 PRINTUNMMANG SN WHILE I SET THE EOARD.
400 DIMPP<4,4>

485 CLC1X=8:CL{2y=4:CLTx=5 00 (4)=14

FORL=1T04: FORH‘lT‘J4

PPLL.My=0:NEXTM, L

438 DIMPLC4,4),F1C4),P2(4),P3C(4),P474)
DIMC1(443,024445,03044),04¢44>

DIMD$ 42, A

D="

D§cBo=

D$(1o="

D${2>s"

DE(3

St DSM) nr Ll | XHENEN (meF woF XENEEN|—'"

D&(S --—wlllll’llll.l molF | :ENENEI| l.l | "INNRNI (ol woF | FERNNNI —"

DS(G""' ~—— NINERE] |meoeF | FENENEI |

FORA=1T04:REM A=PLAYER NUMBER

FORE=1T04:REM B=PIECE NUMBER

PLLA,B>=0:REM PL=CURRENT POS.

NEXTE.R

FORH=1T044

RERDC1 ¢4

NEXTH

DATAR1426, 1346, 1266, 11686.,1106,1168,1110,1112

DATA1114,1116.1118,1120,1122,1124,1126, 1286

DATA1286, 1366, 1446, 1526, 1606, 1686, 1766, 1846

DATA1926, 1924, 1922, 1928, 1918, 1916,1914, 1912

DATR1218, 1988, 1906, 1826, 1746, 1666, 1556, 1506

DATA1568, 1518, 1512, 1514 :REM HOME RUN PLAYER 1

FORX=1T044

RERDC2(X>

NEXTX

DATA1118,112@.1122,1124,1126, 1206, 1286, 1366

DATR1446, 1526, 1606, 1686, 1766, 1846, 1326, 1924

ﬂrmTﬁlQEE: 1920, 1918, 1916, 1914, 1912,1910, 1368

@ DATR1906, 1826, 1746, 1666, 1586, 1506, 1426, 1346

DATAR1266,1186,1106,1108,1110,1112,1114,1116

DATA1196., 1276, 1356, 1436 'REM HOME RUN PLAYER 2

FORX=1T044

RERDC3(X>

HEXTX

DATA1606, 1686, 1766, 1846, 1326, 1924, 1922, 1920

DATA1218, 1916, 1914, 1912, 1518, 1988, 1906, 1826

DATA1746. 1666, 15686, 1506, 1426, 1346, 1266, 1186

DATAL1@6,1188,1110,1112.1114,1116,1118,1128

DATA1122, 1124, 1126, 1206, 1286, 1366, 1446, 1526

DATA1524, 1522, 1520, 1518:REM HOME RUN PLAYER 3

FORX=1T044

RERDC4(K>

NEXTX

DATA1914, 1912, 1918, 1908, 1906, 1826, 1746, 1666
DATA1586, 15086, 1426, 1346, 1266, 1186, 1106, 1188
DATA1118,1112,1114,1116,1118,1120,1122,1124
DATAL126, 1206, 1266, 1366, 1446, 1526, 1606, 1686
@ DATALI7EE, 1846, 1926, 1924, 1922, 1920, 1918, 1916
DATA1836, 1756, 1676, 1596 :REM HOME RUN PLAYER 4
FORX=1T04 :READP1 (X> : NEXTX
DATA1428, 1350, 1272, 1194
FORX=1T04 :RERDP2(X) : NEXTK
DATA1198, 1280, 1362, 1444
FORX=1T04 :RERDP3(X) : NEXTX

1604, 1682, 1768, 1838
1660 FORX=1T04:RERDP4(X):NEXTX
igia DHTﬂiB?}t.l?SQ.IG?B;!SBB

1828 PRINT"S

1038 PRINT" - N ¢ —|“i

1040 PRINT" | —r—r—r—T—T—TT — | |dr 1%

1858 PRINT"!1 I 1 1 L E I 1 1 1 1 IIIQIFRUSTRATION I!I“

1860 PRINT" | J=——————p—p—i—i—i—| | |3 iy

1878 PRINT" |1 LB B !? e
1980 PRINT" | XM ="

189@ PRINT" 1| S R ERGM o« BRI

1168 PRINT" ! - L] i

1118 PRINT" || 127 SRI230 SRI3S S9SN 59 0 S o SEid W) |1 ’




CONTINUED

1816

185@
1860
1870
1aaar
1830

1380
1201
1962
1204

i FFIHT”ﬁ"

1120 PRINT" | ———0d Me—3a =m—+|"
1138 PRINT" 11 1233 =i IR R _JE ] L BTN
1148 PRINT" | 52
1168 PRINT" | H—————+———+—+ |"
1176 PRINT" 11 13 =R1X) !mn !Iali L J T8 BN
1180 PRINT" | i—4+——0 ™R ="
1199 PRINT" 1! 130 SR 0 |X] 9900 W& "ok =ik =) | |"
1208 PRINT" IO !Hﬂm! i
1210 PRINT" 11 130 # SR 5|7 |7 =i !Ilﬂii L JE eI
1228 PRINT" | H“4¥5—P+4—-H:INJ*!H
1230 PRINT" || 10 % SR =m0 =% =i o« =] ||"
1248 PRINT" | H——F——1+—4—T—r— I"
1250 PRINT" ! L L 0 b 0 8 bbbt
1268 PRINT”I' e
Z78 PRINT"® 1
1286 PRINT " inIaIaIelale]"

22@ PRINTTABCZS); "HOM MANY"

328 PRINTTABCZE), "FLAYERS"
1310 CETE$: IFB$=""00T01310
1320 B=YAL(E$)
1338 IFE{ZORB>4GOTO1310
1E?ﬂ PS'H“ neIPE(Au=""

PP'NTT&B\LJ'-”LNHNE" a

9 "MTHENPRINT"TTI : 50TO1330

E >560TC1826
1395 IPSCA)=I LEFT! F$CAY. 10
1400 IFC(A=ASC{IF$CAD X +E64
1413 HERTA
1428 FORA=1TOE
1429 OMAGOTO1440, 1456, 1460, 1470

PRINT " sIenalali T (el en N ORI CHR S (L2205 ) PECAD ;"B GOTO1458

1458 PRINT" SNAD S CHREC1S62; PECAY; " GOTO1450

1460 PRINT "SRR B PRI CHRECOD)  PECRD GOTO1430
1470 PRINT": FCHREC1S4 T PECR)

1488 NEHTA

1485 PRINTCHREC 143>

1499 FORR=1TCE

1S@3 ONAGOT

151@ POKEL FOKEL 124, IPCAY GOTO1559
1528 FOKEL1D ‘POKE1444, IF¢A>  G0T01558
1539 POKEL f A ', IPCR) POKE1£84, IFCAY  G0TO1559
1546 POKE1SSS, IPCAY FDIEir 9, IFCAY :POKEL7S2, IPCAY -POKE1334. IFCAD

1556 NEXTA

I'[iHIJEl ]

5 FUF’F 1TOLE
a8 PRINTTABLD
B MEHTH
RETURN
FORZ=1TOE
PR IHT“:-‘!!BII'I!IH&!'

; TRE

HyiteS MOVE. "

 "PRESS SRCE. "

GETS$: IFS$=""00T01652
" uTHEhcr’cHBJA4ﬁ

‘ {&7% PRINTDS; DS(O)
|

2498

2435 R

2508

=GTHENGOSUBSD0D 2510
HENGOSUBZ430: PRINT * cinlaNalsIalslalel" ; TAE (26 CF  GOSUBSSEE0 : GOSUB2426: 2521

HEXT - 2538

1750 IFT=600T0177a 2540
1760 GOTO1630 2558
1770 ONXGOTO178E, 1798, 1500, 1816 2568
17868 FORL=1TO44 :R(LY=C1<L)NEXT:GOTO1320 2565

70

FRUSTRATION

FORL=

HRGOTO1E
FORL=1T04 P
FORL=1T04 :F(L
FORL=1T04:
FORL=1T04
FORL=1T04
IFPL 43, Ly=0THENPL (K, Ly=F(L)
,L+48

‘POKER{L>.L+43:GOTO1288

POKEPL (X, LD
HNEXTL
IFT=AG0TO1218
COSUBS206
IFF1=1THENGOSUEBZ430:F

PRINT " sTInianialelnlalel" ; TAEC2S0CE: GOS

g PE O

REM A";T

T "'ET"

ORMS4THENGOSUES
+S2THENG

42 ETHEHGOSURZ 496 PR INT " SInaelanl  TAE (26 ) ; OF - G0SURES0a -

P T2 44THENGOSUEZ466  PRINT " sinalseleae " TRE UEESO0:

aza GOTOZ040

GOSUEZ450  G0TO1918
FEM .1CIUE FIECE

LK M EANDFPF 3,
SEANDT=6G0TO

THENGOTOZ2138
i)

‘USSUP.EEI FG‘TH iod
=1 :G0TOZ2E0

8 W=FEEK ’R F+T‘-

IFH=IP{{20RN=IFC220RW=IF (3 0RK=TF(
IFFEEK '\JRLF +T2 22 48ANDPEEKCR{F+T2
GOTOZ158
;F{INT“WFIIM“ i TAB(Z2&2 : CF: GOSUFES00: GOSUBZ450: GOTO1218
=6
G=F
FORS=F+1TOT+F : D=D+1 : ACD)=PEEK(R(S ) » 'PLCH, M)=R(S5) : POKEFL (X, M),
M+4 27 GOSUETS8E8
POKER(S-1),32:F=F+1:G0SUB2T00
PR, Mr=F T NEKTS
GOSUBzcea
D=@

THENGOSUE2649 : GOTOZ12@
THENGOSUE2440 : GOSUES000 : G0T02150

EEM

GOSUEB1588

IFT=6G0TO1648

FORL=1T04

POKEPLCH.L>, IPCA
POKESSZ96+(PLIK, L2-1024), CLCRD
HENT

COSUB2300

S FORA1=41T044

IFPEEK¢RCAL »)=32THENFOKER(R1 >, 160 POKESS296+(R(A12-1824), CL{KD
7 NEXTA1

HEXTH

GOTO1630

PRINTDS; D§<@)

T=INT(RNDCI0#¥6 +1

FORU=1TOINT(RHDCTI #1@>

FORV=1TOS

FPINTD$ DELV2

NEXT

NEXTL
PRINTDS$; D$<T>
IFT=6THENGOSUBE00a

G0T02495
:G0T02495

C#="® OCCUPIED
C#="N0OT 0QUT YETE":GOTO2425
C4#="gHOME IS FULL ®":G0T02425
CH="q GAME IS WON = GOTO2495

2495 T+="& CAN’T MOVE ®":GOTO2995

FUR‘! ITDIBBB MEXTY
FDRI‘IDI}I._TCIQSB NEXT :RETURN

N{Y¥)=PEEK{R(M+Y¥>>

NEXT'Y

RETURN

FORY=1TOT

POKER{M+Y) , H(Y >
POKECL+(RCM+Y=1824>,CL(L)

'|1
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257a D=a

2580 NEXTY

2550 RETURN

2600 E=8:FORS=G+1TOT+G-1:E=E+1:POKER(SY, RLE)
2618 NEHUTS

2620 E=0

2638 RETURN

2648 H=9

2658 H=H+1

2668 IFW=IP{H»G0T0268A

2678 GOTO265@:REM H=PLAYER HUMBER
2688 REM FIND FIECE MUMBER

2698 0=1

2708 IFPL(H, 0)=R(F+TO60T02728
2718 0=0+1:G0TO2700

2720 POKEPL(H.0,32

2725 GOSUBSenn

2735 ONHGOTO2748, 2756, 2760, 2770

2748 POKEP1(0)>, IPC1> POKECL+(F1¢0)-18243,CL¢ 1) PPi1, 0)=a:PLC1,03=8:

GOTO2786

2758 FﬁKEPQfO\ IP2) :POKECL+(P2(02-1824>,CLL2) (PPC2, 00=0:PL(Z, 05=0"
GOTOZ728
2768 POKEP3(D), IP(3) i POKECL+(P3(0)-1824),CL(3) (PF{S, 0)=6: FPLC3, 00=0:

GOTD27851

5]
2770 POKEP4{0), IP{4) ' POKECL+(P4{0>-1824), CLC(4):PP(4,00=0:PL{4.N>=A
Svwe pEToER

REM HAS GAME BEEM WOM
V=0

FORT=1T04
V=Y EPP O T

WTT

HE»

IFV—I”GTHENGDSJBBBBB GOSUB2479: GOTOZE66
RETURN

REM GAME OVER
GOSUB158@ : GOSUBSa60
PRINT " SnslaleIe0 ; TAE
PRINT " sininealaIalaTale)" ;

SUBSS00
i CF : GOSUBE6GE
P “BY ";PEC) COSUBSS00

PRIMT" PLAY AGAIN":GOSUBSHGE
PEINT" SHn] P"OOR NY; : INPUTLS
IFWg=""THENRUN

IFUHE="HN"THENFRINT" 7" (END

GOTO2328

FOKESS7E2, 0 ONXGOTOZ960, 2978, 2980, 2990
FOKE1516,72 ’QTQ’
: FOKE1S16. 8
2338 POKE1S16.1
2390 POKE1S16,76

Cor=0 T HEHFETURM
1.0 3+TC=44THENRETURH

4@48
4850

4666 B0
4878
4056
4930
4168

e
4223
<

263 CF:GOSUESS0a

ES4272,
& FORDL=17026
POKES4:
FOKES4 ,
o POKES4236,8
RETURN
REM GET A 51X
POKES4296, 15
POKE5427?.15
POKES4276, 3
FORCR= TDI'BSTEFJ
18

SOUND

76,0 POKES4277,8: POKES4272, & POKES4273, 0
6.8

RETURH

POKES423¢, 15
POKES4277,15

POKES4276. J?
POKES4272, 3

POKES: 4_rJ4_
FORDL=1TOSG8 : MEXT
POKES4276, 6 POKES4277, 8
% FOKES42732,8:POKES4272,0
POKES4296, 6

RETURH

FEM CAM MOYE - SOUMD
POKES4277,15
POKES4Z7%, 33

V848 FOREC=1TO18

7845 POKES4296, 15

7858 POKES4272, 142

7068 POKES4273.68

7978 FORDL=1TC26:NEXTIL
7875 POKES42%96.8

7876 NEXTEC

7088 POKES4Z76,0:POKES4277,0
7885 POKES4Z73,1:POKES4272, 8
7098 POKES4296,@

7188 RETURN

7508 POKES4296,15

7528 POKES4277,15
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7930 POKES4276,33

7548 POKES4272, 43

7358 POKES4273,

7560 FORDL=1Ti _5 NEVTDL

7978 POKES4276,0: POKES4Z77, 0
7575 POKES4273,8:POKES4272. 0
POKES4236,8: RETURM

REM WIN SOUND

8 FORWS=1TO2

POKES4277, 15
POKES4276. 33
FORSU=1T01S8STERP?
POKES4296, 15
POKES4272, 18
POKES4273, 5U

NEXTSU
FORSD=15@TO1STEP-3
POKES4236, 15
POKES4272,18
POKES4273, 5D

3 NEXTSD:NEXTHS
POKES4296, 0
POKES4277,8:POKES4276, 0
RETURN

REM TEST FOR ‘CANT MOVE‘
F1=@:FORCHM=1TO4

F=PP (. CM)

IFPP O, CMI+T>44G0TNS240
W=PEEK{R(F+T»)

IFW> 1 28ANDME L SSTHENRE TURH
IFTCO6AMDPP (3, CHO=0G0T082 42
8238 IFW=320RH=260RN=160THENRE TURN
8240 HEXTCH

8250 GOSUBSSH0: SOSUBSSHR

8260 Fl=1:RETURN

18008 REM "a" BLACK
16816
i8ez0 R

18630 R
16846
10858
18866

ST, T BT e

(R T F s
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TAPE COPIERS

Adam Denning explores the murky
waters of copying ‘protected’ tapes.

If home computing was originally a
cotrage industry, the Sinclair
Spectrum and other successful
computers have certainly altered
this situation, and now big business
is very much in control. This has

lead many observers to draw
certain comparisons with the
record industry. as there are

parallels between the two
The keyword here is vice. This
does not mean rhat the average

Spectrum owner will be found on a.

street corner selling his wares, but
it does bring to mind the fact that
there are more software cassettes
in circulation than have been sold.

A similar situation in the music
industry has caused many records
to carry a true symbol of paranoia,
the ‘Home taping is killing music’
message with accompanying mortif
of skull and crossbones on a
cassette. To date, the generally
more urbane computer software
scene has not plumbed these
depths, but a huge proportion of
the companies involved have begun
to show signs of worry.

Back-up copies

Despite copyright notices on
every cassette warning of con-
sequences should the purchaser
choose to duplicate it, it seems a
fairly natural course of events for
the purchaser to want to protect
his investment, and this means
backing up the cassette

If a copyright owner's hand were
forced, he would probably agree
that there’s no harm in the
purchaser doing just this

However, it's clear that if you
can easily produce a back-up copy
of a cassette, then there is nothing
to stop the more unscrupulous
from repeatedly copying and selling

someone else’s software. This is,
of course, illegal

Most companies take more
practical steps than mere copyright
notices to protect their software,
which means that anyone who
wants to take a security copy will
have to acquire a certain amount
of knowledge to overcome these
barriers

These protection methods tend
to fall into four categories, but
before describing these. it is
worthwhile considering the way
software used to be copied before
these methods came into use.

Although this article is specific to
the ZX Spectrum, the general
techniques apply to most other
machines.

Before it was widely realised that
software was such big bucks, the
normal method of saving sofware
onto cassette involved saving a
short auto-running Basic program
which automatically loaded the
game's machine code. This Basic
program generally followed these
lines:
| BORDER 0: PAPER 0: INK 0O:
CLEAR 24575: LOAD **'* CODE:
RANDOMIZE USR 24576

The addresses and colours
specified are, of course, entirely:
arbitrary, and are totally program-
specific

This program would then be
saved with a
SAVE “‘name’’ LINE |
statement, and the machine code
block would be saved immediately
after this

People soon discovered how to
‘break’ into these sort of programs
— either to MERGE the Basic
program, or more simply, stop the
tape immediately after the Basic
part has been loaded. From this

Header

headcode
tape...

: Header

The easy solution to backing up your programs

stage, it was easy to LOAD the
code section, bypass the
RANDOMIZE USR statement, and
produce a back-up (or illegal pirate)
copy. by re-saving the Basic loader
and following this on the second
cassette with the machine code.

The problem here is that only an
estimate of the length of the
machine code section can be made,
and this estimate has to be on the
positive side. So, if the program
was originally intended to fit into a
| 6K Spectrum, you would save the
block of code from the CLEAR
address + | to 32767, the top of
physical RAM on a 16K machine.
Unfortunately, if the program
could only fit into a 48K machine,
saving the code from the CLEAR
address + | to 65535 (the top of
RAM on a 4BK machine) was in
general rather inefficient, as most
programs intended for 48K
machines are a lot shorter than
this.

Straight away, then, a method
was needed for working out the
length of a block of code as
originally saved, and this fostered a
whole generation of tape header
readers. It is only necessary to
decode the header, as this very
short section contains all the
information needed. In fact, the
header on the Spectrum system is
|7 bytes long, and these |7 bytes
are arranged thus:

Byte |: file type; 0 = program, |
= number array, 2 = character
array, 3 = code.

Bytes 2 to |1: filename (if the
name is less than 10 characters

long. the remaining bytes are filled |

with 32,
‘space’)
Bytes 12 and 13: length, if file
type 0 (Basic program), then this
length is the length of the program
plus any variables saved with it.
Bytes 14 and 15 the start
address from which the code was
originally saved, except in the case
of a Basic program, when these
bytes represent the start line
number for any program saved
under the LINE statement. If no

the ASCIl code for

auto line was specified when the
program was saved then these two
bytes are given values that corres-
pond to impossible line number (0
or greater than 9999).

Bytes 16 and 17: in the case of a
Basic program, these two bytes
represent the length of the
program only, ie without its saved
variables.

Reader program

So from this information it is
very easy to write a very short
program to read tape header
details. On the Spectrum system,
the ROM routines that load data
from tape require that the IX index
register contains the address at
which the data is to be loaded, and
the DE register pair contains the
number of bytes to be loaded.

So to use as little memory as
possible, it seems most convenient
to place the short machine code
section of the tape header reader
program in the printer buffer,
which is 256 bytes long, and starts
at 23296.

ORG 23296: This tells the
assembler to place the code, and
set all addresses for this address.
(See below if you have no
assembler)

LD A2
CALL 1601
LD IX.5BEE
PUSH IX

LD DE,001 |
XOR A

SCF

CALL 0556
POP IX

JR NC,HEADER
LD A,(IX+0)
LD DE.09C0O
CALL,0COA
PUSH IX
POP DE

LD, B,OA
INC DE

LD A,(DE)
RST 10
DJNZ PRNTNM
RET

(If you do not have an assembler,
either use a standard Hex loader to

HEADER:

PRNTNM:

72
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enter the bytes into memory
starting at location 23296, or use
Appendix A in the Spectrum
manual to convert the Hex codes
into decimal, and manually POKE
each one into its requisite location.
In Hex, this program is:
3E02CDOI 16 DD 21 EE 5B DD
ES 11 1100 AF 37 CD 56 05 DD
EI 30F2DD7E00 |1 CO09CD
OA OCDDESDI 06 0A 13 1A
D7 10 FB C9)

Accompany this with the Basic
programs below, and save the
program and the code together on
a cassette with the line:

SAVE ‘'‘Header'' LINE |: SAVE

“headcode'’ CODE 23296,45

| DEF FN P(X) = PEEK X + 256

*PEEK(X + 1): LOAD""'CODE

10 PRINT "*Start tape..."":
RANDOMIZE USR 23296

20 PRINT : LET A = PEEK 23534

30 PRINT “‘Length: *'; FN
P(23545)

40 PRINT “‘Startline/Address:
“.FN P(23547)

S0 IF A = 0 THEN PRINT
“Program only length:™;
FN P(23549)

60 POKE 23692,5: GO TO 10

Describing the machine code
section first, the routine at address
1601 opens the channel specified
by the contents of the A register.
Therefore, ‘LD A,2 ; CALL 160"
opens channel 2, which is the tele-
vision screen. This means that any-
thing printed out using the RST 10
instruction (which prints to the
channel currently open the
character specified by the contents
of the A register) is printed on the
screen.

Following this, the IX index
register pair is loaded with the
address at which we want to load
the header, SBEE. This address is
comfortably within the printer
buffer, but above the main code,
so there will be no conflict. At the
address labelled HEADER, the
contents of IX are pushed onto the
stack, so that the value stored can
be restored easily. The DE register
pair is then loaded with the number
of bytes to be loaded, 17 or ||

Hex, and the A register is cleared
with the XOR A instruction. The
ROM routine which actually loads
the bytes requires that the. carry
flag be set when LOADing, and
reset when VERIFYing, so the SCF
instruction sets the carry flag as we
are loading bytes.

The routine itself, at Hex
address 0556, is then called, and
this returns with the carry flag set
if the bytes have been found and
loaded. Therefore, if on return
from the routine, the carry flag is
reset, the program loops back to
the label HEADER and continues
to look for the header. At the
same time, the X register pair is
popped off the stack in order to
keep the machine stack balanced —
a common cause of crashing!

Handy utility

Having successfully loaded the
header, the A register is then
loaded with the first byte, the file
type byte, and DE is loaded with
09C0, the base address of the tape
message table in ROM. By then
calling the ROM routine at 0COA,
the message 'Program: ', ‘Bytes: ',
etc is printed. Following this, the
address contained in the IX register
is transferred via the stack to DE,
and the PRNTNM loop prints the
10 characters that constitute the
name. A return is then made to
Basic, and the short program takes
over.

The defined function, FN (PX), is
a very useful one that returns the
contents of the two addresses X
and X+ 1| in such a way that the
result forms a |6-bit address in the
standard Z80 manner.

Using this function, the length of
the program, its start address or
line number and its length without
its variables are then displayed on
the screen, the SCRL-CT system
variable is POKEd with 5 to ensure
continuity, and the program jumps
back to line 10 to repeat the
process and read as many headers
as you require. -

This is a very useful utility and
should be kept for later use.

That used to be the normal
method of saving programs onto
cassette. However, as so many
people quickly discovered the
technique of breaking into
cassettes thus saved, the
multifarious software companies
came up with moregdevious means
of protection.

One method, quite commonly
called the ‘Quicksilva’ method, as
that company used it more than
most, saves the program in an
altogether different manner.
Instead of having a Basic loader to
reclaim the machine code sections
from tape, a short Basic program
consisting of something along the
lines below was written:
| RANDOMIZE USR 24576
2 SAVE "GREATGAME" CODE

23500, Length:GOTO |

The ‘Length’ in this example is a

lot longer than normal, as it
includes not only the Basic program
and the machine code, but it also
saves all the system variables. By
issuing a RUN 2 command, the
entire program would be saved in
such a way that when it is loaded
again (WITH ‘LOAD **** CODE"),
it automatically jumps to LINE I,
and therefore auto-starts the
game.

This is quite a useful technique,
as pressing ‘BREAK' at any time
during the loading process simply
causes the system to crash,
especially as some companies also
poke the ERR__SP system variable
with some value that causes the
system to crash on any error.
Nasty!

So. how can you take back-up
copies of programs saved by this
method? Well, there are two or
three techniques one can try.
Firstly, if you suspect that the
program is entirely Basic (which
despite its 'LOAD " CODE’
status, is quite possible), then try
pressing BREAK once the program

is running. If this causes the
program to crash, then try
lowering  RAMTOP to about

24999, and loading the code above
here with a LOAD “"" CODE
25000 statement.

From here, you could use a high-
quality disassembler/monitor to
move the code-only section back
to its normal location (or even dis-
assemble it!). Likewise, you could
create a back-up copy by reading
the header to find the length, and
then saving the code back to the
cassette again.

The third and fourth techniques
for protecting tapes are quite
simple to overcome, and their
methods of operation are so similar
that they will both be discussed
together.

As already mentioned, POKE-
ING the ERR—SP system variable
causes the system to crash on an
error, and pressing the BREAK key
is considered to be an error.
Therefore, some companies,
notably Melbourne House, do just
this in the Basic loader program. As
already discussed, this is easy to
overcome. Simply MERGE the
Basic program and change the
relevant lines.

The Imagine method
The other method, used by

'| companies such as Imagine and Bug

Byte, actually contains a few
instructions within the machine
code program that test the
contents of certain specific system
variables, and if the contents are
not what they should be, the
program jumps to location 0, in
other words, a total system restart
is effected. To get around this, the
easiest method is to use the tape
header reader to load and then
save all the blocks of code, as one
of these normally contains the
relevant system variable values.

Finally, and most effective of all,
the ‘headerless’ technique. Here, a
Basic program is loaded that not
only contains a RANDOMIZE USR
instruction, but also contains a
machine code routine to load the
machine code in such a way that
there is no header saved with it.
Here, it is essential to have a tool
like MONS to disassemble the
code and find the values of IX and
DE, as this will then tell you the
length of the code and where it
was saved from.

Programs that use this technique
are Imagine’s Jumping Jack and
Crystal's Halls Of The Things. This is
definitely. the most difficult method
to overcome.

Of course, many computer users
don’t have the time to do all this.
work, and this is where the various
proprietary tape breakers come in.
Which Micro? reviewed four
different products:

Tape Copier from LERM, |6

Stonepit Drive, Cottingham,
Market Harborough, Leics.

Replicate (48K only) from | R
Ball, 7 Moorefield Road, Wood-
bridge, Suffolk.

KopyKat from Medsoft, 61
Ardeen Road, Intake, Doncaster,
Yorkshire.

Tape Breaker from Spectrasoft,
Capital House, Market Place,
London W3,

All of them work satisfactorily,
and all contain copyright notices
saying that this program must not
be used to infringe copyright. All of
them also rather strangely claim to
be better than any similar products
on the market, but extensive tests
show that they all do exactly what
they are supposed to do —
properly and efficiently. The only
unusual one of the four is Replicate,
which actually occupies user
memory, and therefore in theory
cannot copy quite as much as the
others. However, as very few
games occupy all of a 48K
Spectrum’s memory, this is not
really important.

As a final word, then, it seems
that breaking into Spectrum tapes
for purely legal means is in most
cases extremely easy, and one can
always resort to a proprietary
cassette breaker as above if
required. However, it does not
really seem worth the effort, as
the simplest. process of all again
takes us back into the realms of the
record industry. Simply use a
double cassette recorder or two
cassette recorders! B
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SPEED UP ANY BASIC PROGRAM
WITH OUR COMPILERS

Up to 40 times speed increase, reduced program size.

BASIC COMPILERS

Petspeed Compiler for 4000/8000 series
Integer Basic Compiler for 3000/4000/8000 series £75.00

CROSS-COMPILERS FOR BASIC

Portspeed: Compiles sounce on 8000 series to run

___ £125.00

on CBM 64
X-64: Integer compiler compiling on 8000 series
giving machine code executable on CBM 64

B-Port: Compiles source on 8000 series to run on
700/B-128 series
X-700: Integer compiler compiling on 8000 series
giving machine code executable on 700/B-128

£125.00

£450.00

£450.00
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GIVE YOUR VIC OR 64-FULL IEEE

AND RS232

Not a cartridge. Compatible with any software.

Interpod: Free-standing interface giving IEEE488
and RS232C capabilities to CBM64/VIC20

SPECIAL OFFER

Order 5 or more Interpod and get a free Portspeed!

All prices are exclusive of VAT. There is also a small charge for
post and packing. Dealer discounts are available on all products
except the 700 cross-compilers.

Comnpilers are supplied ex-stock; Interpod supplied 7-days
ex-stock.

COMMODORE SOFTWARE

Native compilers for the CBM 64 and the 700/B-128 are
available only from Commodore.

£99.95

Oxford Computer Systems (Software) Ltd.

Hensington Road, Woodstock. Oxford OX7 1JR, England
Telephone (0993) 812700 Telex 83147 Ref. OCSL
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DEATHOF TH

Cassette-based software has long been the cheapest source of programs for home micros, but

t's funny isn't it, but you do seem to

get used to all this technological stuff,

given time. lt may seem a little be-

wildering at first, even a little scary

maybe, but once you have found out
what it’s all about and how best to use it,
technology can be quite fun.

An example of this process at work,
historically speaking, has been the
telephone. Imagine for one second the
feeling of wonder and, perhaps, horror
when those first users were told that a
funny looking machine that was nailed to
the wall would let them speak to another
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person in another town; or even another
country. What demonic trick was this?

Now, we use the telephone so naturally
that many of us no longer actually think
about it as a ‘machine’ or ‘technology’.
You were talking to your brother? So he
lives in California, so what?

That same attitude can be seen again
with the television set, radio, and more
recently, the personal computer. Once
the scepticism has been overcome that
such a thing is possible, any technological
gizmo stands an equally good chance of
being generally accepted.

The real trick becomes one of actually
knowing and understanding what to do
with a technological gizmo — what it can
do, and what you can do with it, which are
not necessarily the same thing. The
gizmos already mentioned have passed this
initial obstacle to acceptance. A new one
(and one that makes considerable use of
those already mentioned) is about to
shape up for the same test, and we are
now going to have a go at guessing
whether it will succeed or fail.

The gizmo? Well. the gizmo is cable, or
to be more specific we are talking about

WHICH MICRO? JANUARY 1984

w
w
0
<
2
w
=
[b]
Q
(-4
>
@
I
@
4
o
[V]
o
bt
[e]
e
x




ECASSETTE?

1984

offers some interesting alternatives in the shape of Prestel, teletext and possibly cable

S—

cable and the personal computer.

‘Cable’ for the three people left in the
country who haven't seen all the hype
about it on television and in the papers,
refers to cable television, a method of
providing a TV signal direct to a user's box
without all that blast-it-through-the-
airways nonsense. The cable is laid, quite
literally, down the street to connect
houses to central sources of audio/visual
material. There will also be extensive high
capacity links between towns and cities so
that the big companies which supply the
programs and/or services can squirt their
programmes around the country. There
are people who suggest that the building
of these links .is the real reason why
the Government is so keen on promoting
cable TV.

A much wider choice

One reason why they should think this
hinges on the question of whether the
technology has a marketplace at all. We
should first address this particular problem
before considering whart can be done with
cable in the home computing area.

The objective of the cable operators,
stated simply, is to provide an
environment where the consumer, i.e.
you with your TV switched on, is no
longer restricted to having just four
television stations watching only what the
programme controllers say he can watch,
at a time they feel is convenient. As most
people know, as each station struggles to
wrest the accolade of top attraction with
the viewers, It has become the viewers
who suffer. You know the type of thing
— a whole week of dreadful television and
then the four programmes you really
want to see all on at the same time.

Cable TV would be able to offer a much
wider choice, 40 stations or more, thus
giving the consumer a much better deal.
There is also the prospect of having
interactive TV, where the subscriber can
press buttons on a handset to respond to
what is on the box. This can be used in
cases like voting for the type of ending a
programme should have (with the
majority getting their way) or more
importantly from the industry’s point of
view, responding to advertisements.

Such a system costs money to set up
however, and there are grave doubts as
to whether the consumer will be willing to
pay for it. The main problems of TV
choice have already been overcome with
the video cassette recorder, where the
user can select what is seen, and when.
The range of material available on
cassette, coupled with what is already on
TV and what is coming up in the form of
the video disc machine, has lead several
pundits to suggest that cable TV could

WHICH MICRO? JANUARY 1984

well be a non-starter as an economically
viable alternative.

This could be sad for the home
computer user, for it is a technology that
offers a number of interesting possibilities,
especially for the games playing freak.

As has been found with ordinary
broadcast television, if you can send a TV
programme, you can also send other
things, such as information or computer
programs. It is here that the fun can start,
for it is possible to develop a system
where the user can gain access to such
items as new games programs and large
databases.

Systems of this type already exist
(though not exactly of the cable TV
variety). One is Ceefax, which is broad-
cast simultaneously with the BBC
television programmes, and the other is
Prestel, British Telecom's information
system based on the telephone and
television. Compared to proper cable TV,
both have disadvantages (see panel), either
relating to interactivity (or lack of it) or
to speed of operation (or lack of it).

A couple of companies in the UK have
already declared their interest in the
coming cable market for computer freaks
and hope to exploit in particular the
penchant us Brits have for playing
computer games. The WH Smith offering
comes from America. The Games
Network provides a selection of games
programs each month for the user to
choose from. The least popular are
dropped and replaced each month.

The pros and cons

For the games freak this has some
advantages, and some disadvantages. On
the plus side is the fact that it is a 24-hour
system that will carry games of good
quality at an initially low cost. The dis-
advantages are that, in order to
overcome the problem of programing for
different computers, the Network uses
its own machine. Subscribers therefore
have to rent this additional computer
from Smiths, to get on the system at all.
The initial low cost also starts to mount
up. Smiths states the system could
save an avid games player up to £100 a
month in tapes and cartridges, and in the
first month or so of use this would be so
(20 games at £5 approximately).

But in subsequent months this
advantage would disappear. For a
percentage of users, their favourite game
would also disappear if it was amongst the
least popular. Not surprisingly, the
Network is designed to prevent copying
of the programs.

The other declared runner so far is
Thorn EMI, which is planning to have up to
100 games available, both from its own

catalogue and from other suppliers. This
will provide software covering a range of
different computers, including the Sinclair
Spectrum, the Atari 400/800, the
TI99/4a, the Vic 20 and Commodore 64,
and the BBC and Electron from Acorn.

Interactivity

The main disadvantages of systems such
as these are that they are non-interactive
and are, therefore, primarily just another
means of selling software. In the end
analysis they offer lictle advantage over
going to a store and buying a tape, except
perhaps the ability to ‘rent’ the game for a
while to see what it is like.

By the same token, non-interactivity
means that the system is missing its best
advantages for games player and, perhaps
more importantly, potential users with
other ideas or applications. This is one
area where the existing Prestel service,
and in particular Micronet 800 that runs
on the British Telecom system, is showing
the way.

Here, the user can answer back to
the system, either to request more or
different information, or to play a game,
or to place orders for goods or services
and, just like the others, ‘rent’ software.

It is here that cable can offer advantages
over what otherwise would be just
another form of getting to play a game.
The ability to interact with the controlling
system and/or other systems on the cable
could make the whole set-up far more
interesting. With such a facility the
applications could become limitless (or
nearly so). There could be, for example,
the ability to communicate using the
system, establishing an electronic mail
operation. More importantly from the
point of view of the owners of the
system, it would be possible to interact
with other subscribers in suitable revenue-
earning ways.

An example of this is in teleshopping.
This is already possible in a small way using
Prestel, but it can be done properly using
a home micro. Imagine a program that
would allow the home system to be used
to respond to advertisements on the box
so that you could order goods direct. It
would then automatically use the cable
network to contact another advertiser,
your bank, and inform its computer of the
transaction, check your credit, debit your
account and still play three-dimensional
Space Invaders on the old TV.

That is getting to be nearer the mark of
what all this computer stuff is actually all
about. But even in the games playing area
it could, and hopefully would be better
utilised than just a method of dumping
software on users. Games programs,
especially those that involve strategy, are
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often better if there is more than one
player at the helm. The potential for
interactivity in cable TV could be used to
set up interactive games programs that
several people could play together, against
each other and/or the system.

One drawback of cable in this respect is
the fact that it is likely to be predom-
inantly parochial in operation. Each town
could have several cable networks that
serve that one area, plus some that are
bigger, possibly national. The chances are
that all will have some level of access to
satellite communications systems so that
each cable network can take programs
from sources other than their own tape
players.

It will probably be done this way
because satellite communications provides

the bandwidth needed to transmit vast
blocks of information around the world at
very high speeds. This way, only a few
satellites in geostationary orbit will suffice
to provide most of the TV needed for all
the cable TV networks. It is also an
excellent two-way communications
medium.

With each cable station hooked into the
satellite system it will offer the chance to
communicate data and information across
national boundaries (a factor that many
Governments are now concerned about).
This is a capability of enormous potential
that could be used in a variety of ways.

Such a system could be used to set up a
game program that everyone and anyone
in the world could play simultaneously.
The complexities and potentialities of

such a game are both intriguing and mind-
boggling. Quite what the rules of the
game would be is open to speculation,
though it would have to be pretty alien
from everyday living, otherwise people
would assume it was the real thing.

Even that speculation is, however,
speculative, for such possibilities are some
way off into only a possible future.

The cable TV business has yet to start
operating properly, let alone emerge as an
economic or tulturally acceptable pro-
position. There are those who would
suggest that the prognosis for cable is not

ood, and that it could even yet be still-
rI:g:orne.

But should cable reach its adolescence,
then we could be in for some fun on a
really grand scale.

THE ALTERNA

Ceefax/Oracle

These are the names of the two informa-
tion services broadcast by the television
services. Oracle comes from the
Independent Broadcasting companies,
while Ceefax comes from Auntie Beeb. It
is this one which is the more significant in
the current discussion.

Both operate on the basis of broadcast
data steams interlaced into the
transmitted picture signal. Unused lines in
the normal picture are utilised to carry
digitised data which is decoded by special
circuitry built into the television, and
stored there. The lines can be seen as
flashes across the top of the picture when
it is adjusted so the top can be seen on
screen.

Each service sequentially transmits the
data for a number of pages. This means
that the user has to wait for the sequence
to run its course before a selected page
appears on the screen. To get a page, the
user calls it up on the accompanying
keypad and waits while the transmission
sequence of pages gets to the one
requested. Then the decoder recognises
the page number, accepts the data and
stores it, and the page is displayed on the
TV screen.

The BBC is using this system to transmit
programs direct to micro users. The
correct interface has to be bought, and it
is advisable to have a BBC Model B micro
available, as this is the only machine
catered for. The Beeb is using some of the
pages available on Ceefax to store
programs for this machine. These can be
accessed using the computer and the
transmitted pages can be stored, used and
manipulated in the same way as any other
program.

The main disadvantage of this system is
slowness. It takes about a fifth of a second
to transmit one page, but a program can
be several pages long. Because of the
sequential nature of page transmission, it
can be 15 seconds or more before the
next page appears. This can be a particular
problem with some programs, if the user
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calls up a transmission half way through
the sequence.

Each program comes as a ‘page’ on the
system, but because the code is longer
than can be contained in a real Ceefax
page, it is in practice broken up into sub-
pages. With a Basic program, the
computer will store the first sub-page it
receives, for example, page five of eight,
and cycle through until all eight pages have
been stored. For machine code programs
or textual data, however, it will often
have to wait for sub-page | to come
round and then start.

The main advantage of Ceefax is that it
is broadcast. Once the interface adaptor
has been bought, the service costs the
user nothing in access charges and the like.

Prestel/Micronet 800

These are essentially the same beast —
data transmitted down a network that
normally utilises the existing facilities of
the telephone system. Prestel is the trade
name of the teletex service operated by
British Telecom, and Micronet is a service
aimed totally at microcomputer users.

Here, pages of data are stored on one
or more centralised computer systems
that can be accessed via the telephone, on
a dial-up basis. The standard system has
been intended for use with the domestic
telephone and a modified domestic TV,
and carries all sorts of useful information.
Pages are called up on a hierarchical menu
basis with the user predominantly in
‘receive’ mode. There is, however, some
facility to interact with the system so that
such tricks as ‘teleshopping’ can be
performed.

Micronet 800 is a service dedicated
specifically to micro users and combines
with the Prestel pages to provide both a
‘magazine’ and directly accessible
programs.

Micronet’s advantages tend towards the
theoretical. It is possible to use this type
of service as an electronic mail system,
information system, database and
program source and in time it will
probably develop into all these. At

present it is just an information system
and a games program source.

Its main disadvantages are cost and
performance. A modem is required to
interface a computer with the system and,
as operation depends on being connected
via the telephone (often for long periods)
line charges can come as a surprise when
the phone bill arrives. The performance is
not good in as much as transmission
speeds are slow, so programs of any
length (ie multiple pages) can take some
time to transmit. It is, however, more
flexible than Ceefax as a system, and the
Micronet service is available for Spectrum,
BBC, Apple and Tandy owners, with
other machines to follow.

The Games Network

This is a US service being imported here
by WH Smith. Intended for use on cable
TV, it is a games players’ system that will
have 20 different programs available on a
continuous basis. These will be changed
regularly, with the least popular in any one
month being dropped.

This is not likely to be a very cheap way
of playing games for a subscription costs
£10 per menth. After a while you may
find yourself paying for the same games
month in and month out. As part of the
deal you have to use a special computer
system called The Window.

This is one of the big companies in the
entertainment business which, quite
naturally, has designs upon the cable TV
business. As it also has growing interests in
the home computing software business, it
is also natural to expect the company to
think in terms of putting the two
together. This system will operate in
those areas where Thorn wins the cable
franchise and users will be able to link
their own micro (so long as it is a
Spectrum, Atari, Texas Instruments, Vic
20, Commodore 64, BBC or Electron) to
the TV adaptor that comes with a cable
subscription. This service is planned to
have up to 100 games available from both
the company’s own products list, and
from other suppliers. ®
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TIGER’S TALE

Setting up your own software
house isn’t the easiest of projects —
Mike Gerrard investigates why

Just before Christmas 1982 Mark
Tyson, an electronics engineer in
Sunderland, bought
Dragon 32. Now, 12 months on,
he is running Tiger Software with a
friend, teacher Lorraine Brewis,
and the run-up to Christmas 983
has seen them working hard trying
to get their fourth piece of soft-
ware on the market.

Nothing special about that, you
might think, but Tiger Software
came about in an unusual way
and is trying to make a success of a
particularly difficult field, educa-
tional software, and with a com-
puter which isn't in use in schools.

The home market

“It doesn’t bother me that the
Dragon isn't being used in
schools,”” Mark told me, “‘because
what we're mainly aiming at is the
home market, complementing what
goes on in the schools. After all,
the home is where the majority of
computers are."’

Mark comes originally from
Nottingham, but moved to Sunder-
land a few years ago to start his
degree course in Physics and Com-
puting.

"l loved the computing side but
found the physics and maths a bit
high-powered. It was too abstract
for me, I'm more of a practical
person, and | left to do two years as
an electronics engineer. | bought
the Dragon a year ago and chose it
mainly because my boss had got one
and it seemed to me to be a very
impressive machine. In fact | still
think it is, with some advantages
over the BBC machine, which I've
just bought.

**l got the Dragon out of interest
and curiosity, because | thought |
was being left behind with what was
happening — which | was! Then |
saw a few of the so-called
educational programs that were
being put out, and | thought | could
do much better than that, the
general standard was terrible. | felt
that some of the programs I'd
written at college were already
better than some that were on sale,
so | decided | ought to try to write
something for the Dragon.”

himself a-

Mark’'s chance to spend time
program writing came in a way he
hadn't expected — he was made
redundant in January, and his time
on the dole at least enabled him to
become more familiar with the
Dragon’s workings. It was also
during this spell of unemployment
that he heard about the Enterprise
Allowance, a scheme the govern-
ment introduced in August. It was
aimed at anyone who had been out
of work for at least | 3 weeks, and
who could raise £1,000 capital
towards starting their own business.
If their venture was approved, the
government would pay them £40 a
week for one year to help them get
the business off the ground.

“I'd always wanted to start my
own business,”" Mark says, ‘‘but
without getting that allowance
there was no way | could have done
it. Finding the £1,000 was a bit of a
problem. The bank turned me
down, saying there was no
evidence that the scheme would
make money. | understood why
they said that, though | didn't really
agree. If you're on the dole, how
can you show that the idea will
work when you haven't tried it
before!”

In the end, Mark borrowed the
money from his father, a printer,

who is now producing the cassette |

packaging and stationery for Tiger
Software. With the capital behind
him, and the tiny but regular
income from the Enterprise Allow-
ance, Mark set about getting the
first software packages out.

"l work with Lorraine Brewis,
who's a supply teacher in New-
castle. She teaches a range of sub-
jects, but specialises in the 7 to ||
age range, and that’s the group we
decided to aim at, from about
seven upwards. Lorraine supplies
the educational material and the
concepts, and we thrash it around
for a while and then | do the pro-
gramming.

General interest

“The first program, The Tiger
Grand Prix, took four months to
write. It's a very thorough pro-
gram. We wanted to come up with

something that was of general
interest to a lot of people, which
was fun to play and yet was educa-
tional too. This was the best way
we could think of doing it, by taking
something like a typical board game
and almost get children learning
without realising it, because it's
entertaining at the same time.
Education can be fun as well.

“As for The Tiger 1.Q. Test,
there wasn't anything like it avail-
able, and | wanted to add another
product to the range. | didn't think
this would take me too long to
program, but that was a mistake, as
it did take me quite a while in the
end. It's based on fairly standard
1.Q. questions, and although its use
is far more limited than The Grand
Prix we thought it was something
that would be helpful to people . . .
and a bit of fun, too, something you
can get everyone to have a go at.

“We're trying to extend The
Grand Prix by bringing out some
data files for it before Christmas,
so that parents or teachers can
have a wider choice as to how they
use the program. That's what I'm
working on at the moment, but we
do also have plans to bring out
some new material. | don't want to
say too much about it, but it will be
a range of concept learning pack-
ages. It's very important when
you're young to get various con-
cepts clear in your mind, whether
it's the concept of time, the alpha-
bet, shapes or whatever. Lots of
adults still have difficulty using time-
tables or phone directories, for
example, because they never

grasped the concepts behind them
when they were children.

“I've just bought -this BBC
machine, but it will take me a while
to get used to it, and while I'd like
to be able to put out programs for
other machines I'm not converting
any at the moment simply because |
don’t have time.

Seal of approval

A big breakthrough for the
company came recently when,
after a period of evaluation, Boots
agreed to stock The Tiger Grand
Prix and wanted more than 1000
copies in its shops by the end of

‘November. At the time of writing,

it was still considering The Tiger
1.Q. Test, and was encouraging
Mark and Lorraine to continue
developing their software.

“The Boots deal was incredibly
important to us,”” Mark admits, ‘‘as
giving the Grand Prix its seal of
approval meant that not only will it
be featured in its shops but other
smaller dealers will be interested in
seeing the program and stocking it
too. | felt it gave us a lot of
credibility."

Readers of The Sunday Times will
be able to check on the progress of
Tiger Software as the company is
one of four ventures chosen by its
Business Section to be followed
through to gauge the success or
otherwise of the Enterprise Allow-
ance. Tiger's two programs
mentioned above, The Grand Prix
and The [.Q. Test, are both
reviewed this month in our Soft

Release pages.l

My Dragon has acquired a little red
eye since last month. This is not due.
to excess drinking, but is a handy
device put out by Elkan Electronics,
| of 11 Bury New Road, Prestwich,

Manchester M25 8JZ at a cost of

£3.95 and called,
enough, Dragon’s Eye.

- amazingly
This

consists of a Din plug that goes in a
joystick socket, and a piece of wire, |

at the other end of which is a piece
of white plastic that holds a tiny red

light. This can be adhered to your

machine, the purpose being not to
attract moths, but merely to

'remndyuuwhgqyowmchineis

switched on.

With the Dragon's none mo__

reliable on-off buttoﬂ being hldden
away at the back, Dragon’s Eye

could be rather useful, my only

complaint being that the wire is not
long enough to enable you to place
the red light near the cartridge
port, to remind you even more
forcibly notmk;senamydmg with
the machine swir.ched on. ‘which

cmbedmmgmg
Atﬂwemmimcewedaiiu

 of the Dragon software that Elkan
stocks, and it came to a surprising

total of 164 items. So don't let any-

‘one tell you the machine has no
'_w!mrempart _and don’t say
| you can't decide what you want
after Christmas, emherl

WHICH MICRO? JANUARY 1984

79




This month we are going to take a
look at page flipping. This is one of
the easiest features of the Atari
you can use, and can give your
programs a surprisingly professional
finish. Page flipping allows you to
draw or print off the screen and
then conjure the pictures or pages
out of thin air. You don’t have to
do anything magical, though, only
one or two very small pokes and
you can use all the regular graphics
or print commands such as PLOT
or DRAWTO.

Memory locations 88 and 89 are
used exclusively for printing and
plotting. These memory locations
are not concerned with the display
list which is found in memory
locations 560 and 561. We can
now flip between these two
registers, we can draw whatever
we want offscreen and, by
changing the display list, we can
then ‘flip’ it onto the screen.

Listing

Printed below is a short program
to demonstrate page flipping. Let’s
go through it line by line.
Line 5 reserves memory for the
second screen and then tells the
computer where to find it
Location 106 is used to find the top
of the memory, or in other words
where our display would normally
begin. By using the commands
POKE 106,PEEK(106)'-# we can
fool the computer into thinking
that it has less memory than it
really has. We have now reserved a
block of memory for our second
display. We must be careful, at this
stage, not to overdo things. If you
only have a limited amount of
memory in your machine, graphics
mode 8 in this routine would
seriously limit the amount of free
memory available.

KE 106,PEEK (106

5 5
#FEEK(397 P
:PLOT 0,0:D

5 POK
15 D1SPLHY1

y—4as

FLIPPING THE PAGES

Improve your graphics with Ron Stewart s easy-to-follow guide to page flipping

The 1450XL, Atari's latest model, 1s late appearing in the States but the technical specification looks good

Line 10 puts us into graphics mode
5.
Line 15 sets a pointer to the
present screen and then tells the
computer to draw on display two.
Line 20 draws a triangle for
display.
Line 25 finds the start of the display
list. The display list is, in fact, an
instruction to tell the ANTIC chip
inside the computer where the
screen data is and how to display it.
Line 30 simply starts a 50 cycle
loop within which the program can
run.
Line 35 produces display two. The
B+5 used in the line switches the
values stored in the display register.
Line 40 tells the computer to wait
a bit.
Line 45 produces display one.
Line 50 tells the computer to wait
and line 55 to start over again.
Easy isn't it? Try altering the
program and experimenting with it.
We have found it one of the
quickest ways to learn about a
feature.

D ISPLP&YE=PEE’& (106)

DISPLAYZ
5. PLOT

OKE B89,
QWTD 75,2

An opportunity recently arose
to take a quick look at the new
Atari 600XL. The keyboard was
pleasant to use, and was beginning
to feel better than the familiar 800.
The positioning of the RESET key
is less pleasing, though, as it is now
unguarded and just above the
option keys. It does have a
stronger spring now but is still very
easy to press inadvertently.

There are a number of new
graphics modes available straight
from Basic which seem to be the
ones that were only to be had by
fiddling with ANTIC in the old
machines. This means that the
Atari now has |8 graphics modes.

Software bugs

A word of warning to owners of
Atari's new range of computers.
Some of the software, admittedly a
very small percentage, will not run,
or if it does it achieves some weird
things.

One of these is Miner 204%er.
We should be quick to point out
that this is not Atari's fault.
Software houses were warned
about the new computers and the
internal changes that were to be
made. It would appear that the
advice was ignored. If any 600XL
or 800XL owners find similar
problems with their programs let
us know and we will do our best to
compile a list and publish it at a later
date.

Software houses may well bring
out revised versions that will run
on the new computers and
presumably stickers will be put on

the packages to this effect. Still, be
on your guard and check to make
sure that the program you are
buying will actually run on your
own machine.

Rumour Control

The 1450XL is late appearing in
the States and will not be available
over there until just before
Christmas. This presumably means
that the computer’'s arrival on
these shores will be even later.

Technical specifications for the
CP/M module are filtering through.
The module will, of course, feature
the Z80 processor which will run
at 4 MHz.

The module will have 64K of on-
board RAM and use the CP/M 2.2
operating system. A switchable
40/80 column screen output is
available to users with either a TV
or monitor.

The expansion module would
appear to work only with the new
XL machines. It has eight expansion
slots, two RS232 and one
Centronics interface. Anticipated
cards, and these will have to come
from third party suppliers, are; 80
column video, 128K disk card, hard
disk controller, modem, [BM
interface, ZB80 interface, VCS
card, speech recognition and the
like. The list is long but we have no
prices as yet.

The 800XL should be available as
you read this column, but then
again maybe it won't. Crystal balls
tend to go very cloudy on the
mention of computer release
dates these days.
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Popular compendium of
ten games for young and
old, single players and par-
ties. £6.9

Jigsaw puzzles were never
like this! Three games of
skill, judgement and speed.
With a range of skills to suit
all ages. £6.95

Exciting missile command
arcade game for one ’?Ia;er
with joystick. 5.75

Six educational programs
covering zoo animals,
geography, computing,
music and desert survival.

£6.95

SHARDS

 SOFTWARE
FOR THE DRAGON 32

THE FAMILY FAVOURITES

Eight programs covering
games, education and utili-
ties. Superbvalue £6.95

Tor g,
ire

Recommended education
for 6 to 12-year-olds. De-
signed and used in
schools. Menu-driven, in-
cluding Space Hangman,
Counting, Word Mixer,
Code Breaker and
Calculator. 6.95

Pre-school education,
learn the alphabet (upper
and lower case), and sim-

Learn the multiplication
tables and word recogni-

tion the fun way. With var'ij

able skill levels. £3.9
‘ *

500-word vocabulary word
quiz and crossword puzzle
generator (with facility for
creating your own clues). SO TWARE

£3.95 IR A

ple counting. All in 100 per
W / cent hi-res graphics with
¥ / musical score. 95
Infant Pack

qT"'.____,
e

AVAILABLE NOW FROM SELECTED
BRANCHES OF ALL ITEMS

ARKED WITH *)

e AND ALL GOOD SOFTWARE OUTLETS e
189 ETON ROAD, ILFORD, ESSEX IG1 2uQ

Telephone 01-514 4871

FOR DRAGON 32

Epic three-part adventure with comprehensive fea-
tures making it ideal family entertainment. Solve the
mystery of the diary before time runs out! You start
in the serene English countryside, then travel
through the bustling London streets, to further
adventures in France, Germany, Italy, Turkey, with
a thrilling climax in Israel. The most comprehensive
adventure yet for the Dragon. With hi-res graphics
and text, only Ei}.QS

FOR DRAGON 32

Defeat the evil Dragon Empire
before it conquers the world. Ex-
citing game of strategy for one
player (no joystick). Suitable for
older child and adult. Includes
seven world maps and eight levels
of difficulty. On-screen scoring
and 100 per cent hi-res. Must be
seen to be believed. £6.95
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Microcomputers?
Let Rank Xerox
pointyouin
theright direction.




If you're confused about which
microcomputer system is exactly right for
your office,let Rank Xerox be your guide.
Today, with so many systems
available, it makes sense to deal with just
one company who can supply all your
microcomputing needs - the hardware,
and specifically tailored software.

The advantage: total compatibility.
There’s no shopping around for
compatible equipment (printers, disc
drives, etc.); just look for the Xerox name.
You'll find it on every item you require to
quickly establish a cost-effective micro-
computer system.

Also,Rank Xerox offer you the
“Helpline” service. As its name suggests,
we don’t just provide you with the right
microcomputer system for your business,
we also help you through those first vital
stages of operation. Any questions,just
call us and our specialists will work with
you on a telephone link. No charge.
On-site servicing is another benefit
of choosing Rank Xerox. And it’s prompt.

Powerful microcomputers
designed to help you manage
your business better

Not just power, but simplicity, too. And
compactness. Keyboards and controls
have been more thoughtfully designed to
make working with Xerox micro-
computers easier and more comfortable.
The new Xerox 820 IT range, for
example, has all the built-in memory and
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microcomputers. Please ask my local authorised dealer to

| Yes, I'd like to know more about the Xerox 820 II series of
| contact me soon, to arrange a demonstration.
:

Name
Position
Company/Organisation
¥ elephone Number

l Address

operating power you could possibly need.
It's CP/M* based with 8-bit or 16-bit
versions. You could select the advanced
820 II HRG, with on-screen graphics for
plans,graphs and so on.

For extremely powerful word
processing and microcomputing together in
one complete system, there’s the Xerox 823.

And remember, these are expandable
systems that grow as your business needs
grow. At the same time, they’re adaptable
systems, with many disc drive and printer
options to suit your requirements.

Software for every aspect of your
more efficient business.

Every aspect of your business can be
controlled more efficiently by you and your
better designed Xerox microcomputer

Budgetry and financial analysis,
records and data management, word
processing, plus specific business
accounting packages that help you to
calculate payroll,update sales ledgers,and
monitor stock control,and more.

Suddenly, you could have instant
access to all the information you need to
make informed business decisions -
information you can update, manipulate,
and store on easy-to-file discs.

You're able to work in your choice
of computer languages too, including
BASIC, Pascal, Cobol and APL.

Which Xerox microcomputer
system is right for you? Let us point you in
the right direction right now. To the
coupon below. Simply fill in and freepost
it today.

Alternatively call our 24-hour
enquiry service. Dial the operator and ask
for Freefone 2279.

*® CP/M is a registered trademark of Digital Research Inc.

RANK XEROX

B Xerox and Rank Xerox are rgistered trade marks of Rank Nerox Lid

FREEPOST THIS COUPON TODAY!
NO STAMP REQUIRED
To: Rank Xerox (UK) Ltd, Freepost,
Admail 38, London NW11YH

24-HOUR ENQUIRY SERVICE. ASK THE OPERATOR FOR

S

Postcode

Ij Please tick if you are a Rank Xerox Customer.

FREEFONE 2279 .......

—— —— ORDIAL 01-3801418 — — _..._.I



Chris Lancaster — one of Imagine's small
team of freelancers.

continued from page 65
incorrect approach.

We have produced a listing of over 50
companies who actually want programs
from the readers of Which Micro? They all
have one thing in common — they want
programs — so your software will be
welcorne if it's suitable for marketing.

If you send in a program to a company
that hasn’t advertised for new material and
you end up waiting months for a reply it's
your own fault, nobody else's. Your
cassette is probably gathering dust some-
where inside the organisation.

Games

Most of the companies advertising for
material want games. They also want pro-
grams in the education field, utilities and
business packages, but if you want the
largest potential sales choose games.
Games program sales can be from 10,000
upwards if it's a successful product — just
look at the Top Thirty products to see
what's selling today.

Tour idea needs to be turned into a tull
blown program and must be debugged too.
Yes — a program must work even when
the wrong keys are pressed and the user
doesn't follow your instructions. Talking
about instructions — they are just as
important as the game itself. Lousy
instructions can be the mark of a sloppy
program.

A faster version of Pac-Manis as likely to
be a success as your bicycle going faster
than Concorde. Copy another game and,
apart from anything else, you would have
problems from the “supplier. Have you
copied its program, or are you saying that
your version is the same as that well known
name — but better? In legal terms this is
known as passing off. In other words you
must have originality, so forget about
improving existing games or making close
copies of them for a start.

Any game which has become a big
success will have been challenging. There
should be a number of levels and the
concept must be addictive. But at the same
time, it must be easy to start and to reach
one of the lowest levels to produce this
addictive quality. The worst thing that can
happen to the potential user of your game
is boredom. There must be a strong
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structure, so that nobody ends up thinking
the game is tedious.

Although users should be able to get
higher scores as they become more exper-
ienced, it's essential that they can’t predict
their final score. This is prevented by
putting in random factors and lots of good
or bad luck. However, these factors must
be balanced so that skill and experience
don’t end up counting for nothing at all.
The difference between winning and losing
must be really dramatic and be shown on
the screen, otherwise your game will have
limited appeal.

Your game must work with the basic
configuration of the chosen micro, other-
wise buyers will be unhappy when your
game doesn't work on their machine. If
extra memory is needed this must be
clearly stated, as in the case of the Vic-20
which has a very small RAM. Even so, large
numbers of games for the Vic are pro-
moted on the basis of working on the
*‘unexpanded Vic''.

Your own experience with games is one
of your strongest cards. By playing a game
with features that really appeal, you also
know which ones leave you cold. Bear this
in mind when you add features to your
own creation.

Which micro?

There are two schools of thought on
this question. One states that the greater
the number of machines that have been
sold, the greater the potential for your
program. On that basis it must be the
Vic 20, Spectrum or the BBC. The other
school of thought takes a completely
different approach. When a new brand of
micro is launched the press is full of stories
about the lack of software. This school
argues that these new micro owners will
need programs just like the existing ranges,
so this shortage of progams is in fact an
opportunity for programmers. Equally, this
new machine must have high potential
sales, or all that work will be wasted.

Both schools of thought are valid and a
compromise between them is probably the
best bet. There are a lot of micros sold
which aren’'t BBC, Spectrums or Vic 20s,
for a start.

Whichever microcomputer you own
or intend to buy, make sure the program
makes the best use of the computer's
features. One micro may have superior
features, which can make all the differ-
ence in a fast-moving arcade game.

Analysing all the advertisements for
games programs where micros were
actually named, the ones in most demand
appear to be: Apple, Atari, BBC, Dragon,
Electron, Commodore Vic 20 and 64,
Oric, Lynx, Spectrum and ZX81.

However, if you accept the second
school of thought, a micro that isn't listed
here could have a lack of software and you
could fill that gap.

The other side

Away from the sheer euphoria of the
cuckoo land merchants dreaming of their
£30,000 a year, reality is quite, quite
different. We contacted companies who
had advertised for progammers to find out

VVRITING SOFTWARE-

what they were looking for. One number
wasn't obtainable at all. Another answered
the phone but had gone bankrupt.
Another company which had taken a half
page advertisement headed ‘Turn your
programs into cash’ had pulled out. The
simple reason was that they received too
much low standard material. On average
only 2 per cent was acceptable, so either
the programmers just weren't taking the
subject seriously or they couldn’t program
at all.

Another company had a very attractive
marketing suggestion which unfortunately
failed completely because of unsuitable
programs. So when you see a company
advertising offers and better deals than
anyone else, ask yourself, **Will they be
around to pay my royalties?"".

The payment systems

There's two basic ways to be paid. Sell
outright, or have an advance and then take
royalties. Most people take an advance and
settle for royalties. You can sell outright if
you really need the cash, but most of the
programers that have done so regret it —
after all, if you are going to be ripped off,
it's just as easy to get a bouncing cheque
and you still lose out. So outright sale is no
guarantee of anything other than having
the cash quicker and we don’t really advise
it. Don’t be taken in by sky high royalties
either — be realistic. These are the facts:
I. Software is becoming far more com-
petitive — margins are going down with
the prices.

2. If you sell to a distributor that company
will have to give away at least 60 per cent
and probably more.

3. Selling to a dealer will mean at least 40
per cent off.

So what is this royalty coming out of? It
isn't the retail price so is it the price to the
distributor? Make sure you read the small
print very carefully before signing anything.
A £10 game could gross only £4 when sold
to a distributor, and remember that most
games cost well under £10.

The lowest royalties offered may make
you far more money than you might
expect because the company may well sell
more than anyone else. Today the market
has moved towards mass retail sale from

Southampton-based Quicksilva handles
software from many young programmers.
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WWILL IT MAKE YOU RICH?

mail order, so the little ads which could
have produced a small fortune are on the
decline. Instead the companies who supply
W H Smiths, Boots, Dixons, Laskys,
Rumbelows and record shops will be the
ones to survive.

The figures that can be earned are listed
below, together with percentage royalties
and outright purchase amounts where
relevant. Even so, it's unlikely to make you
a fortune. Where there have been other
examples of success — apart from Eugene
Evans — we have listed them together with
the name of the program that created the
success.

Apart from the money involved you may
also want the publicity — ip which case
choose a company which also promotes
the programmers, featuring their portrait
and details on the program card.

Languages

If you are producing an arcade game,
write it in machine code. Adventures can
be in Basic.

The program

Almost all suppliers want the program on
cassette, unless the machine is disk based.
Always make sure your name and address
are on the tape, plus phone number.
Record the program more than once and
use quality tape, it does make a difference.
Then try the new program on at least one

_other tape recorder, just to make sure all
“is OK.
Copyright

The law on this subject was never
intended to cover computer code. In
general, the best advice is to register your
program with the Computer Program
Copyright Register. It's an organisation
which was set up with the Institute of
Analysts and Programmers. The register
provides written proof of the program’s
originality even after the programmer’s
death. If you ever need to go to court to
contest the originality of the program, the
Register can provide the court with a
sworn statement confirming the date you
registered the program.

The Computer Program Copyright
Register is at Wye House, Tangier Road,
Richmond, Surrey, TWI0 5DW. Tel:
01-898 0195.

Taking copies

Don't send the only copy of your newly
created program to the software house.
Some people do this and have lived to
regret it. Keep at least two copies of the
program and documentation for your
files, otherwise you'll have no proof it's
your program . . .

The shotgun approach

There are lots of companies who may
want to market your program. Instead of
sending one copy to a selected organisa-
tion, you may decide to send copies to a
wide range of companies and take the best
offer. This is, however, the way to get
ripped off, to annoy the software com-
panies and to possibly end up the loser.
However, you could produce a version of
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your game for another machine to be sold
through a different software company.

The rifle approach

Select a company from our listing, ring it
or write and wait for its reply. If it is close
visit the premises as some prefer to see
authors face-to-face before entering into
any form of business agreement. As bad
pennies are usually quickly noticed, ask
your local micro club and dealers about
different companies’ reputations. It's a
good way to separate the dodgy
operators. Read Which Micro! too.

Agreements

If your program ends up being accepted
an agreement will appear through the post.
Read it carefully and if in any doubt see a
solicitor. Find out what you are signing
away. Where will the program be sold —
the UK, the USA, Europe, South Africa,
Australia, Japan? Are they sole rights or can
the program be sold by other companies?
Does the company have first option on
your next program! Do you want them
to! Don't sign anything you don't
understand — or you will probably regret it
later.

Five golden rules

David Ward, director of Ocean Soft-
ware based in Manchester recently
appeared on the Granada TV program
Chip In and was asked to give advice to
budding software writers hoping to get
their games published. This is what he said:

I. Begin by deciding to write an original
game, not another me-too version of
Pacman or Space Invaders. Write in
machine code and include good, smooth
moving graphics and sound effects. Try to
use all of the machine's capabilities and
bring out the good features of your
machine.

2. Contact the software houses which
publish games that you like and for your
machine, and get an idea of what they are
looking for (after all they are in direct
contact with the shops that are selling soft-
ware). Also get the name of the person in
charge of software development and when
you submit the program address it for their
attention.

3. Incorporate the advice from software
houses on the type of features your
program should have and look in the shops
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Virgin is one of the software houses which concentrates on promoting programmers.

to see which software houses are actually
selling these games in the principal stores.
Having spoken to them and seen their
other programs, make a short list of say
three or four possible publishers for your
work and then submit the program for
their consideration, either after arranging
an appointment or posting the cassette to
the software manager.

4. Save your program on cassette
(twice), making sure that you keep a
reference copy for yourself. Then mark
on the body label the name of your
program, the machine it runs on, and the
memory size — plus loading and control
instructions. Repeat this information on
the inlay card and also state your name and
address, telephone number and a brief
scenario of the game plan.

5. If the program is accepted by one or
more software companies, take advice as
to exactly what is being offered and what
your obligations and responsibilities are. All
good software houses will be straight-
forward about how much they can offer
either by royalty or copyright purchase.
But remember if you are expecting a
royalty payment, the total number of
cassettes sold is far more important in
determining your fame and fortune than a
few percentage points from a company less
professional in their marketing.

Conclusion

If you really try and persevere, there is
money to be made from programs. But it
does take time creating, writing and
debugging the program. Many well-known
and successful programmers have had liter-
ally everything done for them for weeks
on end, just so that they can concentrate
on perfecting their program. It's no picnic
but a hard grind. And if you feel that this
creativity is lacking — don't worry. Show
the companies the quality of your work
and some of them will provide the ideas for
you to turn into programs. Some
companies pay for ideas too. Or send your
listing into Which Micro? for publication —
we pay £25 to £100 depending on the
length and quality of the program.

While you may not make your fortune,
it's extremely likely you'll earn enough to
buy that new computer or the peripheral
that will make all the difference.

Now take a look at our
suppliers’ guide and off you go.

monster
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WRITING SOFTWARE-

SOFTWARE HOUSE

RUN DOVVN

In cases where we have been able to speak to people at these organisations, their
answers to basic questions are listed with their entry. Other organisations have
been more difficult to contact, so information as it appeared in their advertising is
listed instead. But all the information printed is purely as supplied by the
companies themselves, and in no way is a form of recommendation of their
suitability by Which Micro? & Software Review.

Equally you must exercise care and discretion before making your final choice and
hopefully our checklist will help sort the wheat from the chaff. Whatever your
selection, the best of luck, remember this is a highly competitive business.

Angela Enterprises, 4 Ninnings
Lane, Rabley Heath, Welwyn, Herts
Al6 9TD. Tel 0438 812439

Brands of micro: Newbrain

Anik Microsystems, 30 Kingscroft
Court, Bellinge, Northampton

Arrow Software, 7 Woodfall,
Astley Park, Chorley. Lancs PR7 | XD
Brands of micro: Dragon

Artic Computing Ltd, 396 James
Reckitt Ave, Hull, N. Humberside,
HUS8 0JA

Atari International Ltd, Acari
House, Railway Terrace, Slough.
Berks SL2 SBZ

Contact: Mrs. K. Tarvin

Brands of micro: Atari

Bamby Software, Leverburgh, Isle
of Harris, PAB3 3TX. Tel 085-982
239

Contact: Pat Balse

Brands of micros: Dragon, Lynx, Oric,
Spectrum, Tl 99/4A

Supply program: On cassette recorded
on both sides, plus listing

Advice: Needs adventure and arcade

games. Evaluation takes 4 to 6 weeks.

Programs should be written in
machine code. Write or ring before
sending in a program.

Royalties: Up to 25 per cent

Other information: Make sure you put
your name and address and phone
number with the cassette and do
keep a copy of the program yourself.
We still receive a lot of unidentified
programs each week. It's still a male-
oriented hobby, so far we only have
one lady programmer. There must be
potential for lots more female
programmers — why don’t they
contact us’

Bubble Workshop, 60 Intern Close,
Basingstoke, Hants. Tel 0256 29628
Brands of micros: Vic 20, Spectrum,
ZX8I

Advice: We need games, business and
education programs.

Bug Byte Software, The Albany.
Old Hall Street, Liverpool

Brands of micro: Most popular ones
including Vic 20, ZX81, Spectrum,
BBC

Cascade Software, Cascad.es

House, Llandogo, Monmouth, Gwent,

South Wales NP5 4PA
Brands of micro: Oric, ZX81, Dragon,
Arari, Vic 20, Apple
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Ciro Soft, 184 Hiltingbury Road,
Chandlers Ford, Hants SO5 INS
Brands of micro: Oric

Computerhouse, Freepost, liford,;
Essex IG] 2BR

CP Software, Orchard Lane, Prest
wood, Bucks HP 16 ONN
Brands of micro: Spectrum

Crystal Computing, 2 Ashton Way,
East Herrington, Sunderland, SR3
3RX

Brands of micro: ZX8| and Spectrum

DeptPCN, 8 Harrow Close,
Chessington, Surrey

Brands of micro: Dragon, Apple, Vic’
20

Dialgrove, I10A James Street,
Covent Garden, London WC2
Brands of micro. ZX81, Spectrum

Dorling Kindersley Ltd, 9
Henrietta Street, Covent Garden,
London WC2 8PS

Contact: Amy Carroll

Dream Software, P.O. Box 64,
Basingstoke, Hants RG21 2LB. Tel
0256 25107
Contact: Mr L Graddon
Brands of micro: Virtually all but the
ZX8I
Supply program: On cassette,
recorded twice plus detail on how to
load
Advice: We need original ideas, how
ever we are on the lookout for
copies of existing programs and
wouldn't touch them with a barge
pole

As an example one experienced
programmer contacted us and wanted
£5.000 plus royalties. We are still
examining the program. Programs can
be written in Basic or machine code
— it depends on the program. Ring
before sending programs off to us.

Advance: We could pay up to £11,000.

Royalties: Up to 33 per cent.

Buying outright: Up to £1,000.

Other information: Basic can be OK
for a graphics package. But most
people think that if they can program
in Basic, they can write a games
package. We de credit authors’
names on the program.

The English Software Company,
50 Newton Street, Piccadilly,
Manchester, M12EA

Brands of micro: Apple, Atari. IBM
PC, Commodore, NEC

Enfield Communications Ltd, 135
High Street, Ponders End, Enfield,
Middlesex EN34 6B. Tel 01-805 7434

Express Software Ltd, City Gare,
25 Moat Lane, Birmingham, B5 6BH.
Tel 021-623 3103

Contact: Gordon Hedges.

Brands of micro: Oric and 6502-based
micros.

Types of program: Games and
education. Machine code.

Gem Software Ltd, Unit D, The
Maltings, Station Road,
Sawbridgeworth, Herts. Tel 0279
723567/723518

Contact: Mr or Mrs Line

Brands of micro: Lynx, Dragon,
Spectrum, ZX81, BBC

Type of program: Games and utilities
Supply program: On cassette both
sides plus a listing and details of how
to run it. We expect details of how
to play the game to appear on
screen. Documentation essential for
utilities

Advice: We need original machine
code arcade games. When
prospective programmers contact us
we try to find out over the phone
what they actually know. If it sounds

| practical, we tell them to go ahead

and send it in.

Royalties: We could advance as much
as two months’ royalties depending
on the game. It depends on how the
program is sold and varies
accordingly. Selling to the customer
direct we pay 20 per cent, when
selling to a dealer 15 per cent and
when the program is sold to a
distributor 10 per cent.

Outright purchase: We could pay up to
60 per cent of 12 months’ estimated
royalties. Always ring before sending
any programs in.

Other information: We usually
acknowledge within seven days and as
far as suitability is concerned we
decide in about one month. In fact
we prefer to see people face-to-face
where possible, it's better. A good
game can have a life of |2 months.
Here is an example of a nasty: one
programmer sent in two games for
the ZX81, we loaded them and both
looked familiar. Some checking
revealed that they had been typed in
from a listing in a weekly computer
magazine! Naturally we aren’t
interested in any programmers taking
this so-called short-cut.

Galaxy Software, 62A West Street,
Harwich, Essex. Tel Harwich 52446

Brands of micro: ZX81 and Spectrum
Type of program: Games, educational
and business

Home Computer Software,
Acquisition dept, Thorn EMI Video
Ltd, Film House, 142 Wardour
Street, London W1V 4PT. Tel
01-437 3453

Impact Software, 70 Redford,
Edinburgh EHI3 0BW. Tel 031-44|
4257

IMS, 143-145 Uxbridge Road,
London W13 9AV. Tel 01-567 6288
Contact: IMS Software division

Brands of micro: BBC, Oric, Vic 20,
Spectrum

Type of program: Games and
educational

Supply program: Working example on
cassette plus instructions.

Advice: We interview people on the
phone and when they have a working
example of their program visit them
if we feel it necessary. We guide the
programmer along the line of what
they need to do. Equally it depends
on their reaction on the phone, we
may ask to see examples of their
work or set them a project. Arcade
games must be written in machine
code. Programs can be sent in on
spec.

Method of payment: All available on
request.

Other information: We take two to
four weeks to answer the
programmer. When sending in a
program make sure the program has
been recorded more than once. Make
sure your cassette recorder is in good
order and use good quality tapes. Try
the sample on a friend’s cassette
recorder before sending it it. Make
sure the program is well documented,
send a covering letter and if it is an
adventure send in the answers — it
does save a lot of time

Jabberwocky Software, 610
Washwood Heath Road, Birmingham,
B8 2HG

Brands of micro: Spectrum, BBC B,
Dragon 32.

Kayde Electronic Systems Ltd,
The Conge, Great Yarmouth,
Norfolk, NR30 |P). Tel 0493 57867

Knights Software, |14 Knights
Court, Knights Park, Kingston-upon-
Thames, Surrey KT1 2QL. Tel
01-549 3045

Contact: Mr. G.J. Dutry van Haeften
Brands of micro: Apple, BBC

Type of program: Games — arcade
and adventure. Utilities, educational.
For the Apple business as well.
Supply program: On disk or cassette,
depends on the machine.

Advice: Send in some examples. of
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your work. Have been swamped with
programs for the BBC and Apple.
Can take month to six weeks to
reply. Programs can be sent in on
spec.

Advance: We sometimes pay expenses
as a form of advance.

Royalties: Up to 30 per cent.
Company reckons to sell 200 to 400
disk, 400 to 800 cassette. Basic is OK
for adventures. Arcade games must
be machine code.

Example of success story: Malcolm
Whapshott who has written Nano
6502. It's an aid to learning assembly
programming. The program interrupts
the microprocessor and displays the
accumulator, registers, stack etc. It
shows the changes while single-
stepping through the program.

Other advice: Find out what market
the organisation is selling to, because
the UK is fairly small and it can be
difficult to get into the USA and
Canada. However, Japan is very
good. Make sure these points are in
the contract you sign. Are you

going to be dealing with the company
on an exclusive or non-exclusive basis,
or is the company going to have a
first option on your next program?
Be very careful. By just changing one
or two instructions.in the program,
there's a completely new one.

Megabyte Marketing, Dept |, 79
Broderick Road, Eastbourne, Sussex
Brands of micro: Spectrum, Vic 20,
Commodore 64, BBC, Dragon, Oric,
TI99/4A, Apple I, Acari.

Micronet 800, Bushfield House,
Orton Centre, Peterborough, PE2
QUW. Tel 0733 237111

Contact: The software manager.
Brands of micro: BBC, Spectrum,
Apple, Commodore, Tandy, Dragon,
ZX8l1

Type of program: Games, utilities,
educational, business.

Supply program: Depends on the
machine.

Advice: Write in for full details on
how to submit programs and the
forms which have to be completed
Write your program as though it will
be considered. There must be
documentation. But don't rely 100
per cent on Micronet publishing your
program because there is strong
competition.

Advances: These are considered.
Royalties: Up to 20 per cent.

Outright purchase: Sometimes.
Examples of success: Dave Leedham
with Guitar program for the BBC.
Always write in first — never send in
programs on spec.

Micro-Tronics, 27A Markert Street,
Tamworth, Staffs B79 7LR

Mikro-Gen, | Devonshire Corttages,
London Road, Bracknell, Berks

Type of program: Games, utilities,
education and business programs
required.

Mr. Chip Software, | Neville Place,
Llandudno, Gwynedd, LL30 3BI. Tel
0492 49747

Contact: Mr. Bracey.

Brands of micro: Commodore 64, Vic
20, Spectrum.

Type of program: Games, utilities,
education and business.

Supply program: On cassette or disk
— must have full instructions.

Advice: When programs are sent in
we examine them carefully and then
return them with suggested changes.
Then they can be considered for
marketing. When there is only a small
change required, like a title page,
then this is done internally. We
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usually reply to programs sent in
within 14 days. As well as programs
we also accept ideas and would pay
for them on a royalty basis. Programs
should be written in machine code.
Payment: Full details available on
request.

Nebulae Software, Kilroot Park,
Carrickfergus, Co. Antrim BT38
70D

Brands of micro: BBC, Oric,
Commodore 64

Oasis Software, Reward, Lower
North Street, Cheddar, Somerset.
Up to £500 for a program, up to £50
for an idea.

Ocean Software, The Ground
Floor, Ralli Buildings, Stanley Street,
Manchester, M3 5FD. Tel: 061-832
9143$7049

Contact: David Ward.

Brands of micro: Spectrum,
Commeodore 64, Oric, Dragon, BBC
and Electron.

Type of program: Realtime arcade
games

Supply program: On cassette,
recorded once on each side or twice
on a single side using computer tape
Advice. |. The choice of program
depends on the machine, make sure
you choose one which has a future.
The type of game depends on the
machine’s facilities — as an example
the Spectrum doesn't have sprites, so
a game with things passing over each
other and screen scrolling would be
better on the Commodore 64.

2. You need a good idea of what the
software companies are looking for.
Now the market has changed to
almost 100 per cent retail from mail
order, people look in the shops for
something new. A completely new
game coming out of the blue is
unlikely. We are tending towards
software co-operation where the
programmer needs the assistance of
disk drives and printers. Anyone
offering 25 per cent royalties has no
margin for profit. It's worth bearing
in mind that the software company
will have to give at least 40 per cent
to the dealer and at least 60 per cent
to the distributor, so there isn't much
left. Any game will have from 4 to 8
months’ life depending on its
popularity.

Payment: We consider both advances
and outright purchase, but in most
cases programmers choose royalties
— we pay 12 to |5 per cent. The
programs should be written in
machine code.

Example of success: Paul Owen, age
19, Spectrum Kong game has so far
sold 5,000 and could be as high as
20,000. He has made £1,500.
Programs can be sent in on spec or
contact first, programmer’s choice.
Other information: Find out the name
of the person who is going to see the
program. Make sure your name and
address and instructions are supplied
with the program plus your phone
number. Two of the most important
things about choosing a software
company are credibility and viability.

Oric Software, | 18 Worcester
Road, Malvern, Worcs WR 14 |SS.
Tel 06845 62467

Paean Systems, Quebec Marketing,
Little Bealings, Woodbridge, Suffolk,
IPI3 6LT

Brands of micro: BBC

Palace Software, The Video Palace,
100 Oxford Street, London WI. Tel
01-637 0366

Brands of micro: Atari, BBC,

Spectrum, Vic 20, Commodore 64.
Type of program: Games in machine
code.

Phoenix Software, Spangles House,
I 16 Marsh Road, Pinner, Middlesex.
Tel 01-868 3353

Brands of micro: Vic 20, Spectrum.
Programs in machine code.

Q.E.D. Systems, 2 Sefton Gdns,
Aughton Green, Ormskirk, Lancs,
L39 6RZ.

Brands of micro: Spectrum, Oric,
Dragon, Apple Il

Quickmicro Ltd, 2 Woolley
Avenue, Poynton, Stockport,
Cheshire, SK12 1 XU.

Types of program: Games, educational,
business programs.

Quicksilva, Palmerston Park House,
|3 Palmerston Road, Southampton,
Hants. Tel 0703 20169

Contact: Paul Cooper.

Brands of Micro: Vic 20, Commodore
64, Acari 400/800. BBC, Spectrum,
Dragon, Lynx, Oric

Type of program: Arcade game, utility,
education.

Supply program: On cassette

Advice: First like to see sample of
work. If it looks OK, then the
programmer can go ahead and
produce the program. If he doesn't
have a firm idea, we can supply him
as long as we know he can produce
the software. In most cases we reply
within 7 to |0 days. Alternatively
come along and see us, or meet up
on our exhibition stands. Arcade
games must be machine code
Programs can be sent in on spec.
Payment: Royalties can be up to 25
per cent.

Example of success story: Dave
Edwards who produced OS Skramble
and Invaders for the ZX8I

Rainbow Software, 28 Guildhall
Arcade, Preston, Lancs
Brands of micro: BBC

Renaissance Software, Coach
House, Otford Hills, Sevenoaks, Kent
TNIS 6XN

Brands of micro: BBC and Torch.
25-35 per cent royalties.

Runesoft, Charnwood House, 67
Lower Parliament Street,
Nottingham, NG| 3BB

Brands of micro: Dragon, Oric,
Spectrum

Sagasoft, |48 Barrack Road,
Christchurch. Tel 0202 486207
Contact: Colin Smith

Brands of micro: Below £400

Type of program: Adventure and
arcade action

Supply program: On cassette

Advice: If the caller is a child we
advise them to ask their parents and
to seek legal advice about obligations
and responsibilities involved in
marketing the program. Any program
must be of marketable quality and the
programmer mustn't do take-offs of
other programs. The programs we
receive are mainly low quality, out of
500 about |5 will be worth
investigating. For successful
programmers we have formed Six of
the Best where the programmers can
become shareholders.

Royalties: Up to 33 per cent.
Programs can be sent in on spec.

Silverlind, |56 Newton Road,
Burton on Trent, Staffs DEIS OTR
Brands of micro: BBC, ZX81,
Spectrum, Dragon, Pet.

Royalities: Up to 30 per cent.

Type of program: Games and
educational

Silversoft Ltd, London House,
271/273 King Street, London Wé.
Tel 01-748 4125

Contact: Mr. D. Bern

ARCADE ACE SERIES

by Andrew Beale

Softek. Tel 01-240 1422
Contact: Dr, Langdell

Soft Hits, Scriptor Court, 155
Farringdon Road, London ECIR 3AD
Contact: Mr. A. Rolington

Brands of micro: Most popular
machines. Progams in machine code.

Superior Software, 69 Leeds Road,
Bramhope, Leeds. Tel 0532 842714
Brands of micro: BBC

Royalties: Up to 25 per cent

Super Tournaments Ltd,
Computing Services Division, P.O
Box 47, Wokingham, Berks, RGI |
ILN

Freelance programmers contact to
set up own software house.

Tansoft Ltd, 3 Club Mews, Ely,
Cambs. CB7 4NW
Brand of micro: Oric

Virgin Games, 61-63 Portobello
Road, London W11 3DD. Tel 01-221
7535

Contact: Virgin Games

Brands of micro: Vic 20, TI-99/4A,
Spectrum, BBC, Dragon, Oric, Atari,
Commodore 64

Type of program: Games.

Supply program: On cassette.

Advice: Program must be original and
interesting — really fast moving. If an
idea looks good, then the programmer
could be encouraged to have a go at
writing it. There must be the realistic
attitude to adapr to change.

Advances: Made in certain
circumstances.

Royalties: 5 to 10 per cent.

Purchase outright: Possible in certain
cases.

Approx 10,000 sales of average
game. Programs should be written in
machine code. Programs can be sent
in on spec.

Other advice: Bear in mind that out of
the total amount paid for a game in a
shop |5 to 20 per cent can go in
marketing. Virgin promotes the
programmers. Important to have your
full name and address with the
program. Acknowledgements in seven
days.

Wildings, || Mesnes Street, Wigan,
Lancs. WNI 1QP. Tel 0942 44382

Workforce, 140 Wilsden Avenue,
Luton, Beds.
Bronds of micro: Spectrum, Dragon,
BBC, ZX8I
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® Thisisan entirely new com-
puter system. It was designed
with both eyes fixed firmly on
the future. So that whatever
shape the future takes, we'll be
able tofititinto the system. Just
as simply as the peripherals
and software already available
fit into the system. That way, the
system will grow with you. And
you'll never get left behind.

® Based around the Z80A
microprocessor, and utilising
Microsoft’™ BASIC, Aquarius™
has 8K ROM and 4K RAM resi-
dent within its console. Itis able
to provide up to 16 colours and
resolutionof320x192, and gener-
ates its sound directly through
the television’s speakers.

With twin cartridge ports,
the mini-expander allows simul-
taneous use of additional RAM
and software cartridges. Twin
disc game hand controls are
included and the unit provides
two additional sound channels.
The 16K RAM cartridge plugs
into either the console or
the mini- expander increasing
Aquarius”'s RAMcapacityto 20K.

With the ability to repro-
duce the entire graphic and
character set of Aquarius” at
80 characters a second, the
printer's 40 column output
allows transcription of the com-
plete monitor image

 REE SR EBEERERE B
EENENEEOEDREEER
Ao EENREERES
RO YNENEER S

@ Using standard audio
cassettes, the data recorder
provides storage for programs
and information, and allows
the use of cassette based soft-
ware. Incorporating a digital
tape counter and transmission
indicator, itoperates sequential
searching.

A large number of games,
designed to take advantage
of Aquarius"s sophisticated
colour and sound capabilities,
are available on cartridges that
plug into the console either
direct, or through the mini-
“expander. Cassette based
games can be used via the
data-recorder.

® Awiderange ofpreprogram
med cartridges is available,
including the LOGO teaching
program and practical home
data systems like FILEFORM"™
and the spreadsheerca!culator
package, FINFORM."

H(]ME COMPUTER SYSTEM

WITH AQUARIUS, YOU WON'T GET LEFT BEHIND.

MATTEL ELECTROMICS®
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Inside...

Setting new standards in
educational software with
Sinclair-Macmillan

Plus six other learning programs



NEW WAYS TO LEARN WITH
THE ZX SPECTRUM"~
Programs from Blackboard Software

The new range of educational programs from Blackboard Software makes
learning an enjoyable process by involving the child in a game which teaches as
it entertains.

Each program has a step-by-step example section and gives correct answers
after a number of attempts. Vocabulary changes can be made, allowing each
program to keep pace with the child’s development. This flexibility can also be
used in the classroom to cater for children of differing ability.

The instructive and colourful games which follow the successful completion of
each group of sentences provide useful practice in letter recognition and
increase familiarity with the Spectrum keyboard.

All programs are written for the 48K RAM Spectrum.

Alphabet Games

Three games of letter recognition (using either upper
or lower case) to help children learn the alphabet
and find their way round the computer keyboard.

Alphagaps — The full alphabet is displayed, along
with a second, incomplete version. The child must
fill in the missing letters.

Random Rats — Press the letter key that is
displayed on the gun to destroy the rats which have
invaded the cellar!

Invaders — Stop little green men from landing on
Earth by pressing the appropriate letter.

Early Punctuation

While an animated matchstick man marches above
displayed sentences the child must decide which
punctuation mark is missing and where to insert it.

At the touch of a key the matchstick man drops the
mark into place. After successful completion of every
sentence in the exercise, light relief comes in the
form of a bottle-shooting game!

The Apostrophe

As each sentence is displayed, a bird appears with
a worm in its beak. The keyboard is used to move
the bird and drop the worm into the correct place
for the apostrophe. When ten sentences have been
corrected, the Grub Game is displayed. Press the
correct character to change the grubinto a
butterfly...before it munches through a flower!

Capital Letters

A program to teach the use of capital letters.
Sentences incorporating proper nouns and
sentences without opening capitals are displayed.
The child inserts the correction by guiding an
animated figure to the appropriate letter.

For each correct answer an apple grows on a tree.
After ten correct answers the child’s skills in recog-
nising letters and using the Spectrum keyboard are
needed to save the apples as they fall to the ground.

Speech Marks '
A comprehensive program including sentences with
one or two sets of speech marks (“inverted commas”)
and exercises in both direct and reported speech.
Using the Spectrum keyboard, a cursor is used to
guide speech marks to the correct position. The
program offers three levels of difficulty, with full
examples for each section. Guide Max the mouse
through a maze, after the correct completion
of five sentences from each section, but beware of
Persian cats!

Castle Spellerous
A spelling game with ten levels of vocabulary,
including words with silent first letters, double letters
and other difficult words. The Princess has been
captured and carried off to Castle Spellerous. Helped
by ten soldiers, the child can attempt a rescue by
giving the right answers. Part of a siege tower is built
for each correctly spelt word. Mistakes are costly —
the wicked wizard appears as a vampire bat, turning
the men into frogs, butterflies and bats!

When ten words are spelt correctly the rescue
begins and the wizard takes flight.
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SINCLAIR + MACMILLAN: A NEW DIMENSION
IN EDUCATIONAL PROGRAMS

Sinclair have joined forces with Macmillan Education to
produce a completely new and different range of educational
software. The results so far can be seen in these exceptional
programs.

The Learn to Read series is derived from Macmillan
Education’s best-selling primary school reading scheme,
Gay Way. It offers a unique opportunity for parents and

teachers to participate in the child’s first experience in
reading.

Macmillan Education’s Science Horizons is one of Britain's
most successful school science schemes. Each program
concentrates on key scientific ideas and, through simulation
of real life, makes the learning process entertaining and
enjoyable.

s

Learn to Read 1

Learn to Read 1 is designed for children who
are just beginning to read. It is in four parts,
each of which develops skills central to the
reading process — letter recognition, sight
vocabulary, early spelling and memory. The
program is full of colour and fun and
children will enjoy learning to read as they
meet the animal characters — Ben the dog,
Jip the cat and their friends.

Learn to Read 2

‘reward’ system enabling
their achievements grow.

Learn to Read 2 extends the fundamental
reading skills practised in the first program,
as well as encouraging logical thinking. The
child's vocabulary is gradually built up as
new words such as “red.’ “green;
“ship” and “‘bus” are introduced. In addition,
Learn to Read 2 features an attractive

Learn to Read 3

Learn to Read 3 builds on the child’s
progress so far, so that he or she can gain
the confidence to move on through the
complex reading process. Learn to Read 3
features four different activities, all of which
are colourful and lively. Further vocabulary
is introduced until the child is reading more
than 30 words.

"o

car,’

children to see
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Learn to Read 4
Learn to Read 4 is the alphabet program in
the Learn to Read series.

Using various stimulating activities the
program gives the child plenty of practice in
working with the alphabet — matching initial
letters to words and pictures and spotting
missing letters. These exercises build
familiarity with simple sequences within the
alphabet.

Learn to Read 5

and “outside””

Glider Survival
Be a glider pilot! The glider models real-life
gliding conditions so that you can learn
through experience. As the pilot you must
consider the time of day, the amount of cloud
cover and the kind of terrain below you in
order to find the up-currents of air that will
keep you airborne. Try to fly as far as
possible and, when you are high enough,
navigate your way back to your home airfield
and land safely — if you can.

avoiding predators.

Learn to Read 5 teaches positional
language — often difficult to understand and
remember — by using words and phrases
such as “behind” and “in front of,’ “inside”

The program first demonstrates the
meanings of the words using clear pictures.
It then tests the child’s understanding of the
words in two lively games.

Cargo

Set sail around the world. Choose your ports
of call — New York, Tokyo, Belem, Helsinki
— then the real challenge begins! You must
reach your destinations safely, weathering
storms on the way. But first, load your cargo
— using all your knowledge and skill. Poor
loading can mean capsizing and sinking.
Your rank, if not your life, is always at stake!

Discover what it is like to be an animal in the
wild! Be a lion stalking your prey, escaping
human hunters. Or be a hawk, mouse or
even a butterfly, searching for food and

Survival models the natural world and
brings to life hazards that different creatures
must face in their struggle to stay alive.

Magnets
With an army of small magnets you set out to
conguer the powerful supermagnets of your
opponent. You have one weapon — your
forces of magnetic attraction and repulsion.
The strategy is simple: attract smaller
magnets to build strength to repel the super-
magnet. When cornered, just turn your poles
on your enemy and see what happens!

Learn to Read and Science Horizons programs are written for a 48K RAM Spectrum , and are supplied complete with
comprehensive supporting documentation for parents and teachers.




ZX MICRODRIVE/

»
A ZX INTERFACE 1
The ZX Microdrive System is unigue.
4 . AR _IL 4 » This compact, expandable add-on
- system provides high-speed access to
L] A massive data storage. With just one

Microdrive and a ZX Interface 1 you'll
have at least 85K bytes of storage, the
ability to LOAD and SAVE in a matter of
seconds, the beginnings of a local area
network of up to 64 Spectrums and a
built-in RS232 interface. The cost?
Less than £80.

How to get ZX Microdrive and

ZX Interface™ 1

Spectrum owners who bought direct
from us by mail order have been sent
full details. Order forms are being mailed
in strict rotation. If you haven't yet
received your order form please bear
with us. We're making good progress in
meeting the huge demand.

% If you didn’t buy your Spectrum by
mail order, send us the form at the
bottom of this page and we'll add your
name to the mailing list.

How to order

| Complete the appropriate sections on
1 the order form below. Note that there is
no postage or packing to pay on soft-

|

Loads programs instantly

Takes two joysticks
Just plug-in and play

The ZX Interface 2 is the latest new

one or two standard joysticks without
the need for separate special interfaces.

To use new ZX ROM Cartridge
programs, just connect Interface 2 to
the rear of your Spectrum or Interface 1
and plug in the cartridge of your choice.
Switch on and the program is then
loaded, ready to run!

ware purchases. Orders may be sent
FREEPOST (no stamp needed). Credit
card holders may order by phone,
calling 01-200 0200, 24 hours a day.
Please allow 28 days for delivery.

@Sinclair, ZX Spectrum, ZX Microdrive,
ZX, ZX Interface are trade marks of

Sinclair Research Ltd.

sirncCli=ir-
games already available on cartridge. — or with dozens of other Spectrum Sinclair Research Ltd, Stanhope Road, Camberley,
ZX Interface 2 also allows you to use programs. Surrey, GU15 3PS. Telephone: (0276) 685311.

You can use any joystick that has a
9-way D plug. Use one or two of them
for extra fun with suitable ZX ROM
cartridge or Sinclair cassette programs

peripheral for the ZX Spectrum system.
It enables you to use new ZX ROM
cartridge software: plug-in programs
that load instantly. There are ten terrific

To: Sinclair Research Ltd, FREEPOST, Camberley, Surrey, GU15 3BR. ORDER FORM
Section A: Hardware E20/S Speech Marks 4319 7.95
Item Price Total E21/S Apostrophe 4320 7.95
Qty Item Code £ £ E22/S Capital Letters 4321 7.95
ZX Interface 2 8501 19.95 E23/S Castle Spellerous 4322 7.95
ZX Spectrum - 48K 3000 129.95 E24/S Alphabet Games 4323 7.95
ZX Spectrum — 16K 3002 99.95 ' TOTALE
Postage and packing: orders under £90 0028 295
ordersover £90 0029 495 T —————
TOTAL £ pzyzglse to Sinccil:i? F?;sse:rglz Let; for £
Section B: Software *Please charge my Access/Barclaycard/Trustcard account no:
E10/S Learnto Read1 4309 9.95 *Delete/complete , ) .
E11/S Learn to Read 2 4310 9.95 as applicable. 0 I A [V O SO B 8
E12/S LearntoRead3 4311 9.95 ;
E13/S Leam to Read 4 4312 9.95 | SHanatife |
E14/S Learnto Read 5 4313 9.95 l MrMrsiMiss| || | | | L[ || Ll L L
E15/S Cargo 4314 9.95
E16/S Glider 4315 9.95 [Address | | | I N O [ [ | S
E17/S Survival 4316 9.95 | - HEEEEEEEEEEEEEEN
E18/S Magnets 4317 9.95 ! ' : ' ]
E19/S Early Punctuation 4318 7.95 [ I I I I T T ARV VP Te
(Please print)
ZX Microdrive © information request

Please add my name to the Microdrive Mailing List and send me a colour brochure with full specuﬁcations of
ZX Microdrive/Interface 1] (tick here).

Free Sinclair ZX “ Software Catalogue
Please reserve my priority copy of the January 1984 Sinclair ZX Spectrum Software Catalogue [] (tick here).

Please use the form above to send your name and address.
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Commodore computers, in
particular the Vic 20 and the
Commodore 64, suffer more than
most from the version of the Basic
language that they have been
allotted. Little has been provided in
order to make the programmer’s
life easier, particularly when using
colour and sound. Even if your only
use for these machines when
programming is to produce a
decent, readable, fast program, the
inherent Basic is unstructured and
not particularly fast.

Luckily, many companies
(including Commodore) have
recognised the existence of this
problem, and by taking a devious
step into other operating systems,
the Vic and 64 can be programmed
in a variety of different computer
languages.

One such operating system that
instantly springs to mind is CP/M, a
Z80 and disk-based system widely
used in the industry. To allow your
CBM machine to run CP/M and
therefore have access to all that

WATCH YOUR
LANGUAGE

Commodore Basic is not the most impressive
version around, so Pete Gerrard discusses
some alternative languages

Access CP/M with the Cé4-Link from Richvale Telecommunications

this entails (other languages,
databases, games etc) all you need
is a disk system and a Z80 card . . .

Two options are currently avail-
able to you if you find yourself in
such a position.

The first is to contact Richvale
Telecommunications in  Canada,
which proudly claims that by using
its Cé4-Link (and presumably the
Vic 20 version is called the
C20-Link) you can access CP/M.
Quite how, you'll have to find out
by writing to them. Richvale also
claims access to 80 column screens
and the like, so it's probably werth
dropping the company a line. It
lives at 10610 Bayview, Richmond
Hill, Ontario, Canada L4C 3N8. If
your boss happens to be out of the
office, the phone number is (416)
884-4165.

The second option is to send a
volley of abuse in the direction of
Commodore itself for taking such
a long time to get its own Z80 card
out, which will allow you to run
any CP/M based software,

including a wide variety of other
languages.

Using CP/M, Commodore
promises that you can have Comal,
CBasic, Fortran and Cobol up and
running on your 64 (sorry Vic
owners), although the lack of
documentation at present s
frightening in the extreme: there
simply isn't any!

Comal comments

You can obtain Comal anyway
from the Commodore educational
workshop to run on an ordinary
64. Comal is a structured language,
and usually comes out looking like a
cross between Pascal and Basic.
The main campaigner for this
language, Len Lindsay, has the rare
distinction amongst language
arguers of actually knowing what
he's on about, since he wrote the
recommended manual for Comal
users.

If you want to drop him a
line with any queries, he can be
reached at 5501 Groveland
Terrace, Madison, WI 53716, or
call (608) 222-4432. He'd prefer it
if you sent an sae with any letters.

Alternatively, your UK contact is
John Collins, who can usually be
found at Commodore's head-
quarters at 675 Ajax Avenue,

Slough Trading Estate, Slough,
Berkshire, or telephone 0753
74111.

Versions of this language exist
for all Commaodore machines, and
all of them are supposed to be
free, if you're interested. You'l
probably get charged for a disk, but
that's only fair.

There's more!

Other languages promised from
Commeodore — for the 64 only —
are Pilot and Logo, both designed
for use in a computer aided
learning environment.

For once, the two versions for
this machine have been extended
to make use of the facilities on the
64, including sprites and sound, and
both have their strengths in

particular areas.
Pilet, for instance, concentrates

on text handling, and scholastic
lessons of the ‘here's a question,
now what's the answer’ variety are
easily handled in this language.

This is because Pilot can simply
be programmed to accept a variety
of responses to a question other
than the correct one. For
example, if the answer to a
question is America, most Basic
programs would require you to
type in just that. However, using
Pilot your computer can easily
accept variants such as USA,
United States of America, and so
on.

Logo is more of a graphics
language, and most people will have
heard of the logo turtle, an
endearing little chap who wonders
about the screen producing pretty
pictures. There are drawbacks to

it, in that the use of the commands

RIGHT and LEFT for turning
corners will mislead many before
they properly get to grips with it.
Nevertheless, the power of these
two languages in the right hands
cannot be over emphasised.

Both should be available from
the usual Commodore dealers, and
no doubt W.H. Jones and Co. will
soon be awash with turtles and the
like.

From other suppliers

Other languages from
independent suppliers include Forth
from Audiogenic. This is available
for both Vics and 64s, and comes in
cartridge form (watch those inter-
faces!). Audiogenic lives at PO Box
88, Reading, Berkshire, or can be
called on 0734 586334.

Forth has been
linked into the computer in a
professional way, and makes the
use of colour and sound much
easier than it is on the standard Vic
or 64, not to mention a lot faster.
At £29.95 for the 64, and £39.95
for the Vic (although they do
chuck in an extra 3K of memory in
the price), both of these are worth
investigating.

A second Forth (any more of
them and this could get to be like
those ridiculous Scottish score lines
in football games. You know, the
East Fife 5 Forfar 4 variety) for the
64 is supplied by Kobra Micro
Marketing, at PO Box 28, Henley
on Thames, Oxfordshire, or
telephone 04912 2512. This one
costs £39 and is claimed to be a
true implementation of the Forth
language, although as with all these
things one man's standard s
another man's version.

Audiogenic’s

Conclusion

But in the long run, whether you
like it or not, CP/M seems set to
become: the industry standard.

As it looks extremely likely that
the Commodore 64 will be
adopted as Commodore’s
‘standard” machine for the next
few years, a version of CP/M
bought for that machine (as soon as
a version becomes available) will
probably work on all future 64 off-
spring as well. Until Commodore
changes its mind, of course! B
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Welcome to our January collection of Readers’
Programs. This month we bring you four programs
in this section. There's Lunar Lander for Dragon 32
owners, Hangman for users of the 16K ZX81, and
Mission Impossible for the Spectrum. Devotees of
Acorn micros are catered for by this month’s BBC
Micro listing, Fruit Machine.

We do check the listings but occasionally a little
debugging may be required. But if you decide to send

programming tips to fill these pages in the months to
come, so if you feel your latest game or utility
deserves an airing in Which Micro?, send it now.

Yes, we do pay for your contributions, the exact
amount depending on the length of the listing. As a
guideline, it usually averages out at around £30.

Send your printed listings to Which Micro?, Scriptor
Court, 155 Farringdon Road, London ECIR 3AD
together with a copy on cassette if possible.

us your program PLEASE try to ensure it's bug-free.
We are looking for more good listings and

Please do not send us your only copy as we

cannot return it.

MISSION IMPOSSIBLE

Nuclear power stations and men
don't mix. There is always the
danger of exposure to radiation or
the inevitable human error that can
lead to catastrophic results. There
is also the danger of sabotage and
terrorist action.

The solution to this was the
Manson Green Automated
Nuclear Power Station. It was run
by robots for 10 years with no
problems at all. A laser defence
mechanism kept out unwanted
visitors and robots patrolled the
nuclear fuel rods.

112 LET

SR oo

Sig
pginic
?.B 1;.: i
i=L4+3 iF - £
128 L-xﬂ 535
1830 GC SuUB U
1048 S0 SuB. 3588
1Sg8 G Toe 1680

==3:

'»L!B Q:E%

Eaﬂﬁs AF THRET E=""T"" T3

There has now been a mal-
function in the complex and the
defence mechanisms are
preventing its solution.

The fuel rods are at the top of
the screen and can be recognised
by the flashing radiation warning
indicators attached to them. You
must collect these one at a time
and transport them to the corridor
at the base of the screen and
deposit them in the lead cen-
tainers. But your task is not as easy
as it may sound.

The laser defence mechanism has

LET r=€

gglm IF IRKEY$="86" THEMN SO TO I8
2B IF IMREYE="T7" THEMN TD TD =7
26
2P IF X S SRR TRHREN 292 T o3
2048 RETURNE
295S@ IF IN 31=2 THEN oD TD SSaa
P63 IF IN Si=4 THEN GO TO =500
118 LET =0
= GO TO 4
IE‘ _:f‘; "\E-T ';ru'\x.. FrCci:=2 TrHACN LCT
= . IF L1 THEN LET i=-1
1226 GO SUB .:1@@+(1C:E!=—Ll
o0 SUB o
S0 SUB 358
GO TO 1008
=& IF INKEYS="TS HEM 50 TO 2S5
Spi@ IF INKEY$="6" THEN GO TO 26
ata) —_—
252@ IF INKEYS="TF" TREN GT TD 27
e G s
Sp2@ IF INKEY®2="3" THERK S0 TOo =&
o
oRpa@ RETURN e
IF IN 331i=2 THEN S0 To 2588
IF IN 3i=4 THENN GG TO =2caa
IF IN Bi=8 THEN =0 TO 2798
IF IN 31=1 TH O TO 28a8
RETLURN

three modes:
. Vertical
2. Horizontal
3. Dormant (not activated)
These three stages are passed
through and the average time
between changing stages decreases
as more rods are collected. Early in
the game it is fairly easy to make
headway whilst the mechanism is
not activated. This gradually gets
more difficult and a strategy must
be worked out in order to
complete the task.

NB: The figure is normally black
2588 LET nX=nxX-1

but changes colour to magenta
whilst carrying a fuel rod. Once
holding a rod you must make your
way to the corridor and deposit
the rod before you can collect
another.

The game can be played with
cursor key control or by using a

Kempston joystick. Further in-
structions are included within the
program.

Lines 9200 to 9385 of Mission
Impaossible contain the instructions,
while the player's movement is
dealt with by lines 2000 to 2825.

2515 IF ATTR (N4 .nx¥ =57 THEN GG

"D 2558 -
S26 PRINT INK CiAT NU. . NX+3,74 70

. BEEP .@G%5,.-8: PF&IH“' }'—‘s“‘ r-é._a_n:r;;.

INK 7:AT ng . .nx+1; *: BEEPRP .&

=,-3: PRINT INE C:BT nu.nv:™4

=525 RETURN X -y

2558 LET nx=nx+1: RETURN

Zaaa LEY ny=nd+1

Soa3 IF STTR (nd.nXX=63 THEN GO

TS 286

=685 IF ATTR (npy.nx) =58 THEN &G

TO Sean

2615 IF RATTR (N4 .nx1 =57 0OR 52 7T

=l

2558 LET fiu=NR4Y-1: RCTURN

=70 LET nu--nu -3

271@ IF ATIR (N4 ,.NxX} =137
SUE 5288

2715 IF ATTR {nu.nx} =57

TG 2750

728 PRINT INMNXK_

DU+l nx;"®": B
at A .nX; "
EP .1,-3

==
e .

-

A

2725  RETURN
2758 LET nu=ny +1:
2580068 LET nNX=nXxX+1
2815 IF ATTR
TO 2858
zae@ PRINT INK
BEEP .@85S.-8:
nx-=1:" "; INK
EP .05,-3:
S
o x
=825 RETURN
2858 LET nx=nx-31:

PRINT INE -
INK C.RT nuy.nx:"

RETURN

iNY.RX3} =57 THDN fedn
P T OTIY L
g BE
Dy . nhx,;

RETURN

WHICH MICRO? JANUARY 1984




300@ LET hx=316=(IMNT ENDxz133)327
3@16@ INK 2: PLUOT hAX.352: DRAW @1
19: BEEP .@7.3@: INFK 7: PLOT hx,
32. DRBW {,.313iS

S220 IF NX<>INT {(hx 83 THEN RETU
b=t

38265 IF nNU<3 OR ny*>1T7 THEN RETUR
332 LET m=wm+1: IF B<3 THEN QO T

O 4788: GO T 3223

3103 FOR 2=1 TO 13: NEXT =

3118 RETURN

3200 LET hg:EiIHT ‘Dﬁgﬁﬂiﬁﬁ

221@ PRINT INK 4.A/7 hid .2 B e

- BEEFP .2

29: PRINT INE 7.:837 H;; P

S22 IF hudrng THEN RETURNMN

3221 LET 22=m+l1: IF m<3 THEMN SO T

O 47808a —

3225 FOR x=1 TQ &: BEEF .8%S,73x

PRINT INK X,RAY .0k, " ~",RAY nE£

nx*wﬁn BT ng,nx'.unu-‘.g-r ny!nx_;u

. NEXT X ;

5323@ PRINT AT ny,nx;"

3235 GO TO 4880

3SQB: PRINT INK 7,87 =2,9x5;" ~
3gi@ RERD g: PRINT INK 2i8T 2,3;
3515 LET gx=9

agggelF NnX=9 AND NY=2 THEN GU TUO

3538 IF 9-2 THEN RESTORE 49391
SSIB-RET

BSEO- —l+1. IF B3 EmM GO T
a2

2606 FDR %—1 TO 6&: INK x: PRINT
R: ng, 2 -": EBEEPR .93,8&:; PRIN

nu,.nx;:“0%: BEEP - 83,

tB*x)-EB PRINT AT ny.nx: [}
R0 RALSE 1080 1R 0 FRRER o.

INK '7: P :
BRIGHT 1: CLS AEER 8
4@20 PRINT “OPERATIVE DECEARSED: -
: BEEP .1.0: PRINT

A030 PRINT
ero': BEEP

“"8LL i1ife functions z
: -1 @: PRINT PHIMT
4348 PRINT STHTUS REPORT: EE
«1.8:; pn;w:
4358 FRIMT “Fuat

;T8

4262 PRINT
i INT
PRINT

Taos

"Miss3ion SUCLE 2
(FTRA1I&F1TS : ) A7
PRINT g

[ l)l-o
)

*.-r
"4
1T

o D

IF INKEY$="
IF INKEYS="="

GO TO 438388

FOR 4=3 7O 1I8. FPRINT 87 73,
IMNK S."¢"; INK 2;RT pu.0M; "¢
“: BEEP .@2,9: NEXT 3:

1?95 PRINT IHK 7. PRPER ©: RT a.=2
: "OPERAT IVE INJURED.PRESS "X "8
T 23, . "FOR gggIC§L BTTENTIOMN &
RE-STRRT": B T T =

471@ IF INKEYS="x" THEN GO TQ &7
1@

472 GO TO 471i@
4739 CLS : GO
4748 PRINT INK “®.

S7 45 k¢ T

10

ngtte S0 TO 1963
IF C<>3 THEN GO TO 5108
LET £=8: LET rL=feg-X
FOR x=-49 TO 4© 3STEFP 18
PRINT INK Z AT RY . IX; W
LET nu=ny-1
asS@ DRINT INK ;AT ny.nx; " 3"
S@6@ LET fs=rs+1: IF r: 14 THEH
GO TO casa

S@TE RETURN

NK C;:°
See
sSele
Seze
5038
5940

=ASE

S1¥6@ LET nu=ny-1: RETURN
sz IF C=3 THEHN SD TO S3ea

S21g LET <=3

x=1 7: PRINT INK xR
2Ry ﬁi‘” 1 EReZ: BRINY BN
. RETURN
S3@8 LET nu=nu+l: RETURNM

228 PRAUSE 188: PRPER 7. IHE

SBCRDER 2: BRIGHT 1: i

8028 PRINT "MISZIOH

BEEFP .1.10: PRINT

6832 PRINT "RALL 7O0dsS recovered.

: Station now safe.
Conpgratulations.”: B

EEP .1,1@
5848 PRINT : PRINT : PRINT PRI
NT : PRINT PRINT PRINT G0
TO 48076
9088 PRAPER 7: BRIGHT @: LS : LE
T C=8: LET nu=19: 'LET nxX=1%: LBET

rs=0: LET gx=4: LET g=0: LET rC
=17

INK

208180 PRINT

8820 PRINT 'I i, "B : FOoR x=2 T
0O 28 STEP 2: PRINT AT

1.%; INK 3
FLASH 1;"e": INK 1. FLaSH & "B
NEXT »: PRINT BT 1.30: INK 1,
sgga PRINT INK 2:"H . INK ?iag
1; -
9835 FOR w=3 TO iS STES 2: PRINT
8T 4,0; INK 1 8F . 4INE 7;
we T THIE 1
PRINT AT =#+1.€; i 1; il
" FOR X=3 TO 25 STEP 2: PRINT
T ysl,x;: INK 7;° “; INK 1;"B";
NEXT X: PRI INK 20 e TEINK 3
. 7 NEXT u

7@ PRINT INK C AT nu.nx;:"g"
9888 GO TO laeee

92008 CLS : INK 6: PRPI R @: BOQRDE
R ©: CLS

97 18 PRINT “LOCATIOCHN: . BEEP .S,
1t : PRINY . PRINT A FULLY RUTOM
ATED NUCLEARAR PDOUER STATION PaSTRD
LLED BY GURRDILFN RGBUYS AND PR
OTECTED BY R LA5ER DEFENCE MECHR
NISM.': BEEP .5.1@

9248 PRAUSE 688: CLS : PRINT “PRO
BLEH-”: BEEF=.5, 18: PRINT : PR
“FUEL ROD HANSL ING

. ALL ROEBS EXPOSEDR.
TIME TO CRITICHL RHDIDRCTIUE
RUNRURY CONDITIGHN: UNEKNGUNT
BEEP‘.S,lﬁ
SIS\ PRUSE ©@8: CLS
SION: *: BEEP .5.186: PRINT :
T "YOUR MISSION SHOML D vYOU DECID
E TO TRRE ITFT IS5 T ENTER THE PD
WERSTATION AND MOUE THE FUEL ROD
S INTO PROTEECTIVE LERD CONTF INE

——

FeIixt i

RS.": BEEP .5,112
931@ PRUSE EBB: CLS : INK S5: PRI
NT "TOPFP SECRET"™: BEEF .5.18: PRI
NT FRINT "BRIEF: FRINT PRI
NT "1: The fuel rfgds are tocated
at the top of the screen and ca
N béerecognised 2as5itd 2= ithey ha
ve FLAsShinNg radiaiion wainNning
indic£atdrs attached.": BEEPR

s,10
348 PRINT : PRINT “2: The lead
containers sre sSi1tuated Iin
& COfrador at the base of the
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SPINNING SILENTLY
IN SPACE

To . . . Beyond Competition House, Farndon Road,

Market Harborough, Leicestershire LE19 9NR

Pleasesendme... Qty Total Price

Title

UP PERISCOPE £6.95

GOODNESS GRACIOUS £6.95

SS ACHILLES (DISC) £19.95

SPACE STATION ZEBRA £6.95

BEYOND HOTLINE_ - GRANDTOTAL

0858 34567
all prices include p&p

I enclose a Postal Order/Cheque payable to
Beyond, or charge my credit card.

Card Number
Access/Visa (Delete as necessary)

Name

Address

Post code

Signature

Please rush me dertails of the Enfer the Beyond Sof'fware Club.




& X to select controts .
9358 IF INKEYS="X" THEN GG 7O 33

=3)
a35s 60 To 93S5é

g37s CLS : INX 7. CERINT “CQJ?Sw:
SELECTION: ' PRTNI 3 FREET kUH
3CR KEYS (Press T} PRIMNT : PRI

MT "KEHPSTQN—JJETICK (Praess JY 7

BEE 9,18
_‘BSBB IF INKEYS=" THENM GO T 9S4
THEN GO TO 294

a9
9385 IF INKEY&=".i"
=20

89388 GO TU S580
9486 LET .i=2Rap
ga1e GO 7o SS8d
S420 LET J:ut:ﬁ

Q438 =0 TO =T

9S@@ FOR n= TO F: READ a POKE
USSR "a"+n,a: NEXT n

gs5gs FOR n=8 T T: REBID a: ROQKE
USR "b"+4ni.s: NEXT a

8518 FOR n=@8 TO 7: RERAD a: POQKE
UsSR "c"+n.a: NEXT n

9515 FOR n=@ TO T: RERD a: POKE
UsrR “gv+n.a: NEXT &8 e
gs2e FOR =2 TG 7. =R&E=LD = POREE
USSR e +n.a: MNEXT -

aQses FGR =S T8 7 EERD = FORE
us| “rfrt+n.a RMEXT o e
QAs3@ FOR =0 TO 7. RESD: = oA
USR "9 +h.a NEXT n

9535 FOR nNn=@ TO 7: RERD a POKE
USSR "h"+n.a NEXT n

SS42 FUR =8 TAQ 7. RIsS 3 PORE
UusrR '+ L2 NEXT

8545 FWR o=@ TO 7: RERD 2 PORKE
LSRR “ad"+4+n.a NEXNT 0

o955@ FOR n= TU 7: REHD 2 LR E
USR "R +0 .3 T

SESSE FOR n=02 . = oORE”
USSR "t +n .2 :

956 FOR n=2 = FOoORTD
USR "m"+n,3: oI

Q58S FUR hi=d TO 7 RESD a3 FORE
USSR "™ ¥nm.= HNEXYT N

957 FOR n=& 7O 7 REHRLD =2: TBORE
USSR "o"+n.a NEXT

es57s FGR n=& 70O 7 REALD = FPOKE
USSR P +h.a NEXT n

S5&E FOR n=€ 70 7. REE&SD = FGRE
USSR "3 4n.a. MNENT o

9585 FOR ni= T4 7 "ERD & SORE
UBR “rvIen.a NEXT

as9e FOR n=2 TO 7 RESD & POKE
SR "s"+n.,3 NEXT n

9595 FQR n=& TOQ 7 RERD 2 POKE
USSR "t +h.a. HNEXT n

Q8860 FOR = TGO 7 ]ERD 3. PQAQKE
USSR "uren .2 MNMENT o

SESER RETURNM

720 DRTA 2.EIN OOSQ1Ce8.5IN oS
11166 .BIMn 30101018 . 5N SLEL1DD8,
BIN RE1DIQE . BIN 98010108, B1IMN &2
1801889

Q75 DRTAH @ 0,.6,8,.2,.2,.8.8BIM CORF
iggaE

S718 CATA BIN 00211138

100 .5IN SOAR1ADS

o
[=]

it Gaﬁl:icc I
Q718 ORATR B 8.8. Q B‘ e 3

IMN 3631146@,&1“ SOCLIULE ., 5IN
21222

S726 DRATA BIN 8212160 .5IN ca@ld
192 . BIN 000002169.,2,0,8.,.06.,06

S725 DRATA @,.BIN BBE“QE::,EI’ Pl

20818 ,.,BIN 33399113 BIN Y0GBEB11,;

B I d@22aadia 8SIN aaaaaie«_nzn an

casiIasn . _

T30 DRTH &,.5ik Gio5S

ceeed . BIN 21188882 .81
B5IN Bl.BB“EE.EIH igipp
ioaes

9735 DATA 8.8 ,8,BIN 101831012 ,81IN
21012181 .0,.08,.0

e .

M

89740 DRATA BIN 88111100 .5IN 8111
180,BIN 11223233131 ,.83IN ’11’&"51,53
N 13131311111, BIN 111311111 .8IN 90211
1180,8IN ££8222188

Q745 DATR BIM £3123133

- =
811.BIN 18918511 ,31IM 2gz2:iD22 .87
N 19@"1@91.=-H 3?;%@1&1 =If
PAA11,.BIN B51ii111i6
975S@ DATA BIN 2aadavdew B Il Joddd
228 . BIN PEESSCooo,0IN nhm;;uua,nr
i A0A1188a.BIN BMGBE EIM 39S
20006, 5IN ebocoope
9755 DATAH BIN 8agacels BTN 323
206 ,.5IN 868111199 .5IN 0Uiegliee@ ,.BI
N 901001068 .BIN 08111188 ,.5IN Q0T
2002 . 8IN S3522CED
9?6@ ORTR B 280808SSSeE8 . 5N 9111z
i18.BIMN 81CGTO10.8IN CiEcoiv.B5X
N aleeeale . BIN BlBaBE*@.EIN ex111
111@.BIN 22000888
Q765 DRATA BIN 1113112133  8IN 18388
2ai1 . BRIN IPEADAR1 , BIN I00008R1  BY
M 19@939@1 BIN 19@@8891 BIN 1BQw
8% . BIN 1_11111*
g77E DATHE BIM LiligTowd.,
20 BIN R120680& .8 I
i~ 1@1@@@@9.“TM QA{IOT
977?S CATA @ _.8BIMN 288312 o
113 .5IN B¢¢14;;w BIN @;1;;110
8IN 88111139 BIN 959l110060.0
978@ DARTA 8.BIN @li0eess. BIN 821
Gl1oo8 . BIN Qiililiﬁ oI éi;ﬁ;ﬁﬁa,
B5IN 2110eeed, 8,8
97858 PDATR 9. BIN Sisietes
18118 .6BIN 81111116,
BIN @@B.Gll@ 3.0

i)
-——

Uiﬁ

9798 DRTAR ©. ELN DET L o o
ioPEd ,.BIN SaSr1ios B It o8,
B5IN Biill&ﬁg SIN S1111iE8
S795 DATA BIN 190100161 .23IM 113111
111,8BIN 198311881 . EBIM alﬁliﬂig,az
™ @1114119 BEIN. 58183815858 .21 o483
1900 .8 ’
98@@ DRATH BIM B811121:3.8IN 113111
111.BIN 111313131311.BIN 11111111,31
N 13113131331 .B3IM 3133222332 . 8IM 13131
11313 .8IWN 8131iliie
828 FPAPER ®: BORCER @: CLS LE
I 70 4 IhiE i
=j+i: IF =38 THEMN GO
EEF .o =D Ui, 5 SR

s == = E =& =
2 855 . EE2 333
F § F B O SOas = SImaam = - ]
HBTN
2INT

D LR By o (0 80~ 1D

2995 ,” EE—JS |- —- -
ke ‘-q‘
%Qla NT 55 ¥ 32 E 52 1. %
9(!151 LR} [ B T I k1 E - =
B er— - - PRINMN
?E:;g 3 !"'H! !&:?Fxﬂ!:
9935 huh b I n‘ﬂi&
I :
2 0% - CRIT
5958 =
e - « «T: PRINT : PRINT
9965 PRINT " A SYMNACRDODE S0OFTURR
PRODUCTION": PRINT
""5 MHEXT u
77 GO TGO asa2s
s GC To a=Zesd
g DATA 3.4.3.4 .3 .2 .S .6.7.8,9,
BB 56:7 ,6,5:.6:7:8,9,10,11,22
3,24,15,38,37,2&5 27,25 138 13,3
A3 32, 383,314,418 .15 .45 14 A5 _af
£18,17,16,17.,18,.15. 28,21 ,.22,23
24 .24 .23 .22, 253,24 .25.26.27.28.2
7.26,.25.,26.27.28.,.2 ' ) i
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HANGMAN

One problem with playing
Hangman with a pencil and paper is
that you need an opponent. If you
can't find one, then D] Brown's
version of the game lets you play
against your ZX81.

If you get bored guessing the

words held in line 5030 of the
program, you could add more using
the same format, or even replace
the lot. The program also lets two
people play, one player entering a
word for the other player to guess.

Each time you try a letter which

doesn't appear in the word,
another piece of the hanging man
appears on the screen until . . .
You're dead.

The part of the program which
holds the graphics to do this is
between lines 3100 and 4190.

PROGRAMME “HANGMAN" 3490 RETURN
3500 PRINT AT 9.,7; e
EDIT LINE SO30 TO CHANGE 351 PRINT AT i1e.7:"
COMPUTERS UVOCABULRARY 3590 RETURN
258% BRINT AT 12700
1 PRINT 3682 PRINT AT i13.7. " £
2 FPRINT 698 RETURN
S5 LET G=0 728 PRINT AT 12.S =
20 RABND Z7EL PRINT AT 15.5; "
PRINT "PLARY COMPUTER OR FRT )| 3702 PRINT AT 13.6; s "
END?" ,"(TYPE ""F"" FOR FRIEND) " 3703 PRINT AT 14.6; e
6@ INFUT O% 37924 PRINT AT 14,7, "9"
78 PE? < 3528 BRINTMar 14.0;om
890 IF O%<>“F" THEN GOTO S00O 3801 PRINT AT 153.49: A"
9@ PRINT AT 3.0; "TYPE WORD: - 3802 PRINT AT 12.10; 'z
10@ INPUT U$% N 358390 RETURN
11@ PRINT AT 5.0;" 39090 PRINT 8T 14,7;:"9g-
112 SLOW EEEE EE§S$ AT 18,71
115 LET L=LEN Us$ 3990 nETURNﬁT Lhes
128 DIM RI(L) 400@ PRINT AT 18.5: " a"
2068 FOR N=1 TO L 4801 PRINT AT i8.&. ¥~
510 PRINT AT B.N;"- 4202 PRINT AT 17.6." "
528 NEXT N 4003 PRINT AT 17.7; "%
7R2 PRINT AT 3,8:"THEY A LETTER: | 43968 RETURN
- " 4100 PRINT AT 17.85; "%
710 PRINT AT S.@:" (""" TO STO | 4101 PRINT AT 18.9; "%
i T Ts 1195 PRINT AT 2°18:% -
18; “THE
805 PRINT AT 3.@;" YU P sl
“S,AT 5.0 ¢ s 4Z00 GOTO 9016
gég EETTi - . IE— " %%99 RETURN
=" g EMN SOTE 5595 @2 PRINT AT 3.@; “THI L
190@ FOR N=1 TO L =02 PRUSE 5@ i
1910 IF T$=W%I(N TO N} THEN GOSUB | Sgpi FAST
=47 71" S@30 LET S%="BRADGER/BART BERAR -BUF
1828 NEXT N FARLO -CAMEL #CAT ~CHAMO IS ~CHIMPRNZE
i@25 LET T=0 E/-COW-COYOTE/DEER -DOG - DONKEY ~DRO
1856 FOR N=1 TO L HEDABRY FELEPHANT ~FOX /GIRAFFE +GNU ~
1831 LET T=T+R (N} GORT A HIPPOPOTAMUS /HORSE ~HYENR - IM
1832 NEXT N o Pl A -HEGNGARROC AL FMUR AL IONALL AMB AL
183Z IF T=L THEN GOTO ZIEEE YNX A MONGOOSE AMOOSE 0T TER-FANDA AP
1848 LET S5=5+I IS -RHINEROCERQOS -SHEEP.-TIGER-UALL
1956 GOSUB 2700+100:xS AEY s ILDEBEESTE -UOLF ~-ZEBRA"
1060 GOTO 700 SE49 LET TW=49
20082 PRINT AT O,.N;Ts$ SEES® LET NW=INT {(RNDs$TWI +1
20160 LET RN} =1 =S@5@ LET XuW=0
2028 LET I=0 2650 LET Lg=""
20589 RETURN S@S50 FOR X=1 TO NW-1
0@ RETLIEN SS90 LET XW=XW+1
319@ PRINT AT 21.@ &80 IF XUW:>LEN S4% THEN GOTO 7O
F139@ RETURN_ 5010 IF 5% (XW) <>" " THEN GOTO 5@
S2b FRINT A7 2.2 [=1x]
3201 PRINT AT 1&.2:; 50280 NEXT X
3202 PRINT AT 16.2; S@Z0 LET XuU=XL+1
320353 PRINT AT 317.2: 5@40@ IF XUW:LEN S%$ THEN GOTO 110
Sa@d4 PRINT BT 16.2: 56858 IF 5% (XUW)="," THEN GOTO 11@
325 PRINT AT 15.2: 6060 LET UE=US+S& (XU}
3298 RETURN 6872 GOTO 6030
EZEeQ PRINT AT 14 .2: 5900 GOTO 70
35@1 PRINT 8T 15.2: 99900 PRINT AT 21.1ie;*“
S5@2 PRINT a8t 12.2; 9010 PAUSE 156
3365 PRINT AT 11.2; S9@2e GOTO 7a
ﬁfa¢ PRIMT 8T 1@ 2] 3900 LET N$="HANGMAN"
q S PRINT AT g9.2:% 991@ SAUVE N%
3590 RETURN S920 RUN
ﬁ4a@ FRINT AT &.2: 39339 STOP >
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REM 550000046 9636 96 9636 36 36 30 00 30 36 36 96
REM #% FRUIT MACHINE %%
REM % by *
REM #*% Nick Dudley #%
REM %36 3 363 46 3 96 3 3 3 9 3 3 % 3 3 3
1@ ON ERROR BUSTY%=0:YDU 4:FROCBUST
102 oldA=RND(7):0ldB=RND(7):01dC=RND(7)
200 MONEYY%=100
32@ BUSTYZ=0
40@ MODE 2
see vou 19,15,7,0,0,0,1%9,68,0,0,0,0
&0@ DIM A%(7) ,B$(7) ,C¥(7)
70@ VDU 23;8202;0;0;0;
800 *FX11,0
90@ F/Z=0@:F2%=@:F3%=0
1900 H=0:H2=0:H3=0
118® FROCSETUF
1200 PROCAGAIN
130@ IF BUSTYZ=1 THEN 1408
1400 REPEAT
150@ PROCSFPIN:PROCSCORE: PROCAGAIN:UNTIL BUSTY=1
1608 END
17@@ END
180@ DEFFROCSPIN
190@ IF MONEY¥=@ THEN END
2000 MONEY%=MONEY%-1@: FROCCASH
21@@ IF F¥%=1 THEN H=1 ELSE H=0
2200 IF F2%=1THEN H2=1 ELSE H2=0
2300 IF F3%=1THEN H3=1 ELSE H3=0
2400 TwW=200
2508 S=25:N5=0
2600 IF H=1 THEN A=o0ldA ELSE A=RND(9)
2700 IF H2=1 THEN B=oldB ELSE B=RND(%)
2808 IF H3=1 THEN C=o0ldC ELSE C=RND(%)
29@@ S%=RND (5) : S2%=RND (5) : S3%=RND (5)
3000 REFEAT
210@ IF H=1 THEN GOTO 3300
3200 A=A+1:1F A>7 THEN A=0
3300 IF H2=1 THEN GOTO 3500
3400 B=B+1:1F B>7 THEN B=0
35090 IF H3=1 THEN GOTO 3700
360@ C=C+1:1F C>7 THEN C=0
3700 COLOUR(A MOD &)+1:FRINTTAB(7,11);A$(A):COLOUR(B MOD &)+1:PRINTTAB(Y,11);E$
(B):COLOUR( C MOD &)+1:PRINTTAB(11,11);C#(C)
3800
39@0@ SOuUND1,-10,10,2
4002 IF NS>=25+5% THEN H=1
4100 IF NS=25+S% THEN SOUND 1,-13,50,2
4200 IF NS>=30+852% THEN HZ=1
4300 IF NS=30+S2% THEN SOUND 1,-13,50,2
440@ IF NS>=36+S3% THEN H3=1
450@ FOR V=1 TO TW:NEXT:NS=NS+1:TW=TW+10
4600 UNTIL NS»>=36
47@@ SOUND 1,-13,5@,1
480@ H=@0:H2=0:H3=0
4900 Fri=0:1F2%=0:F3%=0
500@ oldA=A:oldB=B:oldC=C
51@0@ PRINTTAB(7,9)" "
520@ ENDPROC
53@@ DEFPROCSETUP
5400 A=oldA:B=o0ldB:C=o0ldC
55@@ VDU 23,224,1,7,26,228,228,238,14,14,23,225,8,106,255,255,255,255,126,36,23
,2246,0,60,126,255,255,124,60,0,23,227,1,2,52,120,252,252,120,48
S608 VDU 23,228,0,0,255,129,129,255,0,0,23,229,24,60,60,126,126,126,255,24,23,2
30,102,255,255,126,126,460,60,24,23,231,255,255,24,24,24,2146,248,248
57@@ FOR X=@ TO 7:A%$(X)=CHRS$ (224+X) 1 B¥ (X)=CHR#¥ (224+X) : C$ (X) =CHR#$ (224+X) t NEXT
S5ee@ VDU 23,245,24,60,1246,255,255,124,60,24,23,244,255, 255,255, 255,255, 255,255,
255
5908 GCOoLe,.3
6000 MOVE 192,0:DRAW 192,748:1DRAW 334,748:1 DRAWI3S, 7281 DRAWSEO , 9281 DRAWBER , 768: D
RAW1D24 ,74B: DRAW 1224,2:DRAW 192,0
6180 MOVE 1024 ,96:DRAW1O72,96:1DRAWIO72,32: DRAW1128,32:PLOT B85,1120,758: DRAWIDT2
»768: PLOTBS, 1872, 1601 DRAW1024,160: PLOTSS, 1024 ,961 MOVE1072,946:1PLOT 85,1072,160
4200 GCOLe,7
4308 MOVE 240,720:DRAW 3346,720:DRAW 334,80:DRAW 240,801 DRAW 24@,720:MOVE 880,72
@: DRAW 976 ,720:DRAW 976,80: DRAW B8B0,B0:1DRAW 860,720
6400 FOR X=1@ TO 28 STEP 2:READ CH$:COLOUR X MOD S+1:PRINTTAB(4,X)CH$:PRINTTAB(
14 ,X)CH$1NEXT
4508 DATA 5,0,1,0,3,0,1,0,2,0
6600 FOR X=144 TO 656 STEP &4:MOVE 24@,X:DRAW 336,X:MOVE BB0,X:DRAW 976, X:NEXT
6700 GCOL@,1:MOVE 432,432:DRAW 784,432:DRAW 784 ,496: DRAW 432,496: DRAW 432,432
4800 COLOURL: PRINTTAB(7,17)"g"
490@ GCOoLa,4
708@ MOVE 4146,608:DRAWERO,508: DRAWBDB,594: DRAWA1L , 674t DRAW 416 ,608: MOVE 544,408
1 DRAW 544,4694:1MOVE &672,608:DRAW &£72,694
710@ COLOUR(A MOD &)+1:PRINTTAB(7,11) ;A% (A):COLOUR(B MOD &)+1:FRINTTAB(9,11);B$
(B)1COLOUR( C MOD 6)+1:PRINTTAB(11,11)3:C$(C)
720@ VDUS:GCOL@,.5:MOVE 44B8,8B8@0:PRINT"FRUIT":MOVE 384,829:PRINT"MACHINE":VDU4
730@ GCOL@,1
740@ MOVE 1100,870:MOVE 1100,%9462
750@ FOR X=1 TO 341STEF 1@:Z=RAD(X):MOVE110@,B87@:PLOT B1,SIN(Z)*1@4,COS(Z)*10@4:

BAN~B8

FRUIT MACHINE

Have you ever wanted to play the

slot machines but not had the

money! If you have, then Nick

Dudley's program Fruit Machine

will let you play as often as you

want on your BBC Micro, free!
The scores are:

Two adjacent fruit the same £20

Opposite sides the same £30

All three the same £100

All three ‘|'s £200

Special Commands

REPEAT — UNTIL loops. These
repeat a set of lines until certain
conditions are met. )
Procedures — PROC. These are
subroutines that are called by
names, eg PROCSCORE. The
PROCs are defined with the
DEFPROC and ENDPROC state-
ment.

*FX11,0 stops, ie repeat function
on the keyboard.

VDU 23;8202;0;0;0; — removes
the flashing cursor.

VDU 23 — followed by other
numbers defines the CHR$'s which
form the fruits.

MOD — gives the remainder of a
division sum, eg 6 MOD 4 = 2.
ON ERROR — this makes the
computer do something if an error
occurs, eg ON ERROR RUN will
make the program run if an error
occurs instead of stopping and
reporting it. (It is advisable to miss
this statement out until you have
debugged your program).

To Load

“TAPE If you have a DFS
PAGE = &E00 (disk interface)
CHAIN “'FRUIT"

Playing instructions

£10 is automatically deducted
every time you spin. To start the
reels spinning use the space bar.
When a hold chance appears, |, 2,
3 hold their respective columns.
(You have three seconds). When a
nudge chance appears, |, 2, 3
nudge their respective columns.
(You have three seconds).

When you win something the
amount will be displayed in the
centre box. You can now gamble
your winnings or collect them.

To gamble — space bar
To collect — C

Gambling

To start gambling, press space
bar. This will cause a white light to
start flashing up the columns on
either side of the machine. Your
aim is to stop it on the highest
number in that column. To stop
the light, press the space bar. Your
score will then be multiplied by the
number the light stops on. If it
stops on zero, you win nothing.
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NEXT

76@0@ PROCCASH

77@@ SOUND 1,-13,33,3:S0UND 1,-13,49,3:SOUND 1,-13,461,3:1SOUND 1,-13,33,3:SOUND
1,-13,49,3:S0UND 1,-13,61,3:S0UND 1,-13,33,3:1S0UND 1,-13,49,3:SOUND 1,-13,61,3:8
OUND 1,@,61,8

78@0@ SOUND 1,-13,61,331SOUND 1,0,61,3:SOUND 1,-13,61,3:SOUND 1,-13,49,3:SOUND 1,
©,49,3:1S0UND 1,-13,49,3:SOUND 1,-13,33,3:SOUND 1,@,33,3

790@ ENDPROC

8000 REM

810@ DEFPROCSCORE

8200 IFRND(4)=4 THENFROCNUDGE

8308 IF A=E AND A=C AND A=7 THEN GOTO 9200

8400 IF A=BE AND A=C THEN GOTO BB0@

8500 IF A=BE OR B=C THEN GOTD 9000

8600 IF A=C THEN 9100

87@@ ENDPROC

86800

B900 FOR X=255 TO 1 STEF -S5:SOUND 1,-13,X,1:S0OUND1L,-15,255-X,1:NEXT1WIN%=100:CO

LOURL: PRINTTAB(8,17) ; WIN%: PROCGAMBLE : ENDFROC

F@08 FOR X=1 TO255 STEP 1@:SOUND 1,-15,X,1:NEXT:WIN%=20: COLOUR1: PRINTTAB(B,17)};
WINY%: PROCGAMBLE : ENDPROC

9108 WINZ=3@:FOR X=255 TO 1 STEF -S5:S0UND 1,-13,X,1:NEXT:COLOUR1:FPRINTTAB(8,17)
1 WINY: PROCGAMBLE : ENDPROC

9200 WINZ=2006:FOR x=255 TO 1 STEP -S1S0UND i,-13,X,1:S0UND 1,-i3,255-X,1:NEXT:C
OLOUR1:FPRINTTAB(8,17) s WIN%: PROCGAMBLE : ENDFROC

930@ DEFPROCAGAIN

94@0 :COLOUR7:PRINTTAB(7,25)"START"

95@@ IF MONEYX=@ THEN PROCBUST:BUSTY=1:ENDFROC

9600 FORX=1TO10@0:NEXT

970@ COLOUR 1:PRINTTAB(7,17)""° E

9808 BUSTYZ=0

9900 SPIN$=GET#

12000

10100 BUSTZ=0

10200 IFSPIN$=" " AND RND(4)=4 THEN PRINTTAB(7,25)" ": PROCHOLD
1@30@ IF SPIN$=" " PRINTTAB(7,25)" " s ENDPROC

12400 GOTO 99@@:ENDFPROC

18500 DEFPROCHOLD

1@60@ SOUND 1,-15,1@@,2:S0UNDL,-15,150,5

18700 GCOL@,3:VDUS: MOVEABA,760: PRINT"HOLD" : VDU4

10800 TIME=0

10900 REPEAT: HOLD$=INKEY$(1)1IF HOLD$="1" THEN F%=1:SOUND1,-14,75,1:60SUB113@@:
ELSE IF HOLD$="2" THEN F2%=1:1SOUND1,-14,75,11G0SUB 114@@1ELSE IF HOLD$="3" THEN
F3%=11SOUND1,-14,75,1: GOSUB11500

11@0@ UNTIL TIME=30@

11100 PRINTTAB(7,8)" "

1120@ ENDPROC

11300 COLOUR1:PRINTTAB (7,9); CHR$245: RETURN

11400 COLOUR1:PRINTTAB(?,%);CHR$245: RETURN

11500 COLOUR1:PRINTTAB(11,9);CHR$245:RETURN

11608 DEFPROCCASH

11700 COLOUR7

11808 PRINTTAE(S,.0@) "CASH: ' ";MONEY%s " "

119@@ ENDPROC

12000 DEFFROCBUST 3

1212@ CLS: TIME=@: IF BUST%=1:COLOURL:PRINTTAB(4,1@)"YOU 'RE BUST"
1215PCOLOUR7:PRINTTAB(1,15)"DO YOU WISH TO PLAY" " AGAIN (Y/N)":AGAINS=GETS$:
IF AGAIN$="Y" THEN RUN:ELSE IF AGAIN$="N":CLS:END1ELSE 12150

12200 ENDPROC

1238@ DEFFROCNUDGE

12400 COLOUR3:FRINTTAB(7,9) "NUDGE"

1250@ SOUND1,-15,15@,2:SOUND1,-15,100,4

12600 TIME=Q

12700 REFEAT

12800 N$=INKEY$(1)

12900 IF N#="1" THEN A=A+1:1S0UND1,-14,75,1:ELSE IF N#$="2" THEN B=B+1:SOUND1,-14,
75,1:ELSE IF N#="3" THEN C=C+1:S0UND1,-14,75,1

1300@ IF A>7 THEN A=Q:ELSE IF B>7 B=1ELSE IF C>7 C=0

13100 COLOUR(A MOD &6)+1:PRINTTAB(7,11);A$(A):COLOUR(B MOD &)+1:PRINTTAB(F,11);B%
(B) 1 COLOUR( C MOD &)+1:FPRINTTAB(11,11);C$(C)

13200 UNTIL TIME:>300

1330@ PRINTTAB(7,9)" L

13400 oldA=A:oldB=B:oldC=C

1350@ ENDPROC

13600 DEFFROCGAMBLE

13700 VDU 5:GCOL@,7:MOVE 416,220: PRINT"GAMBLE" :VDU4: COLOURZ: PRINTTAB (&,26) "COLLE
ert

13800 GAM$=GET$:IF GAM$="C" THEN MONEY%=MONEYZ+WIN%:PRINTTAB(&,25)"
=1 TO3OAB: NEXT: PRINTTAB(&,26) " "+ PROCCASH: WIN%=0: ENDFPROC
13900 IF GAM$=" " THEN 1400@ ELSE 13800

14000 FRINTTAEB(&,26)" "1 GAMY%=RND (10) #64+128:VDUS: GCOL4,@
14100 REPEAT

14200 GAM%L=6GAMYZ+ (RND(5)*44): IF GAML>7@4 THEN GAMY%L=GAMYX MOD 7041 IF GAM%L< 128 THEN
GAMY%=GAMZ+RND (4) %64

1430@ MOVE 262,GAMY%:FRINTCHR$244: MOVE 9@3,GAM%: PRINTCHR$244

14400 MOVE 262,GAMYZ:PRINTCHR#244:MOVE 903 ,GAM%:FRINTCHR$244

1458@ SOUND 1,-14,10@, 1

14500 GAMZ2#=INKEY#$(@) : UNTIL GAMZ#&=" "

14708 SOUND1,-15,150.3

1480@ MOVEZ4Z,GAMY%: PRINTCHR$244: MOVE 9@3,GAMY%: PRINTCHR$244

14900 T=TIME+Z00@0:REPEAT UNTIL TIME>=T

1500@ GCOL4,@:MOVE 2462 ,GAMY:PRINTCHR$244: MOVE 903 ,6AM%L: PRINTCHR$244

151@@ RESTORE 15800

15200 REEDY=(GAML/464)-2:FOR X=@TOREEDY%:READ CH:NEXT:WIN%=WINY%*CH: MONEY%=MONEY%+W
IN%

15382 VYDU4:COLOUR1:FRINTTAB(7,17)""
15400 WINZ=0

1550@ T=TIME+1@0:REPEAT UNTIL TIME>=T
15600 PRINTTAB(&,25)" °

15700 PROCCASH: ENDPROC

158e@ DATA @,2,0,1,0,3,0,1,0,5

"1 FORX

"tPRINTTAB(7,17)" " "1 WINYL

After this you start again. The
computer keeps a record of your
money and the game ends if you go
bust. If you decide to give up then
press ESCAPE.

Program structure

Lines 1400-1500 keep the program
going.

PROCSPIN — spins on reels and
stops them.

PROCSETUP — draws screen up.-
Defines fruit and other variables
and plays the opening tune.
PROCSCORE — works out how
much you have won.
PROCAGAIN — starts the reels
spinning. .

PROCCASH — displays your
credit. .

PROCBUST — tells you that
you've gone bust and starts the
program again.

PROCHOLD — carries out all
operations connected with the
holds.

PROCGAMBLE — carries out all
operations connected with the
gamble.

PROCNUDGE — carries out all
operations connected with the
nudges.

Fruit Machine Variables

A$(7) contains the fruit in
column one

B$(7) contains the fruit in
column two

C$(7) contains the fruit in
column three

A chooses the fruit from
A$(7) to put in column
one

B chooses the fruit from
B$(7) to put into column
two

€ chooses the fruit C$(7) to

put into column three

oldA  stores one last value of A
from the previous spin

oldB  stores one last value of B
from the previous spin

oldC  stores one last value of C
from the previous spin

NS holds the minimum
number of spins

TW  is the spin speed of the
reels, with 200 being slow

Money holds your money

Win s the amount won so far

Bust  checks for no money left
with Bust being | when
you've run out

CHS$  collects data and prints the
numbers used in the
gamble up the side of the
screen

Spin$  starts the reels spinning

Hold$ gets the input to hold a

given reel

N$ gets the input to nudge a
given reel

Gam$ allows you to gamble or
collect

Gam  holds the vertical position
of the flashing cursor used
in the gamble

Gam32$ gets the input to stop the
flashing cursor
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Flying a spacecraft isn't one
activity which many people get the
chance to do. Unless you've got a

joystick plugged into the right hand
port. If you haven't got a joystick,
replacing lines 220 to 290 by:

Dragon 32, that is. 220 AS = INKEYS
Paul Bocking's Lunar Lander | 230 IF A$="A" THEN 270
gives you the task of setting down | 240 IF A$="Z"" THEN 280

250
260

IF A$="K" THEN 290
RL=RL+LIF RL > 5 THEN
RL=5

265 GOTO 300

270 IN=IN—I

275 IFIN<—3 THEN IN= — 3
276 GOTO 300

280 IN=IN+1

285 IFIN>3 THEN IN # 3
286 GOTO 300

a spacecraft without either crash-
ing or running your fuel tanks dry.
The less fuel you burn during the
descent, the higher your score.
Could this be the first ecologically-
minded space game!

A high score table and good use
of the Dragon’s colour and sound
give the program a professional
look. The ship is controlled via a

LUNAR LANDER

290 RL=RL—I
295 IF RL<—5 THEN RL= — 5 IN

gravity — usual value of |
up/down inertia value

will let you use the keyboard. The | RL right/left inertia value
controls are now FU fuel left

A Move up AB abort count

Z Move down X x co-ordinate

K Move left ¥ y co-ordinate

L Move right P various print @ positions

Q extra life detection

Lunar Lander Variables XY ship dimension
HS(N) High score (N) SP blank space dimension
H$(N) High scorer’'s name, CR crashed ship dimension
maximum length of 9 A 10,000s columns of score
characters B 1000s column of score
SC score & 100s column of score
LI lives D I0s column of score
E units column of score

10 POKE411,228:POKE412,203:POKE413,4 :POK
E414,237 :POKE415, 228 :POKE410, 236 :POKE&HF
FD2,0

20 DATA DRAGON 32, 10800, 9000, 8000, 7000, 6
900, 5000, 4000, 3000, 2000, 1000

30 FORN=1T010:RESTORE :READH$ (N) :NEXTN:FO
RN=1T01@ :READHSCN) :NEXTN

4@ SOUND128, 1

5@ CLS4:PRINT@233, "LUNAR LANDER"; :PRINT@
297, "BY P.BOCKING"; :FORN=0T03008 :NEXTN:C
LS4 .

60 PRINT@232, " INSTRUCTIONS(Y/N)";

70 A$=INKEY$:IFA$="N" THEN 1870

80 IF A$="Y" THEN 1620

90 GOTO6@

188 DIMXY(1@,1@),BL(10,18),R(3),CR(10, 10
)
110
120

SC=B:LI=3:G=1

A=140

138 PMODES, 1:PCLS3

140 POKE411,228:P0OKE412,203:POKE413,4:P0
KE414,237:POKE415,228:POKE410, 236

158 GOTO4390

168 IN=3

178
180
190
200
210
220
230
240
2350
260
270
280
290
300
3l@
320
330
340
350

FU=112

RL=5:AB=1

X=10:7=10

RE M3k 3k 3k ok 3k ok sk ok ok ko ok 3K 3k KK ok kKKK K K K
SCREENI1,Q '
J1=JOYSTK(@) :J2=JOYSTK(1)
IN=IN-((63-J2)-80)

IF IN>3THEN IN=3

IF IN{-3THEN IN=-3
IN=IN+(G+1)-10
RL=RL+(J1-32)-100

IF RL>5THENRL S

IF RL<-5THENRL=-5

KR=X:YY=Y

X=X+RL

Y=Y+IN

IFX>245 THEN X=1

IF X<1 THEN X=245

IFY<1 THEN TY=1

368 FU=FU-1

370 PUTCXX, YY)-(XX+10,YY+10), BL PSET :PUT
(X, Y)-(X+10,Y+18), XY,PSET

380 IFPPOINT(X,Y-1)=4 THEN 310
390 IFPPOINT(X+1@,Y-1)=4 THEN 39180
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400 - IFPPOINT(X+108,Y+11)=4 THEN 310

410 IFPPOINT(X,Y+11)=4 THEN 918

420 IFPPOINTCX,Y+11)=2 AND PPOINT(X+1@,Y
+11)=2 AND IN <1.4 THEN 780

430 COLOR4,1:LINECFU, 188)-(FU,188),PSET:
COLOR1, 4

440 IF FU<K1® THEN 918

450 IF FU<3@ THEN SOUNDZ20@, 1

46@ FORN=1TOZ8:NEXTN

470 P=PEEK(65280):IFP=126 OR P=254 THEN
GOsSuUB117@

480 GOT0D218

490 PCLS3

580 LINE(®,148)-(0,140),PSET

518 N=@

928 FORM=1TO03

538 R(M)=RND(248)

240 NEXTM

558 FORM=1TO3

S6@ IFN>=R(M) THEN R(M)=360:G0T053@

370 NEXTM

580 GOTO6ER8

390 COLOR2,4::LINE(N,A-2)-(N+12,A-2),PSE
T:LINECN, A-1)-CN+12,A-1),PSET:COLOR4, 1 :L
INE(N-4,A)-(N+16,A),PSET :N=N+12:COLOR4, 1
680 A=A+RNDC(20)-18

618 IFA>17BTHENA=170

620 IFA<IBTHENA=90

638 LINE-(N,A),PSET

640 N=N+5:1FN>260THENGGO

630 GOTOSSE

668 PAINT(O,1392),4,4

678 DRAW"BMB, 18;C1;RIUILIRIUIRIEIFIRIESU
IH3L1G3D1F3RI1EIF1IRID2R1UL" :PAINT(4,4),1,
1

680 GET(B,0)-(10,18),XY,G

630 GET(19,18)-0(208,20),BL,G

700 LINE(O®,0)-(18,18),PSET:LINE(18,0)-(0
» 18),PSET:LINE(3,8)-(/,18),PSET:LINE(1O,
8)-(@,1),PSET:GET(8,8)-(10,10),CR,G

710 PUT(B,8)-(16,18),BL,PSET

720 COLOR2,4:LINE(19,188)-(110,188),PSET
» BF :COLOR4, 1

738 IF LI=1 THEN 2750

740 FORN=2TOLI:PUT(NX20+75, 179])-(Nx28+85
+ 1897, XY, PSET :NEXTN

758 GOTO01420

/68 GOTO160

770 RETTRRCKKKK KKK KKK KKK KK KKK KX K K

780 FORM=1T0Z2:P=271:SCREEN1,1:PLAY"T255L1
O1CDEFGABOZ2CDEFGABO3CDEF GABO4CDEFGABOSCD
EFGABAGFEDCO4BAGFEDCO3BAGFEDCOZ2BAGFEDCO!
BAGFEDC" :NEXTM:SCREEN1,B:CLS6 :PRINT@P, "C
ONGRATULATIONS2" 5 :PRINTR162, "YOU HAVUE SU
CCESFULLY LANDED?2";

798 P=260

808 PRINT@P, "YOU SCORED";FUX1@;"POINTSY"

1

810 SC=SC+FUX10@:Q0=Q+FUx18@

820 IF Q>4993 THEN LI=LI+1:G=G+1:S0OLUND2@
B,2:Q=0 -

830 IFG>S THEN G=S

848 IF LI>S THEN LI=5

8580 [F SC>3893999THEN SC=8

860 P=352

870 PRINT@P, "YOU HAUE A TOTAL SCORE OF";
SCs

880 P=452

830 PRINT@P, "THE GRAVITY LEVEL IS";G;
988 GOTO120

919 PUTCX,Y)-(X+180,Y+18),CR,PSET

920 SOUNDS@, 1 i

930 IFX<K18 OR X>245 OR YK1@ THEN 9708

948 FORN=1T020

950 LINE(X+5,Y+3)-(RND(28)-5+X,RND(20)-5
+Y),PSET

968 NEXTN

970 FORN=0TO01800:NEXTN

980 IF FUK18 THEN18930

990 P=135

18080 CLS3:PRINT@?S, "OH DEARY" ; :PRINTEP, "
YOU HAVE CRASHED?2" ;

1818 C=ABSCINT(3XIN]+1)

1820 C=C-1@

1830 P=193

1840 PRINTE@P, "YOU FORMED A CRATER";C ;"KM
WIDE" ;

18580 LI=LI-1

1868 IF LI<1 THEN1288

1870 GOTO1208

1080 P=324:PRINT@P, "YOU HAUE RUN OUT OF
LIVES";

1898 IF SC<10B8 THEN P=386 ELSE P=384
1180 PRINT@P, "YOU HAUE A GRAND TOTAL OF"
iSC;+STRING$(45, 175)+"POINTS" ;

1119 GOTO01220

11260 FORN=8T0O58008 :NEXTN

1138 GOTO13480

1148 PRINT@P, "ANOTHER GO (Y-/NJ"; :A$=INKE
r$:IFASONY" AND A$<O"N" THEN 1148

1158 IFA$="Y" THEN CLS54:PRINT@234, "PLEAS
E WAIT-";:G0T0O110

1166 POKE&HFFD6,0:POKE418, 57 :END

1178 IF AB<K1 THEN SOUND1©8@, 1 :RETURN

1188 IN=-4

118 SOUNDI, 1

12080 AB=0

1218 RETURN

1220 FORN=1TO1®

1230 IF SCO>HS(N) THEN 1260

1248 NEXTN

1250 GOTO01120

1260 FORD=BT0S000 :NEXTD

127@ CLS4:PRINT@162,"YOU HAUE A HIGH SCO
RE";

1280 PRINT@226, "TYPE IN YOUR NAME";:INPU
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T H$ IF LENCH$)>39 THEN PRINT@296, "TOO LO
NG-TRY AGAIN"; :FORZ=BTO1080 :NEXTZ:G0OTO12
70

1290 FORM=19T0O N+1 STEP-1
13900 HS(MI=HS(M-1)

1318 H$(M)=H$(M-1)

1328 NEXTM

1338 HS(N)=SC:H$(NI=H$

1348 CLS4

1350 PRINT@11, "high scores";
13668 FORN=1TO1Q

1370 P=32XN+36

1380 P=P+2:PRINT@FP,N;
RINT@P+16,HS(NJ;

13990 NEXTN

1400 POKE1824+361,1391:POKE1824+15,191
1418 P=456:G0T01140

1420 N$(1)="BM+8,+@;C2;M-3,+3;M+3,
L3R6BM+1,-18"

1430 N$(2)="BM+4, +0;R8D’L8D3R8BM+8,-10"
1440 N$(3)="BM+4,+0 ;R8D5LEREDSLBR8BM+B, -
18"

1458 N$(4)="BM+4, +0;D’R8BM-4,
10"

1460 N$(5)="BM+4, +0 ;R8L8D3R8D’L8R8BM+@, -
18"

1478 N$(6)="BM+4, +0 ;R8LB8D5SR80DSLE8U1BRE"
1488 N¢$(/)="BM+4,+B;R8M-8,+10;BM+8,-18"
1498 N$(8)="BM+4,+0;R8D10L8U1BDSRBUS"
15688 N#$(3)="BM+4, +0;R8D10QUSLBUSRE"

1518 N$(8)="BM+4, +0;R8018L8UIBRBMN-8,+10;
M+8,-10"

1528 S=SC

1530 A=INT(S~-10800) :S=S-A% 18000

1548 B=INT(S-18008) :S=S-BXx1000

15580 C=INT(S~108Q0):S=S-C%x100

1568 D=INT(S-18):5=S5-DXx10

1578 E=INT(S~-1):S=S-Ex1

15880 DRAW"BM13@, 178;C2" :DRAWNS (A) :DRAKWNS
(B) :DRAWNS (C) :DRAWNS (D) :DRAWNS (E )

1598 DRAW"BM-58, +8"

PRINTRP+35,H$(N) ; :P

-3;010

-3;D06BM+4, -

1600 LINEC190,1743-(254,1392),PSET,B

1610 GOTO’60

1620 CLSO

1638 PRINTE@I, "INSTRUCTIONS";

1640 PRINT@68, "USE THE RIGHT JOYSTICK *
1656 PRINTR108@,"TO MOVE THE SHIP.YOU

"y

16680 PRINT@132, "HAUE 3 LIUES AND GAIN AN
.'l;

16708 PRINT@164, "EXTRA LIFE AT EACH 5008
ll,

1680 PRINT@1386, "POINTS-UP TO A MAXIMUM
"

16390 PRINTE@228,"OF S.

'3

1700 PRINT@26@, "IF YOU NEED TO ABORT

1718 PRINT@232, "THEN YOU MUST PRESS THE
1720 PRINT@324, "JOYSTICK BUTTON-THIS CAN
1730 PRINT@356, "ONLY BE DONE ONCE ON

H';

174@ PRINT@388, "EACH SHEET.

"

1750 PRINT@455, "PRESS THE SPACE BAR";:A$
=INKEY$:[FA$ <" "THEN 1750

17680 SOUND1G@, 1

1778 CLS©

1788 PRINT@Y, "INSTRUCTIONS" ;

17980 PRINT@68, "YOUR SCORE IS PRINTED AT"
;8@@ PRINTR18@, "THE RIGHT HAND SIDE OF
1810 PRINTR132, "THE SCREEN.

152@ PRINTR164, '"AT THE END OF THE GAME
153@ PRINT@196, "THE HIGH SCORE TABLE IS
1é49 PRINTR228, "PRINTED.

155@ PRINT@435, "PRESS THE SPACE BAR";:A$

=INKEY$ : IFA$ O "
1860 SOUND10@@, 1
1878 CLS4:PRINT@234,"
1889 GOTO10@

189@ CLS3:PRINT@44, "UNLUCKY"+STRING$ (49,
175)+"YOU HAUE RUN OUT OF FUEL";

1900 LI=LI-1

1918 IFLI=1 THEN PRINT@16S,"YOU HAVE 1 L
IFE LEFT";:G0T01930

1920 PRINT@16S, "YOU HAUE";LI;"LIVES LEFT
1930 PRINT@224, "YOU HAVE A TOTAL SCORE O
F"3SC;

1940 GOT01060

"THEN 1858

PLEASE WAIT-";
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VENTURE

7/ Game Pack

Venture

Computer: Any Spectrum
Price: £4.95

Supplier: Protek, Clydesdale
Bank Building, High St, South
Queensferry, Edinburgh

This is a seven-game pack with the
games all being linked by the fact
that you start the first with £1,000
and must see how much, or how
lictle, you have by the end of the
seventh.

We will let the first game speak
for itself, as described on the
cassette sleeve: “Racing: Which
duck will win? Choose duck |, 2 or
3 and watch them race'" Yes,
really exciting stuff, watching three
ducks move from one side of the
screen to the other. The second
game is Fruit Machine, where you

have ten bets and can win on
various combinations of numbers,
though the bets curiously enough
don’t cost you anything so it's
impossible to lose.

Third comes Treasure Hunt, in
which one square of an 8 x 8 grid
contains some buried treasure and
by inputting the grid references
the computer gives you a chance
of finding it.

Then there’'s Mastercode, and
no prizes for guessing that you
have to crack the code of four
digits that the computer is hiding.
And there endeth the first section,
which kept us occupied for all of
about two minutes.

Crasher has you racing the
wrong way down a stock car race-
track and attempting to hit as many
cars as you can in the time allowed.
Every car you hit over 100 scores

you £20 to add to your running
total, and while the graphics are
nothing special at least it's an
improvement on ducks and there is,
a passing landscape of sorts. The
second game in this section is
Bomber, the old favourite where
you must clear a landing patch as
your plane_gets lower and lower
over a row of skyscrapers, and if
you fail the screen prints the
message, ‘Send for Superman.’

Finally there's Ad-venture, where
the cursor kE,‘S move a man round
a tiny maze and you must pick up
£2,000 worth of gold to escape
and finish the complete Venture.
The gold is guarded by nasties, and
you may find a few useful objects
to help you fight them. If you can't’
fight you must run, which will cost
you half your easily-earned cash
from earlier games.
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MAGIC WINDOW

FOR THE ATARI 400/800 FROM

QUICKSILVA

CHARACTER GENERATOR
WITH FULL JOYSTICK CONTROL

Magic Window

Computer: Atari 400/800 16K
Price: £8.95

Supplier: Quicksilva,
Palmerston Park House, 13
Palmerston Road,
Southampton.

Tucked quietly away in the corner
of the Quicksilva adverts is an Atari
program. I'm telling you this
because many of you will not have
noticed it before. This really is a
pity because Magic Window is a fine
utility for creating new character
sets or fonts — or indeed the user-
defined graphics used by Spectrum
programmers.

You may have admired the type
style of games like Preppie and Sea
Dragon. Now with a little time and
patience you can incorporate these

styles into your own programs
using Magic Window.

Magic Window uses a joystick to
carry out all its functions, the
joystick commanding a player/
missile cursor to all parts of the
screen. The screen is divided into
many parts. At the top left hand
corner is the window itself. This is
where the characters are created.
Next to this is the sketchpad which
is a four by four grid that displays
your characters in close proximity
to give you an idea what they will
look like in the program you decide
to use them in.

To the right of the sketchpad are
the command functions. There are
10 of these and all are triggered by
the cursor.

Commands include DATA which
gives a numeric value for each
character, MIRROR which turns

the character around and SCREEN
which allows you to use four
colour text modes. The bottom
half of the screen displays two
character sets, the old and the
new.

Character sets can be loaded and
saved direct from the screen
commands for later use. The
Magic Window tape includes two
altered sets to give you further
ideas.

So this is an excellent utility at a
low price and the use of the
joystick for all aspects of the
program makes it easy to use.
Some superb graphics displays have
been created using this program so
with a little ingenuity you can
totally alter the way your programs
look. | look forward to seeing
more Atari programs from author
Martin Walker.
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AN EDUCATI

Grand Prix

Computer: Dragon 32

Price: £7.95

Supplier: Tiger Software, 63
Devonshire Street,
Monkwearmouth,
Sunderland, Tyne & Wear.

Grand Prix might seem an
unusual title for an educational
program, but the testing that goes
on is part of a race game for one
or two people, the racetrack
snaking up the Dragon's high-
resolution screen. The cassette
also comes with a small
explanatory booklet.

Once the main program has been
loaded, you will be asked which of
the data files on the tape you

require, and there are |2 of these
in all, plus a Fun Quiz at the end,
with more data files promised from
the company. There are three files
of questions for each of the four
age ranges covered, these being 7
to 10, 1l to 13, 1410 16, and |16
plus. Each file contains an average
of about 40 questions, these
normally being multiple choice
covering maths, spelling, general
knowledge and the like.

Each turn begins with the
Dragon shaking a dice for you, and
moving you forward the appro-
priate number of places, this being
followed by a question, the correct
answer to which will move you
forward a random number of
places, an incorrect answer moving
you back.

Once you're beyond the first

five places, a Gremlin starts to hop

round the track after you, four
places at a time, this being an
incentive to answer correctly and
hope for luck with the dice.

Getting caught by the Gremlins
could obviously be a painful
experience, and what happens
either then or when you win
remains the program’'s graphic
secret for the moment, though
we're not quite sure how the
16-plus age group will respond to
talk of nasty Gremlins.

The Fun Quiz adds an amusing
touch to the proceedings, testing
your knowledge of the furthest
distance anyone has walked with a
full milk bottle on their head, or
the weight of the world's largest
ice-cream sundae. We must add,
though, that these are not typical
of the qeustions in the rest of the
dara files!
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V5
CDSs Micro Systems

SPECTRUM

Road Toad

Computer: Commodore 64
Price: £8.95

Supplier: Audiogenic, P.O.
Box 88, Reading, Berks

Described in a recent Audiogenic
press release as featuring ‘squelch-
ability’, this is merely another
of that well known game for
amphibians everywhere, Frogger.
The scenario is the traditional
one, although couched in slightly
untraditional terms. According to
the packaging, you're a toad rather
than a frog, it's the mating season
once again, and the time has come
for all young toads of stout heart
to get back to the breeding
grounds again and — well, we’ll
leave that up to your imagination.
(Needless to say, this theme caused

a certain amount of comment
among the female staff here at
Which Micro?)

Between you and the breeding
grounds there just happens to be a
road, full of fast moving cars, and
after that, well, coincidence on
coincidence, there's a river, full of
floating logs and friendly yellow
turtles or treacherous green ones.

At the later levels, presumably as
an award for reaching the breeding
grounds, female toads begin to
appear as well, although jumping on
them does sometimes have its
drawbacks. Although usually to be
found relaxing on a log, they do
occasionally float along on the
water. Female toads obviously
know something that male toads
don't, since your ability to float is
akin to that of a brick. This
problem seems to be universal in
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Frogger type games, but we have
never understood the reasoning
behind it. Most amphibians are
perfectly happy in water!

Again at later levels other
hazards include the nasty snake that
walks along the safety zone

between the road and the river,
and some of the logs are actually
crocodiles. Crocodiles and toads
don't mix, and another life is lost.

The graphics and sound are as
reasonable as one might expect,
and if you like a Frogger game, this
is as good as any others currently
out for the Commodore 64.
Played with a joytick (why can't.
people standardise on using one or
other of the joystick ports —
every game seems to swap from
one to the other), it will probably
pass some time away happily
hepping about the screen.
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Pool

Computer: Any Spectrum
Price: £5.95

Supplier: C.D.S.
Microsystems, PO Box 93,
Doncaster, South Yorks
DN4 5LX.

Basically Pool provides you with
six balls to aim at, three red
counting 10 points and three blue
counting 20. One of the problems
facing programmers with games of
this type is how to devise a method

of aiming, and C.D.S. has done this.

satisfactorily by providing a tiny
white triangular marker that you
move round the cushions using the
S and A keys for clockwise and
anti-clockwise. The point of this
triangle is where the centre of
your cue ball is aimed, and the
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Puzzler

Computer: Dragon 32
Price: £6.95

Supplier: Shards Software,
189 Eton Road, liford, Essex

This is a version of those puzzles
which have one piece missing to
enable you to shuffle the others
around in the tray and rebuild the
original picture or sequence of
numbers or letters. There are
three . different programs to
choose from, though all give you
variations on the same four basic
drawings: a flag, a Union Jack, a lion
or a fish tank. If you load GAME |
the drawings will be split into 2
pieces, GAME 2 into 24 pieces,
and GAME 3 also into 24 pieces
but the colours change from time
to time to add to the difficulty.

strength of the shot must be
judged on a scale of cne to five.

These simple rules are explained
on-screen, and after choosing the
one- or two-player option there’s
a quick burst of The Entertainer and
the balls are set up for you. Don't
make the mistake we did of merely
cueing off first time, as the nasty
program writer has ensured that
the marker appears just where it
will cause an in-off if you don't
move it.

Scoring is simple, each player
having three cue balls with three
shots per ball, unless one of those
shots pots a colour when you start
at three shots again. Clear the
table and you go on to a second
frame. The score for each pot is
the number of the frame times the
value of the ball potted times the
shots remaining on that particular

cue ball, which sounds complicated
but if you manage to fluke a blue
into a pocket, say, on your very
first shot then you score | (frame)
x 20 (blue) x 3 (shots that were
remaining), making 60 in all.

The balls move about with fairly
realistic clicks, and we can only
assume that the maths in the
program ensures they move
accurately, though if that really is
the case we can't understand why
we didn't sink the pots more
regularly.

The only minor fault is that
the balls tend to lose their
colours when colliding or even
passing by each other, but that
hardly spoils the enjoyment,
especially if you try to add to the
realism with a few pints of
something refreshing and a little bit
of hustling on the side.
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After loading the game you
want, you can then choose from
the four skill levels (or five if you
count the training level which has
no time limit.) The levels range
from beginner, where you have 24
moves, to genius with 12 ultra-fast
moves being needed. You then
select your picture, study it for a
few seconds, and wait for it to be
broken up and reshuffled.

Around the side of the picture
frame are letters numbering each
of the 12 or 24 squares, and when
prompted you must quickly choose
which two of the squares to swap,
thereby gradually getting back to
the original picture.

In GAME 3, the second piece
that you enter for each swap will
change colour, and here you must
not only get back to the original
drawing but the colours must be

consistent too. One slight
drawback is that even where there
are two identical pieces, the
computer cannot differentiate
between them and you have to be
sure you get them in their original
places to succeed, and also it is
very difficult to play if you only
have a black and white TV.

Although the game was
extremely hard, especially with a
drawing of a fish tank looking like a
jumble of abstract shapes, we can't
image Puzzler having too much
long-lasting appeal. Young children
will probably find it good fun, and it
is certainly better than some other
Shards programs which try to be
educational but are frequently little
more than games. And of course it.
does have one enormous advan-
tage — there's no danger of losing
any of the pieces.
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The Lone
Raider

Price: £14.99

| Supplier: Atari Inc. Software

Products Division, Slough,
Berks.

This is Atari UK's first step into the
big wide world of software pro-
duction and if this is the standard of
software | look forward to many
more. Atari is to be congratulated
for this is a fine piece of software
sold at a reasonable price.

The Lone Raider is a game in three
distinct parts. The object of the
game is to infiltrate the nuclear
power factory that has been taken
over by the ever present
‘Unknown Alien’. In the first
screen our hero is beamed down
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Caesar the Cat

Computer: Commodore 64
Price: £8.95

Supplier: Mirrorsoft, Holborn
Circus, London ECIP IDQ

For a group of newspapers that is
usually concerned with the size of
things other than the number of
computer games that it can sell,
this appealing little number, dark
haired, three year old Caesar the
Cat, is a surprisingly child-like game.
Child-like, rather than childish.
There is a significant difference,
and it is a rare occurence for a
program aimed at the very young
to achieve this quality.

You take on the role of Caesar
the cat, and as the game
commences you find yourself in a
well-stocked larder, full of food
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The Tiger 1.Q.
Test

Computer: Dragon 32

Price: £7.95

Supplier: Tiger Software, 63
Devonshire Street,
Monkwearmouth,
Sunderland, Tyne & Wear.

“The measurement of intelligence is
one of the most controversial subjects
in psychology in recent years,” begins
the booklet accompanying this
program, and the paragraphs that
follow let you know that this is not
just a piece of software that has
been churned out and labelled
‘educational’ in the hope of selling
a few copies to parents who lack
the time to check.

The booklet goes on to explain

to the planet surface and must
destroy all the robot guards. The
guards do fire back and the only
way to dodge their rays is to pull
down on the joystick.

Once the guards have been
removed the Lone Raider enters
the factory which is made up of
lots of corridors where he must
collect all the neutrons dotted
along them. Mutant guards roam
these corridors and the only way
to stop them is to capture one of
the moving Blue Protons. This
activates our hero’s defence shield
and he can zap the guards while it is
flashing.

The corridors have doors in
them. If a door opens the Raider
will pass up or down into the next
corridor which can prove
embarassing. Once through the
corridors, having collected all the
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neutrons the Raider moves into the
storeroom which is a sort of bonus
screen. The same corridors, only
this time the Raider just has to get
to the bottom of the screen where
he can stick around and build up
points for zapping guards.

Once through the storeroom
the Raider must dodge the
defences and wait for his ship to
beam him up.

There are two nice touches as
well as the price; the music while
the game is loading and the
packaging. The Atari's second
track on the tape recorder is
generally under utilised and it is nice
to see it used here. The packaging
is excellent, the tape comes in a
book-sized plastic case which has
space moulded for a cartridge,
another cassette and disks. Great
all round value.
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and potentially broken crockery.
To your horror, you see a mouse
eating some of the food. Being a
good cat it is your sworn duty to
your owners to protect the larder
and its contents, so off you go in
pursuit of the mouse.

And that, in essence, is that! If
you manage to catch the mouse, a
number of bonus points are
scored, and you have to take him
out of the larder and through an
obligingly open door. However, no
sooner has one mouse gone than
another one appears, and so you
have to re-enter the larder and see
him off.

All the time a mouse is running
about un-caught, your points tally
decreases, and should it reach zero
the game is over.

Other hazards include some of
the aforementioned crockery.

Knocking that off and breaking it,
not surprisingly, reduces your
points score by a dramatic amount.

After 10 rather ordinary brown
mice, the blue meanies appear.
These gobble food faster, move
about more quickly, and generally
present a greater nuisance to you
and the larder.

Getting rid of 10 of those then
brings on the white mice, and these
are virtually impossible to see off.
Broken crockery can be guaranteed
by this stage, and if you manage to
catch all 10 of these, the game is
over and you're entitled to a well-
earned rest.

Played with a joystick, this will
appeal primarily to the younger
ones, or those who are simply
young at heart. Lovely graphics,
and a fine entry into the market
from Mirrorsoft.
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that the tests are far from infallible,
with many factors other than
intelligence affecting the outcome,
but what can be said is that
someone who scores highly on
1.Q. tests is likely to be highly
intelligent, and someone who
scores average marks is likely to be
of average intelligence.

The cassette actually provides
two tests, and suggests you try the
first to familiarise yourself with the
procedures and types of questions,
then use the second as a proper
test. You will be given 30 minutes
in which to answer 36 questions
which examine your arithmetical,
visual and verbal skills, typical
questions being along the lines of
“Which of these objects is the
odd one out!” or, “What is the
next number in the following
sequence!"’

The timer doesn't start till the
question is on the screen in full, and
you can pass on any question and
return to it at the end of the test.
Your answers are stored till the
end, when they will be printed out
alongside the correct answers. The
result will then be given, along with
a fairly detailed comment about
your 1.Q. level.

Our reviewer took the test and
scored |32, putting him in the top
4 per cent of the population,
though he won't be getting paid
any more because of it. He did
point out, however, that |30 to’
I35 had always been his approxi-
mate |.Q. when tested at school,
so that is some guide to the
accuracy of the program and its
questions — of course our reviewer
does have a very high opinion of
himself — Ed (1.Q. 200).
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The Hobbit

Computer: Commodore 64
Price: £14.95

Supplier: Melbourne House,
131 Trafalgar Road,
Greenwich, London SEI0

After much publicity and deserved
critical acclaim, The Hobbit has
been transferred to run on the
Commodore 64, and what a
success it is.

For the benefit of newcomers,
The Hobbit is a graphical adventure
game based on the famous Tolkien
book. When it first appeared for
the Spectrum the amount of praise
that the game received was over-
whelming, and | should think the
comments about the various
versions for other machines will be
equally praiseworthy, if this 64
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Power Blaster

Computer: 48K & 96K Lynx
Price: £9.90

Supplier: Camsoft, 33A
Bridge Street, Cambridge,
CB2 IUW.

Although this review version is
released on the Camsoft label, the
game Power Blaster is produced
under licence from Romik Soft-
ware which sells its own Lynx
edition and also versions for other
micros. As with all
releases so far, each cassette is
supplied with the program
recorded at ‘tape 0" (600 baud)
and ‘tape 3’ (1500 baud).

We are told that the year is
2201, and space no longer holds
any frontiers (No this is not a game
of Star Trek!) The universe has for

L R I R N

The Last One

Computer: Commodore 64
Price: £97.75

Supplier: D.). ‘Al’ System:s,
Station Road, liminster,
Somerset.

The Last One burst onto the
microcomputer scene amidst a
wealth of controversy and con-
flicting reports. Describing itself as
the *‘last program you'll ever need
to buy'’, the massive advertising
campaign assured for itself a place
in programming history.

We were beginning to think that
we'd go down in history, as half-an-
hour passed whilst making up a
back-up copy of the master disk.
This back-up disk was re-headered
immediately after looking at the
product, which sums up our

Camsoft’

version is anything to go by.

The action starts off in Bilbo
Baggins' hobbit-home, with
Gandalf the wizard and Thorin
Qakenshield, the pompous leader
of the dwarves, in attendance.

The game itself is played in real
time, and all the major characters
in it can act independently of you,
so that, for instance, whilst you
fiddle about with the chest in the
room, Thorin gets impatient and
tells you to hurry up. Gandalf will
probably have already headed east
towards the Trolls™ lair.

The program is capable of
accepting commands in a dialect far
beyond the traditional TAKE AXE

variety, and indeed commands are.

typed in as plain English sentences.
You can also talk to the other
inhabitants of this mythical world
so that you can, for instance, have
B g I E S T
many years been ravaged by
ferocious wars. However,
tentative peace talks have at last
been arranged (sounds familiar?).
The Martian Overlord has already
arrived on Venus to discuss peace
talks.

No, you are not playing the role
of the secretary general of the
U.U. (United Universe), but the
commander of a Venusian defence
force patrol ship. Your mission is
to blast and destroy the remote-
controlled bombs which are being
planted by the Martian Overlord's
attack force should the nego-
tiations break down.

To shoot down the Martian ships
is dangerous and could cause the
talks to break down, however if
you get too close to them, they
shoot you down. Your only means
of escape, thereby averting a
opinion.

The manual has yet to be re-
written for the 64, and in its place
we had an old Commodore Pet
manual with a few pages of
corrections for the 64 version. A
potentially serious one that D]
Systems missed was immediately
spotted, when its suggestion for
selecting the first menu option
would have re-set the computer!

After overcoming the inherent
difficulties of using an incorrect
manual, The Last One was found to
be a well-written, robust program
that is obviously the work of some
very talented programmer(s).

However, to suggest that it's the
last program you'll ever need to
buy is ludicrous. In our opinion, a
program generator should be able
to produce a) an integrated
accounts package and b) a mega-
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a command something like SAY
TO ELROND "READ THE
MAP"", and Elrond may or may not
respond by giving you some hints.

The graphical displays are superb,
if a mite irritating when you start
the adventure for the 97tli time
after being killed by a goblin.

One or two criticisms however
should be mentioned. Whilst
marooned in a dungeon with a

window, we managed to get
Thorin to carry Bilbo. Thorin
obviously sulked at this, and

wouldn't move at all. Typing in the
command LOOK produced the
curious response that, ‘You are in
the Thorin'! The mind boggles.
Also, the SAVEing game data to
tape feature seems a little un-
predictable at times.

Those aside, this is worth a place
in anyone's game collection.
diplomatic . incident, is to
hyperspace.

The screen display comprises a
large maze-like area complete with
mines (the explosive kind!). You
start in the centre of the maze and
before you are able to move in any
direction, you need to clear a path
before you. Your spaceship can be
controlled via the keyboard or
with joysticks (providing you have
the Camputers joystick interface
and Atari compatible joysticks).

The action is fast, the graphics
and sound are good, but after such
elaborate scene-setting, as
explained in the instructions, the
game comes as something of an
anticlimax, if not a disappointment,
being somewhat of a hybrid — a
coming together of many past
arcade-style games in a slightly
different guise.
zap Space Invaders game in order to
qualify for the above accolade.

Using The Last One and following
all the steps outlined in the manual,
it took a very tedious couple of
hours to produce a simple mailing
program. Examining the finished
code, in Basic, revealed that the
same program could probably have
been written in less time just by
sitting down at the keyboard and
writing the thing.

So, if you're a systems analyst
who can't produce a keyword of
Basic, then this is the program for
you. If, on the other hand, you are
more than half-way familiar with
Basic as presented on the
Commodore 64 (and don't expect
The Last One to ned its head in the
direction of colour and sound), this
is probably the last program you'll
ever even want to buy.
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Patti-Pak

Computer: Dragon 32 with
joystick

Price: £7.95

Supplier: Eurosoft, | Punch
Lane, Limeslade, Swansea,
West Glamorgan.

It seems that every new software
house must have at least one
arcade clone in its opening stock,
and Eurosoft has decided that what
the Dragon world has been waiting
for is yet another version of Pac-
Man. It’s difficult to be critical of a
game which arrives with its own
personalised reviewer's title
screen, but we're afraid there's
much to be critical about, which is
a pity as some of Eurosoft’s other
products look promising and the
company was set up by Gerry

N T R N

Renaissance

Computer: Commodore 64
Price: £8.95

Supplier: Audiogenic, P.O.
Box 88, Reading, Berkshire

Othello, which most people seem to
think is merely a play by Bill
Shakespeare, is also the name of an
Pem] 2ancient game. Change the name to
Renaissance, and you have this
offering from Audiogenic for the
Commodore 64.

The rules are relatively straight-
forward. The game is played on an
eight by eight board, with two
different coloured sets of
counters: black and white is used in
this version of the game. Players
move alternately, if a legitimate
move exists, and a piece must be
placed so that it forms a line

The Knife of
Kishtu

Computer: Dragon 32
Price: £7.95

Supplier: Future, 6 Arundel
Close, Chatham, Kent ME5
SUZ.

The Knife of Kishtu is described as a
new type of game, an adventasy,
but if that's the case then this new
type has been around for a while, a
straightforward adventure set in a
fantasy land, this particular one
being the small kingdom of Tyan in
the northern hemisphere of Old
Earth. The story goes that the
wicked trickster Loki captured
Lovilia, the daughter of the King of
Tyan, and took her back to his
‘Citadel-in-the-Ice.” The King sent
his own most powerful wizard,

Quick, one of the men responsible
for the Dragon’s very existence by
persuading Mettoy to go into the
personal computer market in the
first place.

The cassette comes in a plastic
wallet which doesn't mention the
make of computer the software is
for, nor that a joystick is essential,
nor that you need to press the fire
button to clear the title page off
the screen. The cover doesn't
forget to say that the game is,
“‘Just like the arcade,” which is a
slight exaggeration, though
admittedly the sound, speed and
graphics don't fall too far short.

The instructions that appear
after the title say that at the end of
each game you can press ‘W' to
return to the start if you wish to
select a different one of the eight
skill levels available, a facility which

didn't work for us (and we tried
every key on the keyboard).
The only way to change skill levels
was to reload or progress upwards
through the screens when the level
changes automatically.

Just to complete the criticisms,
the figure seemed slow to respond
to the joystick, and the game
proved difficult to play on a black
and white TV,

As to the good points, the game
is in machine code, there are those
eight skill levels, three lives, four
ghosts, fruit to eat, an extra life
every 10,000 points, and an in-
visible maze every fourth screen, if
you count that as a good point.
There's also -a high score record
and the noise is a satisfactory
munching sound, but overall there
is much better software around if
you've £8 to spare.
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(diagonal, horizontal or vertical)
with another piece of the same
colour, with at least one intervening
piece of a different colour along
the same line.

That different coloured piece is
thus trapped by the line, and is
flipped over to be the same colour
as the pieces doing the trapping.

Thus the game progresses, and
the winner is the person who,
when the board is filled or no one
can make a legitimate move, has
the most number of pieces on the
board.

Strategy revolves around keep-
ing track of the diagonals, making
for the side of the board, and
above all getting a piece in at least
one of the four corners.

Renaissance takes into account all
these various strategies, and even
on the lowest of its eight levels

Kishtu, after them, and this is
where the thing starts to get
complicated. But to cut a long
story short, where Kishtu failed,
you have been sent to succeed, and
to do so you must find the Knife of
Kishtu and the four magic rings he
was also known to be wearing
when he entered the Citadel.

Before you can boldly go any-
where, though, you must first sort
out your identity problems and
decide who you are, allocating 200
points between strength, wisdom,
dexterity and charm.

Up to five characters can play,
but if you're on your own then it
would still be wise to set up five
characters at the start as a sudden
death means having to reload the
program unless an understudy is
waiting in the wings. Or maybe you
could plan a mass assault on the

plays a very good, and very fast,
game. It can be played using either
a joystick or the keyboard, and
there are a number of extra
features not found on the tradi-
tional board game.

You can ask your computerised
opponent for help in a tricky
situation, on levels greater than the
lowest one you can swop the
board around if you find youself in
a doomed position, and you can
load and save game positions for
later use.

The other options include taking
back moves, or setting up special
positions for re-playing other
games. As an opponent, the
Commodore 64 offers a good
game, and if you like Othello, you'll
love Renaissance. It is one of the
few traditional games which
transfer well to the micro.
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Citadel SAS-style with several
tough characters and a clever-
clogs.

There are no graphics, and the
game is in Basic so is a touch on the
slow side. Each location has a brief
description, a note of the visible
exits, anything else you can see in
the room (though searching is still
advised), and you're likely to
encounter snow rats and goblins
and other nasties determined to
make your life miserable.

This is the type of adventure that
could be a lot better, or a lot
worse; the only thing out of the
ordinary to recommend it is that
five people can play at the same
time. If that fact would transform
your life then by all means give it a
try, but the Lone Adventurer
would be better off saving up for
something more challenging.
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Cruncher

Computer: BBC Model B
Price: £6.95

Supplier: Virgin Games Ltd.,
61/63 Portobello Road,
London WII.

The first impression from the
program is that Virgin has
improved its presentation con-
siderably. The title screen reveals a
nicely-drawn Virgin logo appearing
on the screen in full colour. It's
obvious from the time and trouble
that must have been taken to
produce this that Virgin's attention
to detail has been tightened up
quite significantly.

Cruncher is of considerably
superior quality to some of Virgin's
earlier releases — it is well written,
with the speed enhanced by the use
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MICRO
DE-BUG

CONSULTANCY

@ COPYRIGHT 1983

Spelling
Tutor

Computer: Dragon 32
Price: £4.95

Supplier: Micro-de-Bug
Consultancy, 60 Sir Johns
Road, Selly Park,
Birmingham B29 7TER

This is one of several cheap
educational cassettes put out by
MDB, but unlike the others which
are mostly aimed at specific age
ranges (7-11, ‘O’ level revision etc)

this one is designed to give anyone '

practice with the most commonly
misspelt words.

When the program has started

you have a series of questions,
after each of which you will be
asked to type ‘E’ for End, 'S

of machine code, and also contains

some fairly amusing little twists.

The object is to trample various
flashing time bombs which appear
randomly on a matrix of squares.
Also populating the arena are
numerous mines, flags, and large
stomping bovver-boots. It is
important to keep a close eye on
proceedings throughout the game,
as these latter pieces of footware
tend to jump on the player-figure
without warning.

All this may sound a little too
easy for the seasoned arcade game
player, but there is one devious
little feature which quickly changes
that. You are only allowed to walk
on the squares you have not yet
visited. The used ones disappear as
you leave them, and this makes it
impossible to succeed without
thinking well in advance of the

sesnssssesssssstsasctsssasnnnse
for Score, or any other key for
the next question. In other words
there is no set test, you just keep
going till you're ready to quit.

As to the questions themselves,
there are three basic types. One
asks you to choose the right one
from two alternative spellings, e.g.
"l like the (peace) (piece) and quiet
of the country.” Another type
gives you five words, one of which
is wrongly spelt, and you must find
it and give the right spelling, while
the last type asks you to spot which
word in a sentence is wrong and
correct it.

The words chosen can seem
quite simple, such as choosing ‘buy’
or ‘by’ in a sentence, but include
more complicated ones like rhythm
or unnecessary.

The database is rather limited,
as | found that some questions
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Practicalc 64

Computer: Commodore 64
Price: £39.95 (tape); £44.50 (disk)
Supplier: Marketing Micro
Software Ltd, Goddard Road,

Whitehouse Industrial Estate,

Ipswich IPI 5NP

The latest spreadsheet offering
for the Commodore 64 is a
package called Practicalc 64, and
first impressions reveal that this is
indeed a son-of-VisiCalc.

Supplied on either tape or disk,
the first thing to establish is the size
of the spreadsheet in term of rows
and columns. The maximum
number of ‘cells’ which can be thus
defined is approximately 2000, and
you're told how much room is left
for your data as you go along.

This is followed by the

increasingly familiar spreadsheet,
with axes labelled both horizontally
and vertically. The large cursor
which lives on the spreadsheet nips
about at a fairly quick pace,
although we've seen faster. The
other cursor, living above the
sheet on the top couple of lines on
the screen, is used for inputting
information, formaulae, and so on,
on to the sheet.

If you've seen one spreadsheet
program you've seen them all, and
Practicalc is no exception.

Once the information is in there,
you can sort columns, take average
values, find maximum and
minimum, shift data about, and do
everything else that this program’s
famous predecessor could.

But, and it's a big but, it is so
s-l-o-w! When merely adding up
three numbers and putting them in
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game. A couple of seconds’
dithering can leave you completely
isolated, cut off from the bombs
you are trying to reach. Unless you
get to them in time, they explode,
thus cutting short your competitive
career.

To make the game reasonably
playable, the programmer has
included full wrap-around. In other
words, if you disappear off any
edge of the screen, you reappear
on the opposite edge.

Tactics can vyield useful gains
here, and it ic definitely worth
trying to isolate the stamping boots
in a pen of their own. That way
they can't get at you.

When you have beaten the
ticking fuses a certain number of
times, you are booted up to the
next level, where everything
becomes more fast and furious.

cescessssescssscetsssannrnanns
started to repeat themselves after
only 18 attempts, and there are no
instructions with the program
explaining how users might amend
that database to suit their own
requirements.

When you end the session you
are told the number of correct and
incorrect answers you gave, and
the only assessment is a remark like
‘Excellent,” 'Very Good' or ‘Try
again.” While this program does
have the virtue of being cheap, I'm
sure that anyone with a little
programming knowledge (and you
don't need much) would be capable
of writing something much more
comprehensive and adaprable to
the needs of different ages.
Learning to spell needn’t be as dull
as this . . . in fact it ought not to
be, or nobody will be encouraged
to use the program.

sessssssasseresrasassesasasses
another column, you would expect
instant action, but there is a
perceptible delay of about one
second before anything happens.
When taking -percentages of
several different numbers, the
delay increases to an intolerable
level, leaving you waiting to type in
the next piece of information whilst
the computer is still performing
mathematical calculations.

Practicale 64 is just another
spreadsheet. It is slower than
VisiCalc, but is also significantly
cheaper, and, of course, does
work on the Commodore 64
whereas VisiCalc doesn't. There
are others around (Busicalc, Calc-
Result for instance) so it's worth
checking the field before parting
with any money. Buy the wrong
one, and you'll need a spreadsheet
program to balance the finances!
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HUNGRY
HORAGE

Hungry Horace

Computer: Commodore 64
Price: £5.95

Supplier: Melbourne House,
131 Trafalgar Road,
Greenwich, London SEI0

translation from machine to
machine, Hungry Horace is the first
of its successful Horace series to
appear on the Commodore 64

Horace is a lovable (?) little imp,
or sprite in this case, who manages
to get himself into a number of
different scrapes. It is your job ro
guide our friend out of his
troubles, and in this case we're
presented with a version on a
Pacman theme. Or should that be
Horaceman!
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Quick
Thinking!

Computer: Spectrum 48K
Price: £6.95

Supplier: Mirrorsoft, Holborn
Circus, London ECIP IDQ

This is an educarion and fun
package incorporating two learning
games: Sum Vaders and Robot
Tables.

The cassette is handsomely
packaged in a sturdy thick card
conrainer. Though both the games
are in Basic, the graphics are
excellent with a slight Ultimate
look about them as the characters
seem to slip across the screen. Sum
Vaders is apparently aimed at
anyone from eight years to adult,
with Robot Tables from six or seven

Being Horace, you find yourself
in a park maze, being chased by
park-keepers who want you out of
there. In the frantic hustle of the
chase rthey occasionally drop some
of their lunch onto the floor.
Horace welcomes this as a points
bonus, and it's usually worth the
trouble of running around to eat it
up. Also in the park, shown on the
screen as a maze covered with little
dots, a la Pacman, is a little bell.
Ringing this makes the park-
keepers panic, and your job much
easier

If you succeed in getting out of
the maze, you simply find yourself
in another, more difficult one,
where the object is the same (i.e.
to get out), but achieving that
object is a little more challenging.
And so it goes on, with four
different mazes in all.
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If that were all there was to the
game, it would be fun enough, but
not anything special. However,
Hungry Horace has one additional
feature which should make it stand
out from the crowd.

You can design your own mazes.
These can be as easy or as
challenging as you like, but
however difficult you make them,
they can all be saved onto tape for
later use in the game. They can
replace one or all of the standard
mazes, and greatly add to the
sustainment of interest in playing
the game.

The graphics and sound are both
quite good in this keyboard or
joystick controlled game, and we
can only lock forward to seeing
the rest of the Horace series of
games translated over to the 64 as
well.
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to |12 years old and beyond.

In the first game you choose
whether to rtake addition or
subtraction, for one player or two,
with instructions optional. There
are five difficulty levels, the easiest
using only numbers up to nine, the
hardest anything up to 99. What
happens in play is that a space ship
floats across the top of the screen,
stops, and allows a robot to start
its descent to the ground. Both
have numbers on them, and you
must add the robot's number to
the ship’s number (or subtract it as
the case may be) and type in your
answer before the robot hits the
ground.

Robot Tables naturally enough
tests your tables, the game being
more complicated. A piece of raw
material moves along a conveyor
belt, and before it reaches a sort of

meat mincer you must say whether
the number on it is the next one or
not in the sequence of tables being
tested. These range from two
times tables only at the easiest
level, to 6, 7, B, 9 and |2 times
tables at the hardest.

The mincing machine turns the
raw material into a box, which
goes along another belt into the
robot maker. What comes out at
the other end depends on your
answer. If you were right, a
perfect robot slides gut and takes
its place on the rowWf ten stands
at the bottom of the screen. Get it
wrong and the material may
disappear in a puff of smoke (if
you're lucky, as the game does
tolerate the occasional wrong
answer) or may produce a dis-
tinctly wonky robot that looks as if

it's bumped into a steamroller.
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Keys of the
Wizard

Computer: Dragon 32

Price: £8

Supplier: Microdeal, 41 Truro
Road, St Austell, Cornwall

This is the first adventure
Microdeal has put out for the
Dragon in several months, and
quite a sizeable one it is, too. The
three skill levels govern how many
treasures there are ro find, and
how nasty the nasties are

We know that the adventure is
sizeable because after several plays
we have uncovered over 50
different locations, excluding
mazes, and are still nowhere near
finding all 32 rtreasures giving the
maximum 662 points if you can

drop them all in the Sanctuary . . .
if you can find the Sancruary, that
15.

Commands are the conventional
VERB-NOUN instructions, with
the program recognising 30 verbs
(listed in the notes), though
multiple command entries are not
allowed. There are eight weapons
around the landscape, and eight
creatures too, ranging from the
deadly Cyclops to the friendly
Unicorn

The command REST will allow
you to build up your strength by
staying in the one place for a time,
but this also has the unfortunate
effect of making the various
creatures move around at 60 times
their normal speed, and they will
inflict twice as much damage if they
get you while you're resting.

The adventure is text only, and is

in machine code making for quick
reaction to inputs, with the
location descriptions occupying a
few lines and making some attempt
at more than a bald statement of
where you are . . . not quite to the
extent of the famed original
Adventure, but better than most.
We also liked the response to
some of our more ludicrous sug-
gestions: "‘Don't be ridiculous!™
Alright, we only thought you might

be able to eat the bottle.
Keys of the Wizard has the

essential QUIT and SAVE facilities,
and betrays its American origins
(Spectral Associates) by asking you
to type UNCLE if you're ready to
give up altogether. It doesn't
explore any spectacular new
ground in adventure-land, but is
well worth adding to the Dragon
adventure library.
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February Contents

Contents subject to late revision

FREE COVER GIFT

Have you always
wanted to write arcade
quality games or
envied the home-made
utilities of others?
Then despair no more
as every copy of
February’s Which
Micro? will contain a
special booklet — An
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Disk Drive Review —
we look at some of the
most popular brands
and find out when it’s
worth adding this
expensive peripheral

Introduction to Machine|[ ¢

Code Programming

The Oricle — our new
column just for Oric
owhers makes its
debut in the next
issue.

We examine a new £120
computer which can be
built by taking a £70
Atari Video Computer
System and adding a
£50 Spectravideo
Compumate.
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Converting Programs
— starting our guide on
how to change that
listing for your micro
plus of course all our
usual programs

Computer Clubs —
what do they offer the
beginner or expert!?
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letters long, though the majority decode it, which is not too
Fun to Learn are about four letters long. intellectually taxing as you only

Computer: Dragon 32 The next option is Calculator, need to look at the screen to tap in
Price: £6.95 which displays a sequence of a letter at a time. Perhaps the
Supplier: Shards Software, numbers and asks you to add them programmer himself thought this
189 Eton Road, liford, Essex together, the sequence increasing was too easy and decided to
’ by one each time — a kind of complicate things: the answer to

Fun to Learn is, *A comprehensive mathematical Simon. This is one of our attempts was
teaching program for 6-12 year followed by Starship, the only really SCHOOL, which we dutifully
olds, written by a teacher and good program on the tape, which typed in only to be told we were
tested in schools. You are offered could be retitled Hangman in wrong and the correct answer was
the menu of five word and number  Space. We can imagine this having SCHOOL.
games. great appeal to children, with a At the end of all the games, or
Counting displays several letters spaceship on one side of a building each individual one, you get a list of
on the upper part of the screen and an alien on the other. Each your correct and incorrect
and asks you to count them, giving wrong guess has the alien shooting answers and a percentage score for
you five points if you are correct abolt at the ship, slowly destroying each game or overall. This at least
along with a comment on how the building between them. is thoroughly done, but despite the
quick you were. The number of = The final game is Codebreaker assurance that Fun to Learn has
letters can range from just four or which lists the alphabet across the been tested in schools we can't
five through to 30 or 40. top of the screen with its coded help thinking that it is rather over-
Word Mixer requires you to solve equivalent underneath. You are priced for one good game and
anagrams of words up to about six given a coded word and must several make-weights.
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UXB progress, obviously more than just your next action from five on

one tool is essential. offer. “Listen"" seemed the safest
Computer: Dragon 32 Your initial menu has five bet, but pressing that number only
Price: £7.95 options: view bomb side, nose or returned us to the list of |12 tools.

Supplier: Virgin Games, 61/63 hatch, view list of tools or view We therefore assumed you were
Portobello Road, London W1l tools being carried, the graphics meant to type in the tool you

for the bomb being very simple and would use, so we entered ‘6" for
This new game from Virgin starts unmemorable. Choosing your stethoscope, which we were
off with promise, putting youin the tools presents the first drawback carrying, only to be told we could
crack UXB team and asking you to  to the game, as a piece of careless only carry six items and we were
defuse an old war-time bomb, a programming means that after promptly blown up. But we were
rare model for which there is no each choice you're asked if you only carrying six items!
documentation. You have a toolkit want to go on to the bomb or UXB is an interesting idea for a
of 12 items, but for space reasons return to the menu, so five times game with a difference, but the
you can only take six with you you must return via the menu to program does seem to have several
from the list comprising stetho- the list of tools to compile your six bugs in it, and it also suffers from
scope, pliers, spanners etc. The items. the problem that once you've
instructions strangely say that one On one occasion, after choosing succeeded the game becomes
of these items is essential, and only three tools, we got a rather redundant, as it's the same
they're not telling you which it is, mystifying “*OM ERROR IN sequence of events every time. It's
though as there are several stages 3560."" but after starting again we rather a high price to pay for just a
in .the game where you need made it safely to the next section few hours of not-too-thrilling
certain items with you if you're to where you're invited to choose entertainment.
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Radar Rat find yourself being chased by three to avoid the cats as well, but these
of the things. aren’t too bad as they merely stay
Race To the annoying strains of Three put: you just have to make sure
Blind Mice, the main part of the you don't run into them.
Computer: Commodore 64 screen is taken up with a large scale Finally, to help you out, you can
Price: £9.99 (cartridge) display of just part of the maze, and leave a smoke trail behind you
Supplier: Commodore some nice programming has this which temporarily confuses the

gusuness gachw?"_s. 12’7_5 Ajax scrolling about all over the place as rats. But as this eats up valuable
RIS SIOMED TAKIDE you try to dodge the rats. Over to time, you have to be sparing with
Estate, Berkshire : :
the right of the screen your mouse it.
In the never-ending search for radar shows the whereabouts of  As you race about the place,
variations on a theme, instead of the pieces of cheese, yourself, and you'll discover that the rats are

saving the universe or some other the chasing rats. extremely intelligent, and can seek
such mundane task, in this program One of the pieces of cheese, the: you out everywhere. Your radar
you are a mouse. big cheese, is a special one. For will be put to plenty of use!

Being a mouse, you're partial to every bit of cheese you eat you get With many different levels that
a bit of cheese, and dotted about 100 points extra, i.e. the first piece get increasingly harder, this is a
the maze you've inexplicably givesyou 100, the second 200, and challenging and addictive game.
tumbled into are several choice so on. However, the ‘big cheese’ With the added bonus of being
cheese cuts. However, the red rats doubles everything, so is worth joystick compatible, and available
are anxious to preserve their finding and eating early on. on cartridge, this is definitely one
supply of cheese for themselves. There is also a time limit, which of Commodore’s better offerings.
Which means that on level one you runs out rather rapidly. You'll have The price is good, too!
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The microcomputer market has a reputation for
volatility at the best of times, but the last month or
so has been particularly turbulent. The future of the
Jupiter Ace now looks bleak, with its manufacturer
Jupiter Cantab in receivership. This Forth-only
micro experienced an initial surge of sales when it
was launched, but ironically its demise became
almost inevitable when the attendant publicity
spawned Forth interpreters for computers like the
Spectrum, which had the vital ingredients of colour,
sound, and extensive software support.

Texas Instruments’ decision to withdraw the

T199/4a will probably lead to shortages of new
software in the future, but in the short term, the
99 may become cheaper as stocks run down.
Another casualty is the Comx 35. We liked this
from the technical point of view, but production
examples were less satisfactory, and a high fault

rate was the result.
Every effort is made to keep the Buyer’s Guide

completely up to date, but if you have any
comments or suggestions, please send them to
Buyer's Guide Editor, Which Micro?, Scriptor
Court, |55 Farringdon Road, London ECIR 3AD.

Acorn Electron £199
Apple lle £845
Aquarius £49
Atari 400 £99
Atari 800 £299
BBCB £399
Colour Genie £168
Commodore 64 £199
Commodore Vic 20 £140 : i
Dragon 32 £175 Dragon 64
Epson HX20 £411 Pie: £225
Laser £70 Use: Home
RAM: 64K
Lynx f£.225 Coiour: Yes
NEC PC-8001 £397 ‘Lanwoye Basic
nterface; Parallel/R$S232
Nascom 3 £376-£506 Suppiier: Dragon Data 0656 744700
Oric 16K £100 Sor: This upgrade of the familiar
: ragon 32 bri
Oric 48K £140 COmmolldoriage supplied 15 ” changges = thr;nEfe ?ibge;:dv:e*clome
\
Sharp MZ700 £240 NOd?fe nj“‘gor peginners. d;e Bas response has beenylmprov:de f:fj
Sharp MZ80A £477 ichis well with 50:1?: :;r;semb“?" auhm-r‘epear has been introduced
- : :
Sharp MZ80B £899 raphics, and 3 DU L ammers. Wioen extra memory is being
P ids mBCh-‘ne'COde pFO?;d RS232 accessed. Existing software runs
Sord M5 £150 aAgainst'- Nont:en:ao;‘c model. :1;22 Dragon 32 emylation
. s on 5 i are €. _
Spectrum 16K £100 m;erf;rcri)r essages i Basic at Against: Still looking long in the
Spectrum 48K £130 Tory unhelpful tooth. despite modfications
Tandy Model 100 £500 Conclusion: :h\ii“ appeal to 3l e be kee]:ner‘
whic rs. : domething of
TRS-80 Colour £299 E?-\Ldfzsi home com‘pl;[er buye wasted opportunity, bu% it 1:
bility - enco i
Texas T199/4a £90 but check on availability beingu;(aﬁ::_g that some work is
Texas CC40 £170
ZX81 < £45
Price — The costs quoted for | Use — This gives an idea of what | the better the computer — and | those wanting to learn how to
each micro are based on the | most machines are best suited for | the more expensive. program. Other languages tend to
lowest common retail price | — though price tends to be the offer more powerful facilities or
prevailing at the time of going to | overriding factor as few non- | Colour — Micros that show | are specially suited for particular
press. millionaires would spend £3000on | colour when plugged into acolour | applications.
But when budgeting for a | a computer to play games with. | television are becoming
system remember that the | Butadditionally some microshave | increasingly popular in the home | Interfaces — These are the
machines will usually require | large amounts of software and | market as price fall. For many | sockets on a micro which allow
extras to perform their required | special features that are tailored | business applications, however, | such peripherals as printers and
function. This ranges from access | for a particular market. colour is not considered that | modems to be connected and
to a television set and cassette important. controlled by the computer. The
recorder, to spending several | RAM — The size of the RAM most common is the RS232C
hundred additional pounds on a | memory in a computer defines | Languages — Nearly all micros | interface and a wide range of
printer-if the computer is going | how large and how sophisticateda | offer the Basic computer language | e€quipment can be connected toit.
to be used for serious business | program can be run. It's generally | which, at the moment, is the | Less well-known interfaces may
true that the larger the memory | easiest and simplest language for | give a more limited choice. B

purposes.

e
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Sinclair ZX8I

Price: £45 — special offer “starter
pack” which includes 16K RAM.
Use: Home

RAM: IK

Colour: No

Language: Basic

Interface: Own

Supplier: Sinclair Research 0276
685311

For: Sinclair's celebrated ZX81,
the computer which broke open
the home market, is still available,
though for how long this will
continue is anyone's guess.

But in recognition of the
declining appeal of a black and
white computer that costs over
£70 — by the time the virtually
obligatory 16K of extra memory
is purchased — Sinclair has now
introduced a £45 starter pack. For
this reasonable sum purchasers can
acquire a ZX81, a 16K RAM pack
and a software cassette.

Against: That membrane key-
board! It's like typing with a sheet
of cardboard over the keys.

Although the software is
plentiful and cheap, there is
virtually no new material coming
out, since programmers prefer the
Spectrum. It's also worth
remembering the speed at which
it loads — everything happens
v-e-r-y s-l-o-w-l-y.

Conclusion: At its new *all
inclusive’* price of £45 the ZX81
may well have been given a new
lease of life. It still won't do half
the things you can do on an Oric
or Spectrum but it is half the

price. As an entrance to Basic it
is unique and those on a tight
budget can do no better.
May/June 1982 — Inside the ZX81
April 1983 — IBM PC v ZX8I
May 1983 — Add-ons for ZX81
October 1983 — New lease of life

Aquarius

Price: £49
Use: Home
RAM: 4K
Colour: Yes

UNDER £250

CP/M: Not yet
Language: Basic
Interface: Own

For: Excellent documentation and
a wide range of games cartridges
will attract beginners. The
potential for expansion is good,
with cheap peripherals such as the

printer (£135) available, but don't

hold your breath for CP/M.
Against: The main failings are
the keyboard (diabolical), the
Basic (antiquated), and the prices
(high for expanded versions).
Conclusion: For users (especially
games) rather than programmers.

Price: £70

Use: Home

RAM: 4K

Colour: Yes

Language: Basic

Interface: Own

Supplier: Computers for All 0268
418414

For: The lowest price of any
home computer in the UK;
reasonable keyboard and Basic
interpreter including handy choice
of conventional or one-key
program entry.

Against: Sound is only up to
(weak) Spectrum standard,
graphics are distinctly low-
resolution at 128x 64. |6K
memory expansion raises price to
Spectrum level.

Conclusion: Performance is
distinctly better than that of some
recent big-name attempts at a
£100 home computer (notably
Tandy and Mattel). However, the
Spectrum still shows the way.
October 1983 — The Laser — A
shot in the dark?

6ric |

Price: 16K-£80 48K £140

Use: Home

RAM: 16K-48K

Colour: Yes

Language: Basic

Interface: Parallel

Supplier: Oric International 0990
27641

For: On paper, the Oricis a
strong competitor to the
Spectrum. Its specifications include
useful pre-programmed sounds and
high resolution graphics, and the
buyer may well prefer the Oric's
keyboard and conventional entry
of program statements.

The Basic included is a near-
standard Microsoft with many
powerful extensions, so when
software houses have had time to
catch up on the recent surge of
new machines, programs for the
Orric should appear quickly.
Against: The |6K version is still
hard to get hold of, lengthy
production delays having held up
its appearance.

A worrying, but persistent
rumour about the Oric is that of
problems in the cassette handling
area — certainly, ours have never
worked properly, and we have
received numerous phone calls
mentioning the same difficulty.
Conclusion: The Oric is a difficult
computer to sum up, outshining
the Spectrum in some areas, but
(as yet) behind in the vital areas of
software support and complete
documentation. If you want a tried
and trusted computer, check the
competition first.

February 1983 — Oric | Review
February 1983 — Comparison:
Oric | v Spectrum

May 1983 — Oric | v Vic 20

October 1983 — Oric — will it
zoom ahead?

Texas TI199/4a

Price: £90

Use: Home, education

RAM: 16K

Colour: Yes

Languoge: Basic

Interface: Own

Supplier: Texas Instruments 0234
67466

For: Now sadly out of
production, the Texas remains a
powerful and easy to use micro
which has many technical
advantages over other £100
rivals. With the possibility of price
cuts as stocks run out, it would
be good value for the dedicated
hobbyist who doesn't require add-
on hardware or software (both of
which will become scarce).
Against: Most users will feel left
out in the cold once software
supplies die out.
Conclusion: The 99's major fault
is that it costs too much to
manufacture, making it
unprofitable for Texas.

The company has never been
happy in the home computer

field, despite the point that the Tl
was debatably the first
recognisable entrant to this
market and could therefore be
described as having invented it.
The company should have been
quicker to react when
Commodore brought out the 64
(which is remarkable for its low
production costs), and started the
price war which has led to so
many casualties. A cheaper
TI99/4a-compatible computer
would have gone down well over
the last year or so. It is also a
shame that Texas will not be
bringing out a new home
computer as_far ahead of the
opposition as its original TI99.

Atari

Price: 400 £99 800 £250

Use: Home

RAM: 400 16K 800 48K

Colour: Yes

Language: Basic

Interface: RS-232C

Supplier: Atari (01-900 0511)

For: Atari produced an excellent
games machine in its 400 and
800 home computers, which is no
surprise given its background in
arcade machines and home games
consoles.

What did surprise many industry
observers was the readiness of
software houses to supply serious
software for educational and
business purposes, especially on
the 800 version with its
typewriter keyboard and disk
interface.

The software is one of the main
reasons for buying an Atari, its
quality being consistently high.
Against: There are several
drawbacks to becoming an Atari
user, including the irritating need
for a special cassette recorder at
the inflated price of about £45.
The touch-sensitive keyboard of
the 400 is also rather off-putting,
and limits the practical uses.

Software prices for the Atari
seem to be rather high compared
to those for rival machines.
Conclusion: The Atari is one of
the older machines to enjoy a
place in the Top Ten, but still
holds up well in any comparison
with its rivals.

Recent price cuts and specifica-
tion improvements have made it
more competitive.

Tandy MCI0

Price: £99.95

Use: Home

RAM: 4K, expansion to 20K
Colour: Yes
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Language: Basic
Interface: R§232C
Supplier: Tandy 0922 648181

For: Not many strong points, but
standard RS232 interface is handy,
calculator-style keyboard beats
rubber rivals, and the quality of
construction seems high.
Against: Price/specification
balance seems poor compared to
16K Spectrum, the Basic is very
old-fashioned (with no editing
facilities!) and the graphics are
rather weak.

Conclusion: Not unlike a colour
ZX8| without the support of
software/add-on hardware
suppliers.

October 1983 — Tandy MCI10 —
no sparkle?

Sinclair
Spectrum

Price: 16K £100 48K £130

Use: Home

RAM: 16K-48K

Colour: Yes

Language: Basic

Interface: Own

Supplier: Sinclair Research 0276
685311

For: As one of the most popular
computers, the Spectrum has a
very large amount of software
support. This means you can get a
top-quality version of almost any
game or utility, and pay less for it
than you would if you had any
other computer.

A similar situation exists on the
hardware front. The Sinclair
printer is now down to only
£39.95, and with the recent
launch of the Microdrive (£70)
high speed tape access should
soon be available.

However, this has not stopped a
rush of cheap peripherals from
independent manufacturers —
digital tracers and interfaces to
connect the Spectrum to office-
quality printers, among others.
These make it possible to build up
a very complete system at a very
low price.

The launch of the ZX Interface
2 (£20) allows fast loading
cartridge software (£14.95) to be

used as well as standard joysticks.
Against: We just wish the man
would fit decent keyboards to his
computers. At least it keeps the
manufacturers of add-on key-
boards in business.

The single-key Basic entry is
often rather frustrating.
Conclusion: At the new price of
£100 it is hard to beat the
Spectrum if you are a newcomer
to home computing.

July/August 1982 — Sinclair’s
Spectrum v The BBC Micro
February 1983 — Comparison:
Oric | v Spectrum

October 1983 — Sound on the
Spectrum

Commodore
Vic 20

Price: £140 (with starter pack)

Use: Home

RAM: 5K

Colour: Yes

Language: Basic

Interface: Own

Supplier: Commodore 0753-79292
For: Since the Vic is very widely
used, it is well supported by soft-
ware houses and specialist
magazines. Apart from that, it has
few advantages over its arch-rival,
the Spectrum, except for the
keyboard.

It is nice to see a decent
keyboard on a cheap computer,
indeed, the Vic shares this item
with its big brother, the 64. And it
is easily available with a huge
choice of software.

Against: The standard user
memory of 3.5K is far too small
for any self-respecting computer
these days, and it shows just how
much the Vic has dated since its
introduction.

Other signs of encroaching
obsoléscence are the bizarre
display with its jumbo character
set, the untidy jumble of external
apparatus required to run the
thing, and the old-fashioned Basic
which has been little improved
since the early Pet days.

The potential for good sound
and graphics is certainly there, but
there is no support for the
advanced features in Basic, and
one is obliged to interfere with
memory by means of clumsy
POKE statements in order to get
anywhere.

The manual is a bit of a joke,
but then it does mean healthy sales
for the (almost essential)
Programmer’s Reference Guide.
Conclusion: A good cartridge
games machine, but memory

expansion is essential for any
serious purpose. And the cost of
additional memory makes the
Commodore 64 a far better buy
for those wanting a Commodore
machine.

Sept/Oct 1982—Dragon 32 v Vic 20
May 1983 — Oric | v Vic 20

CGL M5

Price: £150

Use: Home

RAM: 20K

Colour: Yes

CP/M: No

Language: Basic

Interface: Own

Supplier: Computer Games Ltd
01-508 5600

For: Even before most of us
have actually seen it on the
shelves, Sord has cut the price of
the M5 by £40. (Could it be they
read our review in the July issue?)
This makes it more of a potential
winner; it's well made, well
documented and takes three
different Basics in its cartridge
slot.

Against: Limited memory is the
major drawback. Of the 20K
RAM, 16K is used for video,
which doesn't leave much space
and really makes extra memory in
the shape of an expansion box
essential for any serious
programming. Trouble is, it's not
available yet.

Conclusion: The M5 has the
potential to become a popular
home micro, especially since the
price cuts. But the competition is
tough: you can now get a 48K
Spectrum complete with printer
for £170 — and excellent

support.
July 1983 — M5 — A double-edge
Sord

Atari 600XL

Price: £159

Use: Home

RAM: 16K

Colour: Yes

Interface: Own

Supplier: Atari UK 01-900 0511

For: Atari’s latest runs all the old
favourites from the huge reserve
of Atari 400/800 software, plus

you get a superb new keyboard
and much-improved quality of
construction.

Against: The standard memory
(as with most US home micros) is
rather on the mean side, and the
necessity of compatibility with the
old 400 means the Basic is now
rather old-fashioned.
Conclusion: A fine games
machine as ever, but now with
potential for serious use offered
by the proper keyboard. Word
processing is especially easy with
Artariwriter.

December 1983 — Atari v
Spectravideo

Colour Genie

Price: £168

Use: Home

RAM: 32K

Colour: Yes

Language: Basic

Interface: RS232C

Supplier: Lowe Electronic 0629 4995

For: Full size keyboard with
proper keys, good graphics and
sound facilities.

Against: Not as compatible with
the TRS-80 as earlier Genies, and
there isn't much software.
Conclusion: A lot of micro for
the money, but check what
programs you will be able to buy.
December 1982 — The Lynx and
The Colour Genie

Texas CC40

Price: £170

Use: Business

RAM: 5.5K

Colour: No

Language: Basic

Interface: Own

Supplier: Texas Instruments 0234
67466

For: Offering real computer
power in a box small enough for
one-handed use, the CC40 has a
low starter price with a range of .
accessories and ROM based
software on the way.

It is easier to use than the
Epson if your task is simple, and
the keyboard (although small) is
acceptable for typing short
documents.

Against: Expansion of the

118
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system will be necessary for some
applications — in particular, the
“wafertape’’ floppy tape will be
almost essential for permanent
data storage. The price is around
£150.

Conclusion: It may be all the
computer power you actually
need for some business
applications.

June 1983 — Computing in the lap
with the Texas CC40

Dragon 32

Price: £175

Use: Home

RAM: 32K

Colour: Yes

language: Basic

Interface: Parallel

Supplier: Dragon Data 0656 744700
For: After a fairly slow start, the
Dragon really took off over last
Christmas, selling out completely
in most shops. This surge of
interest seems to have spurred the
independent software producers
into supporting the machine, since
there is now a fair amount of
good games material available for
the Dragon.

The Dragon's users are typically
very enthusiastic about their
machine, mentioning the useful
extended Basic and typewriter
keyboard as strong points. No
special tape recorder is necessary,
and the machine offers a
reasonable display on a domestic
TV.

Against: It is disappointing that
the Dragon has not inspired a
family of cheap peripherals in the
same way that the Spectrum has.
The addition of a cheap printer in
particular would be a real boost.

There is a rather old-fashioned
feel to the Dragon which can be
pinned down to its lack of a lower
case display and crude Microsoft
line editor. The latter must be
responsible for a lot of wasted
time in program development.
Conclusion: The Dragon has
many features in its favour,
including its British manufacture
and fine value for money. A small
amount of development on the
system software would make it a
world beater. But take a look at
the comparably priced Electron as
well.

Sept/Oct 1982 — New Dragon 32
v the Vic 20
April 1983 — Dragon 32 v Lynx

Spectravideo
SV3i8

Price: £198.50 (cassette recorder
£39)

Use: Home

RAM: 16K

Colour: Yes

Interface: Own

Supplier: C K Computers 0934
515085

For: Excellent Basic offers great
ease of use. Sound, graphics and
colour are all strong points, and
there is a fair amount of software
around, which is surprising for
such a new machine.

Against: Rubber keys are a bit
flabby, and standard RAM is
niggardly at 16K. You can't
expand without buyng the
expansion box.

Conclusion: The first MSX
specification machine has a solid,
mature feel. It makes a worthy
rival to any computer in the
under-£200 class, and quite a few
over that price.

The adoption of MSX by the
Japanese consumer electronics
concerns makes the ‘
Spectravideo’s future bright.
Long-term support should be no
problem.

B ' E

Commodore 64

Price: £199

Use: Home, Business

RAM: 64K

Colour: Yes

Language: Basic

Interface: RS-232C

Supplier: Commodore 0753 79292

For: The Vic-20's most obvious
failing is its puny memory size, and
the lookalike 64 certainly makes
up for this with a useful 38K of
Basic program space.

The ability to switch out the
Basic ROM and overlay it with
RAM has been exploited by a
number of software houses who
have brought out word
processors, financial planning
packages and other business
programs.

Against: Unfortunately,
Commeodore has not learned from
all its mistakes with the Vic.

The documentation supplied is
down to their usual standard, and
anyone wanting to write his own
programs is pretty much on his
own. The sound facilities are

impressive in hardware terms, but
there is no Basic or system
support, and all sound modulation
is via a clumsy series of POKEs.

Although the infamous 22
column Vic display is replaced by a
more readable 40 column display,
there is no 80 column option,
unusual in what Commeodore
obviously intends to be an entry-
level business system.

The Basic interpreter has
improved little since the early Pet
days, and now looks dated beside
that of the BBC Micro.
Conclusion: The 64 is a great
improvement over earlier offer-
ings, but in some ways it repre-
sents a missed opportunity for
Commodore. And the Electron is
worth considering first.

March 1983 — Commodore 64
Review
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Acorn Electron

Price: £199

Use: Home/education

RAM: 32K

Colour: Yes

Language: Basic

Interface: Own

Supplier: Acorn Computers 0223
210111

For: Most of the attributes of
the BBC Micro, including class-
leading graphics and easy-to-use
sound. The structured BBC Basic
makes programming easy to
understand, and compatibility with
most BBC software makes the
Electron a machine you can use
right now. The typewriter
keyboard makes serious use
possible with Electron versions of
Acorn's ROM-based word
processor and spreadsheet under
development.

Against: Some cost-cutting
evident, especially the power supply.
Conclusion: Will cause headaches
for all competitors.

September 1983 — Here at Last
October 1983 — Splitting the
Electron

Lynx
Price: 48K £225 96K £299
Use: Home

RAM: 48K-96K
Colour: Yes

Language: Basic

Interface: Serial

Supplier: Camputers 0223 315063
For: Whatever else you can say
about the Lynx, it must be said
that it is an interesting machine.
£225 buys a compact box with a
typewriter keyboard, an unusual
structured Basic and 48K of RAM
(though only about 13K is available
for program storage).

The real interest, however,
must be in the potential for
turning the Lynx into a business
machine.

Camputers say that massive
amounts of memory expansion will
shortly be available, along with a
disk operating system (probably
CP/M).

If their plans are fulfilled, this will
make the Lynx a rival to the Apple
Il as a realistic small business
computer, yet with all the features
the home user wants.

Against: As the machine stands,

however, it suffers from a lack of
software and a somewhat quirky

display with no scrolling and slow

screen handling.

The first games software for the
Lynx is now becoming available,
but it is too soon to say whether
or not these programs will
overcome the display limitations.
Conclusion: The Lynx could well
be a rising star, but at the moment
there are surer bets for the home
user.

December 1982 — The Lynx and
The Colour Genie
April 1983 — Dragon 32 v Lynx
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Sharp MZ-700

Price: £240-£420

Use: Home/business

RAM: 64K

Colour: Yes

Language: Basic

Interface: Own

Supplier: Sharp 061 205 2333

For: Launched this month, the
MZ-700 is well-made, well-
documented and good value for
money at £240. £420 buys you
the model with a built-in cassette
recorder and printer/plotter.
Makes the BBC look over-priced.
Against: Limited graphics
capability and you need to load
Basic from cassette.

Conclusion: This is Sharp's latest
assault on the home micro
market, and looks its best bet yet.
But the imminent appearance of
the £200 Electron looks like
being the nut it will have to
crack.

September 1983 — Sharp Move
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BUYER'S GUIDE

TRS-80 Colour

Price: £299

Use: Home

RAM: 16K

Colour: Yes

Language: Basic

Interface: RS232C

Supplier: Tandy 0922 648181

For: Very popular in America, so
there is plenty of software if you
know where to look (e.g.
Molimerx).

Against: Overpriced, especially
when compared to the Dragon,
which is effectively the expanded
TRS-80 Colour at half the price.
Conclusion: Look at the Dragon
first.

November 1982 — Tandy in
Transition

-
BBC Micro
Price: Mod. B £399
Use: Home/education
RAM: Mod. A 16K Mod. B 32K
Colour: Yes
Language: Basic
Interface: RS-423
Supplier: BBC Micro Systems, PO
Box 7, London W 6X)
For: Acorn’s BBC Micro
is one of the most advanced and
user-friendly computers on sale.
Its long-term expansion
potential is unmatched by any other.
The Basic makes the BBC an
excellent device on which to learn
programming, and the best of the
software exploits the machine
fully, to make it outshine its rivals.
As one of the most
sophisticated micros, the BBC
lends itself to use with new
computing ideas.
Against: Though technically
excellent recent price cuts on
other machines now make it look
very over-priced at £400.
However, Acorn's new
Electron, selling at £199,
may offer the ideal solution to
most home buyers, retaining the
essential sophistication of the BBC
Micro, but making many of the
interfaces optional extras. Its
launch also means the instant
demise of the BBC Model A.
Conclusion: An extremely

120

versatile and impressive computer
but expensive.

May/June 1982— Auntie’s Attractive
Features

March 1983 — Comparison: BBC
Micro and Commodore 64

May 1983 — BBC: Can it work in
business

Epson HX20

Price: £411

Use: Business

RAM: 16-32K

Colour: No

Language: Basic

Interface: R§232C

Supplier: Epson UK 01-900 0466

For: Remarkably efficient design
gives you a 4 x 20 character LCD
screen, a mini printer and an
optional micro-cassette drive in a
package the size of a large paper-
back. The keyboard is a joy to
use, and a versatile range of soft-
ware is available from Epson and
others.

Against: The lack of inbuilt
arithmetic logic is annoying, all
simple calculations having to be
done through Basic. The Basic
itself is nothing special.
Conclusion: The first truly useful
micro to be portable rather than
merely transportable. A crop of
imitators is on its way with Tandy
Model 100 worth a look.

March 1983 — Epson HX20
Review

Link 480Z

Price: £450

Use: Education

RAM: 32K

Colour: Yes

Language: Basic

Interface: IEEE 488

Supplier: Research Machines 0865
49866

For: The 480Z is a low-cost
version of the 380Z designed to
be used in a network, and provides
a cheap way to expand a school's
system.

Against: Acorn’s Econet with
BBC Micros is set to make the RM
systems look very old-fashioned

and expensive.

Conclusion: OK for those who
already use the 380.

\ @ 2

Tandy 100

Price: £500

Use: Business’/home

RAM: 8K-32K

Colour: No

CP/M: No

Language: Basic

Interface: RS§232C

Supplier: Tandy 0922 648181

For: Superbly compact design
brings together true portability
and desktop micro power, with
excellent built-in software,
documentation and LCD display
making this the easiest machine to
use in its class.

Against: More memory would
be useful for storing documents
and data files.

Conclusion: One of the very
few micros which is genuinely
easy for even a raw beginner to
use profitably for business.
August 1983 — Tandy Model 100
Review

Hewlett-m
Packard HP75C

Price: £695

Use: Business

RAM: 16-20K

Colour: No

CP/M: No

Language: Basic

Interface: RS-232C, HP-IL

Supplier: Hewlett-Packard
03446-3100

For: Almost pocket size makes
this the machine with the best
power/portability combination.
Hewlett snob appeal is strong.
Against: Since it is made by HP
the price is pretty hefty, especially
compared to machines like the
new Tandy 100 and Texas CC40.
It is unlikely to achieve similar sales
success.

Conclusion: The sort of thing
you buy to prove that you can
afford one.

Apple lle

Price: £845

Use: Business, Home, Education
RAM: 64-128K

Colour: Yes

CP/M: Extra
Language: Most
Interface: RS-232 choice
Supplier: Apple UK 0442 60244

For: This new version of the old
faithful Apple Il is well made and
well supported with all kinds of
extras available from Apple and
independent manufacturers. It is
compatible with software written
for the Apple Il +, but most
reputable suppliers are producing
new versions to exploit the more
advanced design of the new
model.

Against: The cost of the lle is
rather high, especially when the
US pricing structure is taken into
consideration.

Conclusion: A fine machine,
worth consideration against many
newer designs.

March 1983 — Apple lle Review

Sharp MZ80B

Price: £899

Use: Home, education, business
RAM: 64K

Colour: No

CP/M: Extra

Language: Basic, Assembler, Pascal
Interface: RS-232C

Supplier: Sharp 061-205 2333

For: Very high build quality typical
of Sharp makes the MZ80B a
pleasure to use.

Against: The cassette drive fitted
needs to be supplemented by disk
drives.

The range of software available
is disappointingly small, so check
the availability of what you want
with great care.

Conclusion: Never a great seller;
unremarkable in most respects.

NEC PC8001

Price: £997

Use: Business

RAM: 64K

Colour: Yes

CPIM: Yes

Language: Basic

Interface: RS-232

Supplier: NEC 01-388 6100

For: Although it looks like just
another CP/M system, the NEC
has some nice extra features
including an excellent colour
monitor and a three processor
heart which improves graphics and
input/output.

Against: Not much.
Conclusion: A refined option for
the small business buyer. J
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CLASSIFIED

T0 BOOI( ADVEHTISING SPACE TELEPHONE 0I-278 6995

TRS-80 & VIDEO GENIE
Chaos
Compendium

ms
Galactic Merchant (16K)....
Graphics Editor
Kong
Mailing List
Monitor/Disassembler
Muncher (16K).
Sound Editor (16K).

SINCLAIR SPECTRUM
Bermuda Triangle

(3'D' 48K Adventure) ..
Monitor/Disossembler
Pools ..........

NN N NN

22030000020

Lu'\.l'\.l:i
PRRANRBRGG

LTy

mmm
mwoin

2338 2388

Chaas (16K).
re (16K].
Monitor/Disossembler (16K).
All prices include VAT & P&P
Always interested in progroms for any of the above
machines (25% Royalties Paid)

Kricon Ltd
11 Medway, Hallsham, East Sussex, BN27 3HE

m
N

LLAMASOFT!!

awesome games soﬂwure

ATARI

NOW IN BOOTS, LASKEYS &
MANY RETAILERS, OR FROM
49 MT, PLEASANT, TADLEY, HANTS

TEL. 07356 4478

MICRO TRAINING

For micro-computer and word processor
operator training contact:

Micro Training & Advisory
Services Lid.
Broadway Court, Broadway,
Peterborough PE1 1RP
Tel: 0733 313174

SPECTRUM — TRSB0 (Level 2)
SUPERSOFTWARE PACK

25 Super programmes — machine code arcade
games simulations, competitive games,
dventures, Dungeons & Dragons, puzzles and
ball games; plus a few education & business
programmes. Including: Breakout, Star Wars,
Amazing 3D Mazes, Gambling Machine,
Corridors of Doom & Trap It. All 25 on one C48
cassette, sent by return post for only £9.95
inclusive, or send an s.a.e. for full details.
SPARTAN SOFTWARE (Dept WMSR)
9 Cotswold Terrace, Chipping Norton,
Oxon. Tel: (EJ

BLANK CASSETTES!

TOP QUALITY PROFESSIONAL BRAND
COMPUTER/AUDIO CASSETTES
AT BUDGET PRICES

Pocked in boxes of 10 cossettes
Complete with labels, inlay cards and
library cases.

Prices include VAT post & packing

LENGTH BOX PRICE(10) QTY  Amount
5 mins B35 i o
10 mins £4.50
12 mins £4.45
15 mins £4.50
30 mins £4.70
60 mins £5.30
90 mins B2 © oonas o

Cheque Postal Order enclosed for £

NAME
ADDRESS

W1

PROFESSIONAL MAGNETICS LTD
Cassette House, 329 Hunslet Rd, Leeds
Tel: (0532) 706066

TRADE ENQUIRIES WELCOME

LANCASHIRE
IMCA0S

Sinclair, Commodore, Dragon, and
Acorn/BBC computers.

We have an extensive range of bocks and
software over 200 Spectrum titles alone.

Send for a free list to:

LANCASHIRE MICROS
51 Queen Street, Morecambe, Lancs.
Tel: (0524) 411435

A.J.DENNING (DUPLICATORS)

QUALITY CONTROLLED CASSETTE
DUPLICATING
QUALITY & SERVICE AT COMPETITIVE
RATES

Lynx

QUALITY — constant stringent checks made
throughout production.

SERVICE — despatched normally within 10
days from receipt of master.

PRICE — C10 from 28p including case; C15
from 31p including case.

Contact us now for yoyr personal quotation

A.J. DENNING (DUPLICATORS)
19 The Crescent, Henleaze
Bristol BS9 4RW. Tel: (0272) 623267

EXCALIBUR SOFT:
C/O AVALON COMPUTING

Presents 'Survival' for unexpanded VIC 20s
5 exciting games on one cassette
Bomber, Mazeman, Voyager,
Terminal Termites, Rings of Titan.
Only £5.99 inc. p&p
ALSO see AVALON COMPUTING's unbeatable
range of chartbusting software titles for ALL
leading micros. Send a large sae tor a compre-

hensive catalogue.
AVALON COMPUTING
14 Cliff Road, Hornsea
North Humberside HU18 TLL
Tel: 04012-5113

!
I
t PROM SERVICES

ZX HARDWARE SPECIALISTS

EPROM PROGRAMMER
for
ZX SPECTRUM AND ZX81
£54.95
S.A.E. for details of this and many other
hardware items from our extensive
range for ZX81 and ZX Spectrum.
Edge connectors £2.50. Edge cards 75p.

Eprom Services
3 Wedgewood Drive, Roundhay
Leeds LS8 1EF. (0532) 667183

Trade and Export enquiries welcome

Every computer needs

CHATTERBOX I

“Listen creep, | am the leader....."

For ZX81

SPECTRUM

BBC

TRS 80

APPLE

NASCOM

VIC/PET/64

(Please stata) =
PITCH
CONTROL

CHATTERBOX I ¥ Sy

Genuine phoneme synthesis - not just recorded
speech - hence unlimited vocabulary.
Programmable pitch for more natural intonation
(exclusive to Wm Stuart Systems)- solid tone
cabinet for quality sound - integral beep/music
amplifier. PLUS expansion socket for IG EARS
voice recognition system. Full instructions
technical notes and software supplied with this
outstanding educational unit.

DEALER ENQUIRIES WELCOME

As seen on BBC TV “Computer Programme”

%BIG EARS¥ =5 «
SPEECH %
INPUT
FOR ANY
COMPUTER

Hugely successful Speech R
complete with microphone, sof
instructions.

BUILT TESTED & GUARANTEED

PLEASE STATE COMPUTER: UK101,

SPECTRUM, ATOM, NASCOM2, Vic 20, Micron,
ZXB0/81, PET, TRS80, MZBOK, APPLE Il BBC MICRO

SPEECH RECOGHTON

nition System.
are and full

onLy £49

NEW!

VIBRATO
CONTROL

[

AMAZING VALUE
AT ONLY
£19.50 xm
£25.50 (BUILT)

ZX81/SPECTRUM

MUSIC SYNTHESISER (Stereo)
+16 LINE CONTROL

Play 3-part music, sound effects, drums etc. Full "'\
control of attack, decay and frequen:

Input/Output lines provide control a monitor

tacility for Home Security, Robot Control, Model
Railway etc. etc. Works with or without 16K RAM.

Full instructions/software included.

Add keyboard to make a live performance
polyphonic synthesiser! ,

Note: up to 3 units can be used simultanecusly;
giving 8 music channels & 48 10 lines

THE COMPOSER
Synthesiser Music
Programme e
Enter & play 3 part harmony.
Includes demonstratons.

ZX81 €7

TALKING HANGMAN A

ZX ARP/DRUMSEQ

Fasci synthesiser
demonstr

automatic
mﬁmw rum}

COLOUR MODULATOR kr£16

RGB in, PAL/UHF out (ot for ZX) suiLt £22

Please add VAT at 15% to prices. A'II anqmrm
Barclay/Access orders accepled by telephone E. please

Quarley Down House

[ ]
Pu)ldm WISA
G~
Wiltshire. SP4 ODZ
235

Tel: 098 064

ALTOS COMPUTER SYSTEM
8000 15 E
Any reasonable offer considered.

Phone 031556 2618 anytime
for details

PENNINE COMPUTER CENTRE

Large selection of the best software.

Special introductory offer £1.00 off all

titles. SAE for free catalogue, stating
micro, at:

36 Willow Street, Accrington |
Lancashire or Tel: 0254 390424




“COMMUNICATIONS

Tandata

SMART MODEMS

Auto dial, direct
connect, with 8

1 telephone & 8 ID store
ELEnggggLMA L on modem, 1200/75bps

or full multirate (1200/
BULLETIN BOARD 75, 75/1200, 300/300 full

R REEEL A S TELECOM GOLD duplex, 1200/1200 half
COMPANY DATA BASES duplex). Many advancec

MICRONET 800 features. From £99.
&, TELESOFTWARE Also special terminal,
44'49 @&\ MICRO-TO-MICRO “CHAT" Prestel and downloader
C'o,,’ Q"c?,\ software for BBC APPLE
W, 34?\ COMMODORES with
ap " T = more following
ORe,, 2, N Tandata Marketing Limited,
b 91;3 -~ Albert Road North, Malvern, Worcs. WR14 2TL
i(,@ Telex: 337617 Prestel * 799 # Telecom Gold: TAN 001
W,
(o4
4,
47/5?

— EDUCATIONAL SOFTWARE
MATHS TOPICS
Learning Programs that are designed so that you may use your micro-
Add On Electronics 66 &67  Memotech ....... 50 & 51, 62 OO 0 Wi Soelh O youl RO Sy e e
AGF Hardware 8 Micro Computer specialised knowledge or training required. All the programs are in those
L, o e S B R NS areas of the curriculum that children find hard to understand or
ARITOG icasvsnvvsavisisin 123 Consultants............. 17 SRR
Aquarius............. 88 & 89 Microdeal................. 124
Atari .......ooovvnnen. 18& 19 Microtanic ................. 60 Each pack contains 2 cassettes, 4 programs, (Angles Student Pack 3
) M D it 58 programs) and a comprehensive jargon free booklet. -
Beyond Software.. 98 & 99
Brothers Industries 32 & 33 Namal Associates ........ 34 DECIMALS  Studentpack (agerangeB8-12) £12.45 + £1.87 VAT.
Bytewell 74 LENGTH Studentpack (agerangeB-12) £12.45 + £1.87 VAT.
YIEWEI wh s mair: Oasis Software 687 SHAPES Student pack (agerange8-12) £12.45 + £1.87 VAT.
C 9 Oxford Comput'é; """ ANGLES Student pack (agerange9-11) £15.25 + £2.29 VAT.
QG0 v s 1 TIME Student pack (agerange7-11) £15.25 + £2.29 VAT.
CGL s crorimimsmti s aais 3 Centte o 74
Clywd Computers........ 17 The above for BBC B — 32K, RML 480Z — 64K, ZX Spectrum — 48K.
Commodore ........ 26 & 27 QuarkData................. 16 ANGLES  Teacher pack £15.25 + £2.29 VAT.
: TIME Teacher pack £16.25 + £2.29 VAT.
Lurrah Lomputing «i. 4% The above for BBC B — 32K, RML 4802 — 64K.
DJL 9 Rank Xerox.......... 82&83
"""""""""""""" A 40 track disc is availabe for all the above add to each £3.00 + 45p
Dragon Dungeon......... 14 VAT
Durrell Software.......... 756 Shards.................... 81 '
Solo Software ............ 60 N.B. Student packs provide a wide variety of stimulating, thought
Fuller Micro Systems.... 90 Softek ... 55 provoking activities to develop understanding of concepts, practice
gte” SOf];[W&rB -------------- 1% skills and reinforce learning.
; UPErsoft ciiisssscassine:
gamess I\f/ltachlne """""" 12 Teacher centred and controlled programs ensure that children
B S OTIWAIEL«ememe s Tandata ..coovvecvisinns: 122 understand and remember, and achieve goals that could not be easily
Taskhl.. ..o, 61 achieved without the use of a micro-computer.
Hisoft........coeui. 13&74
ﬁ%rrSoftware """""" ?g ***Order any 3 and receive a superb programming book worth £6.95
Interam 40 ger contware............ FREE. Official School orders. Less 20% OFF Net cost. NO FREE BOOK.
""""""""""" U.K. carriage free and carry a no quibble satisfaction guaranteed.
Voltmace........ EELRCRERTEE 14. Cheques. P.Os. Please state pack/Machine type.
LEVelD civivnmisiisitnases 15 Vulkan Electronics ....... 60 JUST-ED
Linear Graphics ......... 43 -
Lionhouse.................. 10 Wild Electronics .......... 12 58 St. Marys Road, Weybridge, Surrey KT13 9PZ
Lowe Computers .. 62 & 63  Wizard Software ......... 12
Allow for cheque clearance and postage. Please print name & address.
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ANIROG SOFTWARE

COMPUTER GAMES
OF TOMORROW

HEXPERT
<+
)

MOON BUGGY

A s et COIVIMO DQ RE\

GRLAXY

AVOID “CAPTUR B% THE - ALIEN b
SAMOTHER SHIPS B _BEAM A%
L BOMB YO

/ ' ‘
£7.95 INDI}\N ATTACK £
COSMIC COMMA

6 SECTORS TO TEST UR SHILL

HEXPERT

95
DO £5,95

F‘f!(OG RUN

YPULAR ARCADE GAM | FOR TH. 1 24 HR. CREDIT CARD SALES HORLEY (02934) 6083
3P TIME TREK .B. B s PAYMENT BY CHEQUE, P.0O., ACCESS/VISA
8 HIGH STREET HORLEY, SURREY.

Overseas 50p post&packaging

INC : : TRADE ENQUIRIES WELCOME
HE ARTRD : 29 West Hill,Dartford Kent. (0322)92513/8




© 1983 Sega Enterprises Inc.

4 ¢~ ®andTM designated e e 3 B - : O
o trademarks of : s 5 | B - 3
, Sega Enterprises Inc. i :

The popular arcade;{"h
2 for the

DRAGON 32@

"L SAFELY MAN @. . | ._;‘,‘.:‘..:: T
1 ITS HOME WITHIN THE TIME

" CROSS THE HIGHWAY WITHOUT
~ GETTING RUN OVER AND CROSS
~ THE RIVER WITHOUT FALLING .
~ AVOID TRAFFIC, SNAKES, cnocomu.es-.
- AND DIVING TURTLES. ‘

. FOR 1702 PLAYERS JOYSTICKS OPTIONAL

on CaSSEt te £8 each (Includmg wwa Pastage)

i AVAILABLE FROM DRAGON 32 DEALERS NAT!DNWIDE
- OR ORDER DIRECT FROM

DISTRIBUTED

ON BEHALF OF
THE CORNSOFT

Dept.c¥641 TRURO ROAD, ST.AUSTELL CORNWALL PL25 5JE. TEL:0726 3456



