a C 4.
mmmmmmmm
50

nnnnnnn
11111

\'?q
4, | ¢
Py
¢y
%,
N
émgg g §§§
9;;::‘.§ &
§88% 2232388
2z &
[ =]
= |

NOVEMBER 1934 Bmlm 5 mEsT-SELLlNG HOME COMPUTER MAGAZINE Vol. 4 No. 11
T ‘-.5*"-__ . 3 j -f % :. ] .: S § ; !

MSX — Goldstar v. Canon, Sony and Mitsubishi q?'o
BBC Music, ZX-81 Red Ants and Oric Brood &
~ CBM-64 Quick Load and Canyon = = - é(’
~ Spectrum Zoom and Multitask =~ e?'
Amstrad Word Processor '
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If you've ever wondered how it
feels to be Eddie Kidd . . . defying
danger and gravity, soaring on a
motor-bike over a long line of cars
... here's your chance to find out!

This fabulous new game —
Jump Challenge — has been
produced for you by Martech,
with a lot of help from Eddie
himself.

At the age of 12, Eddie Kidd

was jumping over oil barrels on a
bicycle. At 18, he shattered the
world record with his
leap of 190 feet - clearing 14
double-decker buses. Can you
match his skill, courage, control
and ice-cool nerve? Jump Chalienge
will show how you compare with the
King of Motor-Cycle Stunts!

mmtech

TRADE ENQUIRIES WELCOME. PHONE: (0323) 768456 TELEX: 87465 EXIM Brighton

Just like Eddie, you'llstanbytrmsto
dwbmelsonabicyde
workhgcptoattenp&rg!ddlesdarhg
leaps which have thrilled millions
around the world!

0 100% machine code

[ separate control of bike and rider
for incredible realism

[J dangerous headwinds for added
difficulty
[0 scoring system — for successful jumps

[ joystick or keyboard option
[0 PLUS!! You can enter the Official
Intemational .hmpC‘saﬂense

Available from leading software
retailers OR order today
by mall, price £695 (48K
Spectrum) or £7-95
(Commodore 64,

BBC 'B', & Electron)
including VAT and P&P.
Please make cheque or
postal order payable

to Software
Communications Ltd.
Allow 7 days for delivery.

Martech is the registered trade mark of Software Communications Limited
Martech House, Bay Terrace, Pevensey Bay, East Sussex BN24 6EE m :

48K SPECTRUM -

COMMODORE 64 - BBC ‘B’ - ELECTRON
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57 VIC-20 SOFTWARE REVIEW:
© Paul Bond parts the oid workhorse.

9 1 BBC GUNNER: Tim Humphries
draws a bead on the foe.

VIC ELEVATORS: They may have stopped making them, but your Vic-20
will soon be going up in the world with H Kaljouw’s elevating game.

ORIC BROOD: P H Phoeng un- 10 CBM-64 CAVERN: Into
yolks eggs-treme horror, chasm with Patrick Edmond.

SPECTRUM ZOOM: Mark Jones enables you to zoom in and get a close-up on any
section of your screen display.

the

ATARI ANIMATION: Bring
those spritely sprites to life.

12

SPECTRUM MULTI: Multitasking for your Spectrum. Now you can have an Evcr;
and After command like on the Amstrad, thanks to Richard Taylor,

4 M MLETTERS AND EDITORIAL: Basic
is better; that was the bodge that was. & Best music program yet and more.
4 4 COMPUTER CLUB: Lec Paddon
and recognition; also robots.
SOFTWARE SHORTLIST: Try for a third down; go on down with Deus Ex
5 EQUEST CORNER: Hugo North leads
W &F adventurers through new mazes.
Bond sees what’s on the CPC-464. finds the Beeb far from on the wane.
6 FACE TO FACE WITH MSX MICROCOMPUTERS: Glyn Moody gets to grips
6 THE YOUR COMPUTER GUIDE TO MICRO BUYS: What microcomputers are
around, what will be around shortly — alledgedly. A guide for computer consumers.
7 quRACY — CONFESSIONS OF A HACKER: A darkened studio, heavily backlit,
man in the hood reveals some of the tools and tricks of the black art.
ALIQUID SIMPLEX: Help Dr Hilfe
with David Aspinall’s Spectrum game.
BBC MUSIC: Allows you to enter the notes on the staves and then play
them. Get in harmony with Nick Lea.
1 22 AMSTRAD WORD PRO-
CESSOR. Move paragraphsaround.
1 41 ZX-81 ASSEMBLER: Anthony Nwokoye allows you to enter machine code using
Z-80 mnemonics.
BBC RETROFITS: John Dawson 1 6 1 COMPETITION: Win a Sony
looks at add-ons for the Micro. MSX.
1 7 3 RESPONSE FRAME: Tim 1 7 SOFTWARE FILE: Ten pages
Hartnell helps you with bugs. of software for most home micros.

PIRACY — THE BLACK FLAG: Meirion Jones sets the scene for a tale of
PIRACY — DEATH OF A SOFTWARE GIANT: Was it piracy, or just bad business

7 BPIRACY — COMMODORE CBM-64 QUICKLOAD: Defend yourself, landlubber.
THE DRAGON CURSE OF ABU SIMBEL: A voyage into the city of the damned.

13 3QL 68000 DISASSEMBLER: The first in a series on machine code for the
ZX-81 RED ANTS: Carlo Delhez helps you climb to the top of the heap.
203 COMPETITION RESULTS: DATEBASE: Paul Bond

A ™) NEWS: New Sinclair Spectrum Plus,
FIRST BYTES: Speech synthesis
gets a little tan in the Southend rain.
5 Machins; try landing your interdictor at base without getting shot down. Latest games.
59AMSTRAD SOFTWARE: Paul 60880 SOFTWARE: Simon Beesley
with the rigid uniformity of Japanese MSX machines, plus a Korean interloper.
7 skulduggery, greed and treachery. What the big companies are really afraid of.
practice? Bruce Everiss on the last days in Imagine’s bunker.
Quickloads make it hard to pirate your programs, thanks to Andrew Caple.
Mick Stevens is your bus conductor.
QL. Phill Holliday initiates you in the rites of the machine.
1 6 An absolutely vast maze, eleven times screen-size.
Who won the Psion Organisers. rounds up micro events.
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MICRO
SYSTEMS

STILL THE BEST
AVAILABLE

F DS KEYBOARD Gold plate contact keys are used. It's easy to see why the FDS Keyboard is the best selling Spectrum
Sancs. guaranteed life of 10" operations  youboard in the world. This stylish, slim-line keyboard has been

transforming Spectrums world-wide.

The keyboard contains all the graphic characters of your ZX

Spectrum, plus additional function keys. It has 4 cursor control keys,

an auto rub-out key, a separate key for full stop and comma, a full

length space bar, shift keys either side and 2 function keys for direct

entry into green and red E modes.

The FDS Keyboard has real individual contact switches and not

a membrane like most other Spectrum keyboards on the market

which are more expensive.

The case is easily adapted to allow the microdrive to fit inside

along with the power supply.
Fixing is simplicity itself and no £ 49 9 5
o soldering or technical knowledge e AN
Tough ABS case, is required. £2.50 p&p

225mm x 350mm x 65mm deep

FD42 KEYBOARD

The FD42 keyboard is still a firm favourite when it comes to a low cost option for
your ZX81 or Spectrum. It is now a “‘standard” to Sinclair users. Neatly presented in
an attractive ABS plastic case it transforms the Sinclair computer into a useful
professional unit, providing all the graphic characters of the ZX81 or Spectrum,

with additional keys to aid the user. No technical

knowledge is required for installation. £29 . 95 + 80p p&p
RS232 PRINTERFACE ~ ROM based software.

Versatile printer interface. Comes complete with instructions £34.95 80p p&p
and lead.

CENTRONICS PRINTERFACE - As above but for parallel printer with £39 9 5
CENTRONICS input. Lead can be supplied at £7.95. Further details upon .
request. 80p p&p

SOUNDSTICK - Sound amplifier and Kempston compatible
joystick interface £ 1 9 . 95 80p p&p

THE MASTERUNIT

This is the ultimate games unit, containing not only the sound

synthesiser from the Fuller Box but also the speech unit from the

Fuller Orator.

It will probably be the only add-on you will need to buy after the

Spectrum. We don't call this the Master Unit for nothing as

it contains a Programmable Sound Generator, Joystick Controller,

Beep Amplifier, Cassette Interface, Through Bus and ‘Orator’ Phoneme

Voice Synthesiser plus a three-inch loud speaker and volume control.
Speech can be synthesised easily so that your micro can talk to you

, s : g
i l d play chords of h
and play chords of music at the same time.
&‘:g’;:":e‘;g:’:(:ﬁ"‘:: £29.95 Directly accessible in Basic it is able to say £ 3 9 9 5
. H H Q
and the Orator for £34.95 + 80p p&p e e g e Keyoontcl or 8 + £2.50 p&p
NORDIC KEYBOARDS U.K. OFFER

RANDLES ROAD, TEL: 051 546 0486
KNOWSLEY, MERSEYSIDE

FULLER PRODUCTS ARE AVAILABLE THROUGHOUT THE U.K. AT ANY OF THE FOLLOWING DEALERS OR VIA
MAIL ORDER - FROM TREMIVER LTD., 93a PACK LANE, BASINGSTOKE. TEL: 0256 69386 or
CHESTER COMPUTERS BY MAIL, LINENHALL HOUSE, 88-90 WATERGATE, CHESTER.

UK. Computer Base, Rother Camera, MIDLANDS, YORKSHIRE Miles Better Software,

Spa Computer Centre, Ashton-under Lyne London Bowies Computer Store, Chadsmoor

Leamington Spa Computer World, Computers of Wigmore Street, Waleal (hjlxmrmn.

Micromain, e n Central C ters, Crews

Dundee Computers of Dale Street, Buffer Micro, b d S Micro Fun,

Edinburgh Computers, Liverpool London Complec Computer Stores, Rotherham

Edmnburgh Elbee Computers, Adams World, Nottmgham Northampton Home Computer,

Microworkshop, Colne Edgeware, Diraton Northampton

Surrey Format Computing, Anirog Software Lid , Leicester. The Computer Store,

Computer Vision, Preston Dartford Erricks of Bradiord, Doncastec

Cornwall Multicoloured Microshop, Cambridge Computer Store, Beadford The Home Computer Shop,
Redcar Cambridge Joat Micro Northallerton

LANCS Tempo Computers, Shelbeld. The Software Centre,

Bdl Ginty's, Blackburn, JRS Software, Derby

Bolton The meer Shop (Morecombe), CHESHIRE Worthing. The Soltware Shop,

Barrow Computer Centre, Morec Computer Link, JCV Hi-Fi and Video Ltd., Blewingham

Barrow. The Computer Shop (Lancaster), Chester. Warwick Software City,

Cabin Computers, Lancasier Chester Software Centre, Harborough Home Computers, Wolverhampton

Balton. LONDON AREA Chester Leicester Noxth Notts Computer Centre,

Central Studios Ltd., Square Deal, Delta Micro, Micropoint, Sutton in-Ashfield.
Southport London. . Macclesfield Lincoln
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‘Kokotonl Wil Is an arcaae adventure | ‘CoitSeavers Is a top Hollywood stuntman

program whose undisguised intentionisto | _wWho uses the extraordinary skilis he gis-

steal the title of "Dest arcatie adventure | plays before the.camera when moorn-
program bar non’ fron) Jet Set Willy. L lighting as a medern Bounty Hunter, who
Kokotoni Wilf must recover all of the-pleces apprehends and brings in Bail Bang.——

of the legendary Dragan Amulge(which jumpers, Colt is ably assisted by his would-

has been scattered throughtime) for his be manager Howie, his beautifulistunt girl
master the gréat magitian Ulirich protege, Jody, and Territhe Iadvafrom the
Throughout the quest Wilf comes up BalliBonid Company, who hires Cait wiven
against many gdangers from huge he's not béfore the cameras, i
PrehistoricDinosaurs to hostile alien | j ‘

Robats: but the reward forrecavering all Thecast of charactersis:~ | | | !
ofthe pieces warrants the risk. The 48K| | ColtiSavers) ! {EEMAIORS T T
program features a number of major | JogyBanks| |~ HEATHER n’om !
advances over Jet Set Willy. The games | Howie Munson. | DOUG BARR 1 !
designer, ELITE, stresses that each of the { Terr| Michels— . . | MARKIE 903‘ i | §

games 60 pius screens sertings Is genuinely | , :
high résolution as opposed to psuedo high- Available November 17th ‘

res and doesn t require a titie tQ explain i |
what you're looking at. The Sprite 1 ' i R i
characters are of cartopn quality and | ! '
exhibit their own unique personalities.
Impressive claims. Jet Set Willy fans willno
goubt feel both sceptical and intrigued
Now they can find out for themselves! |

:
. b=
Avallable Seotembe'r 15th for- | | \ |

!

Spectrum 48K . ..., 4 E595I(Cass) , ! =

COmmoaoresa ..... |, @ E£6.95 (Cass) : :
: . & £8.95 (Disc) | ‘ _ (Nl

Every single ELITE
product carries the _

b ‘ELITE' Holographic;
Wie sure your

,its your

Mail Order: Just send a cheq
P.0. payable to El.lTE‘orGl
credit card no. :

. Telephone (0922) 611215, Telex 335622 SPETEL G nti




No more fumbling with the game control keys, now you can

Compatible with ZX Interface 1 the Pro-Intertace has three

have joystick control on the ZX Spectrum ®he Kempston 9-way D Sockets. Two of the sockets allow compatibility
joystick interface allows all joysticks in the Kempston range with Sinclair/Psion software whilst the third offers the dual
(and others that are Atari compatible) to be used with the facility of both Kempston joystick software and cursor key
Spectrum. Simply plugs into the edge connector. . software. The Pro-Intertace also features a cartridge slot for
No modifications necessary. ONLY £11.50 ROM based software ONLY £19.95

Maximum arcade quality features at a reasonable price At last an RS 232 interface for the ZX Spectrum allowing

Features: | | Top fire button for one handed thumb control / connection to any printer which follows the RS 232 protocol
Trigger button forone handed index fingercontrol | | Base X The intertace has its own EPROM allowing the use of

fire bar for left or right handed control | | 8-way arcade keywords LLIST, LPRINT and COPY We recommend the

quality leat switches! ' Rubber return action! ' 1.5 metre cable Brother EP44 Printer for use with this interiace

Commodore and Atari compatible. See joystick interface Interface complete with cable and connector ONLY £45.00

for Specirum compatibility ONLY £12.75

The ultimate joystick for the home computer. Features: ® The Kempston centronics interface will allow you to utilise a
L1 Ergonomic design and nylon covered steel shatt (] 8-way vast range of printers with an industry standard centronics
arcade quality leaf switches [} Dual fire butions for left or input port on the ZX Spectrum. Interface E has all operating
right handed play L[] Rubber return action for smoothness commands held in an EPROM, so plug in and its ready to

] 1.5 metre cable. use. ONLY £49.99 Interface § offering similar features as
Commodore and Atari compatible. See joystick interiace above but software routines are provided separately to

for Spectrum compatibility. ONLY £13.50 initialise the interface before use. ONLY £35.00

TON

ELECTRONICS LTD

MICRO

Full details on all our products are available on request Kempston Micro Electronics Ltd , Singer Way.
E please Most products are available from WH Smith, Bools, Woburn Road Industrial Estate, Kempston, Bediord. MK42 7AF
Spectrum Computer Centres, good computer shops or direct Tel (0234) 856633 Telex: 826078 KEMPMI G Ty ‘
1Al puc_os include VAT and P & P. Please allow 2] days for delivery Trade Enquities Walcome Py




Cormpulers
forEyquort

§

l ol l

Sinclair i y BBC

Oric g nﬂ; |« Sanyo
Commodore Microvitec
Atari

Apple

Amstrad Apricot
Epson MSX
Coleco

Plus Printers, Disc Drives, ﬁemory !xpansion, Software
Quantity discounts available

No tax charge for equipment shipped abroad
Write for our price list or call our gnswer phone

01-686 6362
Galaset Ltd, 30 Bayford Road,
Littlehampton, West Sussex,
England. Telex 946240 Attn: 19001335

ADAPTED FROM THE POPULAR
T.V. SERIES!!!

BLOCK—BUSTER Is an exciting quiz game for ONE or TWC'players
and will appeal to a wide range of ages and skills with nine levels
of play against the clock. The game tests speed of recall involving
anticipation of the question as it ‘'unfolds’ across the screen and
' speed of response dependant on the level of play.
BLOCK BUSTER I¢ Supplied with the FIRST ADDITIONAL QUESTION
TAPE FREE to maintain the challenge of the game. Now avallable
at . good computer shops or direct with cheque/P.0.for £5.95
Inclusive. ACCESS and VISA orders taken on our 24 Hour Hotline.
DEPT HCW, 32-33 LANGLEY CLOSE, REDDITCH, WORCS B98 OET

TELEPHONE (0527) 21429 (21439 24 Hr. HOTLINE)

Ko O/

LANGUAGE LEARNING AIDS FOR
FRENCH, GERMAN & SPANISH

As used in numérous schools and colleges these progroms provide o
highly successful aid to modem language leaming. Each cassette
contains o sophisticated control program ond a comprehensive seres of
vocabulary lessons which can be used in a variely of sell-paced leaming
ond test modes. Words, phrases elc are displayed with all necessary
accents and special characters, different colours are used for masculine
feminine and neuter words 10 assist gender leaming

he programs are suitable for beginners, O-level and beyond as simple
commands enable new lessons in vocabulary of grammar 1o be created
by the user, edited os required, then pemanently saved for later use
Invaluable for homework and exam revision!

Iwo casseltes are available for each language, logether these contain a
vocabulary of thousands of words: Level A provides 16 lessons in genera
subjecls; Level B provides a further 16 lessons including adjectives, adverbs
and fully conjugated verb lists
Availlable from your compuler store or by mall order Price £9.95
Also Avallable "ANSWER BACK General Knowledge Quiz® Price £10.95

VERSIONS
AVAILABLE
SOON

" Master
Le\fel A

PRI TP
e hatet ad bl

Please supply the following programs

The French Mistress Level A & £995 O The French Mistress Llevel B 8 £9.95 O
The German Moster Level A &8 £995 ([ The German Master Level B @ £995 O
The Sponish Tutor  Level A & §995 he Sponish Tutor Level B ® £9.95 ()
ANSWER BACK Quiz (Senior) & £1095

| have a BBC/Electron/Specirum computer (delete os necessory)
Mr/Mrs/Miss

Address

Post code

| enclose o cheque/postoal order for & payabie to KOSMOS Software

KOSMOS SOFTWARE DEPT YC10
1 Piigrims Close, Harlington, DUNSTABLE, Beds. LUS 6LX
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;’become.

Will you think the same of your
micro in 6 months’timeé?

Remember the days when every
record player was gifted with a needle
instead of a stylus. 45’s were “in;" 78’s
were “out’

Betore the days of hi-fi and laser discs.
When a graphic equaliser was a break-
through on the football pitch instead of
in music technology.

Look at a record player now and it’s
a museum piece.

It's like that with micros too.

The machine you thought would give
endless hours of fun and interest often
becomes a five minute wonder. Played
out within months. Or so you thought.

But imagine communicating with
other micro users on a nationwide
mainframe system. Updating yourself

daily with the very latest computer news
and reviews. Paging a special Bulletin
Board. Feasting from "Prestel’s vast menu.
Even downloading a choice of software
absolutely free.

In fact, imagine 30,000 pages at your
fingertips and you've imagine(éi what it’s
like to be on line with the Micronet 800
system.

For Just £13 a quarter (and, for most
of you, a local telephone call when-
ever you want to connect up) you could
subscribe to the Micronet system.

The only extra you need to connect
up is a modem unit. Which is a small
enough outlay for what it buys.

Micronet’s features are almost limit-
less and constantly updating so why not
see it in action at John Lewis stores,
selected W. H. Smith shops and Spectrum
UK dealers.

Or fill in the coupon for our brochure.

You'll find you won'’t want to play on
anything else.

Please send me the full facts about Micronet 80(?'
Name
Make/Model of Micro

Address

lelephone
MICRONET 8O0, Durmant House, 8 Herbal Hill,

London ECIR SE]. Telephone 01-278 3143. YC11

MICRONET S04, Darvast House, 8 Hedbad 1R Lsexdon ECIR 5F)
Tebephone O1-27% 1141

*Prostel and the Prestel combuol see teademarko of Britisdy Telecomemuniv st

. Making the most of your micro.
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UNISTAT

STATISTICAL PACKAGE

MULTIVARIATE REGRESSION: Main output gonsists of estimated cocfficients,
t-stats, standard crrors, R®, corrected R?, standard error of regression. F stat, and
Durbin-Watson stat, Further output options: multiple correlation matrix. var-covar
matrix, ANOVA of regression, residuals, plot of residuals, interpolation. Data options
Log/tn option for cach variable, no-constant regression, choice of dependent variable,
sclection of independent variables, auto-omission of lincarly dependent vanabies.

ANALYSIS OF VARIANCE, SCATTER DIAGRAMS AND TIME SERIES PLOTS;
Onc-way and two-way (without interaction) ANOVA ables, scatter diagrams of paired
data and time scrics plots with auto-scaling

STATISTICAL TESTS, CORRELATION COEFFICIENTS AND PROBABILITY DIS-
TRIBUTIONS: Basic stats on each column of data (size, sum, mean, variance, std. dev.)
Chi-square (contingency table), t (one sample. two sample, paired). F. Mann-Whitncy
U, and Wilcoxon signed rank tests. Pearson’s, Spearman’s rank and Kendall's rank corr
cocfs. Chi-square, t, F, binomial, Poisson and normal (std., non-std.) distributions
Resalts of tests and corr. coefs are displayed with significance levels

DESCRIPTIVE STATISTICS, FREQUENCY DISTRIBUTIONS AND HISTOGRAMS:
Analysis of raw data or data with frequency counts. Raw data sorted and grouped
Choice of lower bounds and class intervals. Absolute, cumulative and relative
frequencies. Histograms with up to 200 classes. Output displays sum. mean, mean
deviation, median, variance, std. dev,. 3rd and 4th moments, skewness, kurtosis, range,
el

All programs are datafile compatible with Matrix Operations program in UNIMAX
package. Data matrix capacity examples (columns by rows): CBM-64; 2x1250, 5x700,
10x380, BBC-B; 2x750, 5x400, 10x200. 48K Spectrum; 2x 18300, 5x900, 10x500. CBM-64
(disi/cass): £85, BBC-B (disk/cass): £85, 48K Spectrum (mdveart/cass); £60

Aniversity Software

4
UNIMAX

LINEARPROGRAMMING PACKAGE

LINEAR PROGRAMMING: A powerful and instructive optimisation program capable
of handling all sorts of inear programming problems (min/max, any combination of <=,
=, >= constraints and x;>=0, x;<=0, —a<x;<o sign constraints). Primal, canonical,
dual and their solutions are displayed in standard mathematical form. Unbounded
problem and no feasible solution prompts. Edit option for all inputs. Capacity cxamples
(variables by constraints): CBM-64; 10635, 25x30, 40x25, BBC-B; 10x25, 20x20, 48K
Spectrum; 10x45, 25x35, S0x25,

MATRIX OPERATIONS: Inversion, transposition, determinant, pre- and post-
multiplication, scalar multiplication. addition and subtraction of matrices and vectors.
Any output ¢an in turm be used as the input of the next operation without re-typing
Matrices can be saved or loaded at any stage. Datafile compatible with UNISTAT
package. Capacitics: CBM-64; 35x35, BBC-B; 25x25, 48K Spectrum; 45x45.

CBM-64 (disk/cass): £60, BRC-B (disk/cass): £60, 43K Spectrum (mdvcart/cass): £48.

r ALSO AVAILABLE FOR 48K SPECTRUM
INTRODUCTIONTO ECONOMICS SET: £25
ECONOMIC GEOGRAPHY: £9.95 ® BIBLIOFILE: £9.95
POLYNOMIALS: £6.95 @ INTEGRATION: £6.95

To: UNISOFT LIMITED
(Dept. E) 29 ST PETER'S STREET, LONDON N1 8]P.
TEL: 01-359 0978
Prices include VAT and delivery within the UK. For orders from Europe add

4
<

COMMPAT L
AT

\

COMMODORE 64, BBC-B, 48BK SPECTRUM

% Comprehensive user manual # Full data handling facilities (display, print, change, save, load)
# All results can be printed out

‘ £1.50, outside Europe £3.00 per item for airmail post. Dealers enquiries welcome |

COMPATILE
W

B

-
SUBSCRIBE
TO
BRITISH & AMERICAN

Computer magazines. Reach each month up-to-date
information, New Products, Programming and
understand more about computers.

BRITISH Magazines: Computer Answers-Input-Micro
Decision-Personal Computer World-Personal
Computer Games-Radio Electronics World-Sinclair
Programmes-Sinclair Users-Your Computer-What
Micro-Etc.

AMERICAN Magazines: Byte-Compute-Computers &
Electronics-Creative Computing-Micro Computer-
Micro Systems-Popular Computing-Small Business
Computers-VIDEO Magazine, Etc.

Also NEW Books from all Publishers.
Service to all countries throughout the world.

Please write for prices.

Computer Magazines and Books

Haulsterm Ltd. 500 Chesham House,
150 Regent Street, London W1
Tel01-778874601-4396288

\.
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Self Adhesive
Cassette & Disk Labels

Y 24 HOUR SERVICE FROM STOCK
Y AVAILABLE WHITE OR TINTED

Y 48 HOUR SERVICE ON PRINTED LABELS

CASSETTE LABELS ON A4 SHEETS - White only, suitable for small-offset printing or
photocopying: 100 labels - £3.50, 200 - £6.00, 300 - £8.25, 500 - £12.00, 1000 « £21.85

CASSETTE LABELS IN ROLLS - Complets with tractor feed backing papeor for over-
printing by computer printer. Available white or tintad blue, pink, grean, orange, grey or
yeliow. Minimum order 500 labels.

WHITE: 500 - £14.68, 1000 - £20.70, 2000 - £31.06

TINTED: 500 - £16.90, 1000 - £24.15, 2000 - £37.96

DISK LABELS - Available in 127 & 95 mm width for conventional floppy disk (36mm deep),
or 71 x 89mm for the MSX style compact floppy disk. These labels are all on tractor foed
backing paper with a range of tints as above.

WHITE, 96mm: 500 - £12.75, 1000 - £17.76, 2000 - £20.56

TINTED, 95mm: 500 - £15.20, 1000 - £24.65, 2000 - £34.36

WHITE, 127mm & Compact disk: 500 - £15.55, 1000 - £22.08, 2000 - £26.70

TINTED, 127mm & Compact disk: 500 - £21.35, 1000 - £31.06, 2000 - £43.65

All Prices include VAT and postage/ packing
Excellent discounts for large quantities
Please send stamp for printing price lists and sample labels

UNIT A4

SMEED-DEAN CENTRE
EUROLINK INDUSTRIAL ESTATE
SITTINGBOURNE

KENT ME10 3RN

Sittingbourne (0795) 28425

neolusiria
7ol
Self Adhesive Computer Labels — 5M
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SUDORDS €L SORCERY

rnoO.1

=

STUDORDS €C SORCERY

Swords and Sorcery represents the first example of the
ultimate in graphic adventures using the unigue MIDAS
system.

Swords and Sorcery differs from other adventures in that
you guide your character through the unending corridors
of the underworld on a quest for material, physical and/or
spiritual power. The choice is yours,

You begin as a novice with limited abilities in the use of
magic, sword play and stealth (lock picking, thieving etc),

As you wander the corridors, you will encounter beings
meek and mighty, discover untold wealth and worthless
trash. Some objects will increase your powers, whilst some
will be dangerous and still others will be protected from
pilferers (you!) by friendishly ingenious traps, all designed
to help or hinder you on your pilgrimage to power and
glory.

There are quests within quests within Swords and Sorcery,
for those who want to follow them, Some are given others
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LYTCH powerlevel 6 — 10

S

WEREWOLF power level 4
a selection of your opponents

must be found, and some are lost causes. There are many
ways of opening the gate between the levels of the dun-
geons. Some are obscure and easy, others obvious and
dangerous. The most profitable paths are both, The
Ultimate goal of many will be to find the lost armour of
Zob, which was un-made by its maker, and its parts
scattered across the levels. What, where, how, who and
why are answers 1o be found, All that is known is the
prayer of the seekers:

WHEN DARK CABALLUS HIS COUNCILS LEND US
LET NOT THE RED CLUPEA HARANGUE US
TURN US FROM WHAT SEEMS TREMENDOUS AND
THUS TO ZOBS GREAT TREASURE SEND US.

You need never tire of Swords and Sorcery — when this
dungeon can no longer hold you, the next awaits. . . there
are a series of expansion modules planned to extend your
enjoyment indefinitely.

Available on Cassette £9-95
SPECTRUM 48K OR COMMODORE 64

P.S.S.452 STONEY STANTON RD. COVENTRY CV6 5DG. TEL: COVENTRY (0203) 667556

{Multi Dimensional Animation System)
MIDAS ADVENTURE CONCEPT

Stunning 3D graphic animation simulating video disk
games.

A unique fully interactive adventure language using the
latest ARTIFICIAL INTELLIGENCE techniques.

State of the art data compression techniques enabling
enormous scenarious and vocabularies to be incorporated.

Real time Interactive Conflict Sequences.Talk to your
opponent, attack them, flee them and even confuse them.

Joystick capability for movement, combat and actions
through unique menu feature. Keyboard operation

for more complex interaction with the adventure when
time permits.

Develop your own unique player characters, For exam-
ple — specialize in magic, swordplay etc.

Total expandability — your own characters can be
transferred to future adventures and new opponents,
scenarious and objects can be added to all the games.
A series of expansion modules to increase indefinitely
the playing life of each game written with MIDAS,



(Technical Support from Westland Helicopters)

L .\

Available now from most retail outlets
COMMODORE 64 — SPECTRL
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AT LAST
THE PROGRAM YOU'VE
BEEN WAITING FOR!

with
Hi-Res Graphics
on standard ZX-81 16K

Get rich quick by collecting Diamonds that are
simply lying there waiting for you!
Oh...Iforgot to mention that there are one or
two problems! There is an expanse of Shark

infested water between you and the Diamonds and a

strange breed of Bubble that seems hell bent on

getting you in it! Somehow you must cross it. . ..
You have a Rocket Pac to help you (a Vulture on

higher levels) but you must rush around the platforms

Actual ZX-81 Screen Display!

0000000SCORL O0000000M 0000 BONUS

....SPLASH!

The aim is to collect all.the
diamonds from the far left hand
side of the screen, whilst avoiding
the rampant Bubloid. These
emerge from the sea and are hell-
bent-on returning to their watery

1127 -l habitat with you in tow. Sooner or
1. Diamonds 5. Fuel Cans 9. Player Ial.er you are. 0"?9 to end UP in thf
2. Sea 6 Rocket 10. Bubloid drink — The idea is to make it later!
3. Platforms 7. Vulture 11. Fuel Gauge By belting round the system of
4. Ladders 8.LegofLamb  12.Men Remaining plattorms and ladders, cleverly

avoiding the Bubleid, you collect
the fuel cans which appear in
random positions, until you
consider that your fuel gauge
indicates sufficient in the tank.
Now you can go and collect your
rocket. With the rocket-pack
strapped to your back you can fly
across the expanse of sea to
collect the diamonds . .. but
don't run out of fuel or your
rocket-pack will simply
disappear and you will
wingup in the drink!

and ladders collecting cans of fuel (legs of lamb with the
Vulture) and cursing that weird Bubble. Once you have
enough fuel then it's Chocks Away!
Oh. ... but don't run out of fuel on the way - otherwise it’s

There are six stages with six
different platform layouts. On
stages 1-3 the Bubloid, which
floats in front of the platforms
with uncanny ease, gets an ever
increasing ability to home in on
your position, making the task of
staying alive more demanding
with each stage. On stagLes 4-6
you once again start with the
easiest Bubloid (which is a blessed
relief!) but the fuel cans are
replaced by legs of lamb which
you must collect to feed your
vulture, and once it has enough
energy (or you think it has!) you
must flap across the water on its
back to collect the diamonds.

Extra men are awarded for
every 10,000 points — but ONLY
once you have collected all the
diamonds and so completed each
particular stage.

GOOD LUCK!

Available from all good computer shops
or send cheque/P.O. for £5 .95 (inc P&P) to:

SOftware Fa."n, FREEPOST (no stamp required)
(BS3658) ,BS82YY

Software Farm, 155 Whiteladies Road, Clifton, Bristol BS8 ZRF.
Telephone (0272) 731411 Telex 444742 AFMADV G




CATEG-ORIC (action
game). Take command of a
cruiser engaged in battle
against fighter planes and
submarines. Use the radar
and sonar systems to detect
and destroy the enemy before
you are sunk. & 7.95
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STYX (arcade). Des-
troy the castles of the Dark
One which guard the river
Styx. Struggle against vultu-
res, the eyes of the devil and
his minions to vanquish evil.

o = R pp B e BF S 5p B

[ LY:1Y DBUG (utility). A mo-
nitor/debugger to debug your
programmes in machine code:
position of internal registers,
set breakpoints, step through
programmes. & 1.95
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OPTIMUM (home).
Manage up to 4 different ac-
counts, keep track of expen-
diture and compare with your
monthly or yearly budget.
Just what you need to keep
the household accounts in or-
der. & 9.95

1929 333373 3 33794

sk A B
5 I pp e o i P B e )

de). Prevent the aliens from
sabotaging the fuel depot and
avoid enemy fire by passing
into hyper space. An attracti-
ve and challenging arcade ga-
me in 100% machine code.
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POST COUPON TO HIGH TECH UNITS 1 & 2 CONLON DEVELOPMENTS WATERY
LANE DARWEN LANCASHIRE
PRICES INCLUDE POSTAGE AND PACKING POR UK ONLY OVERSEAS ADD £2.
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Home computers.

Thereport
youve been waiting for:

simple, factual,
honest, comprehensive

and 100% biased.




AL you need to know about
computers can besummedup

in one word: Commodore. (Well,

we did tell you this would be biased).

We make everything you'll
ever need to get the most out of home
computing: all the hardware and all
the software. (And if you don't
understand what that means, simply
look under “H”).

That’s what these
three pages are all about:
explaining what com-
puters are (without the
scientific jargon), how
they work (without any technical
mumbo-jumbo), and how you can get
more enjoyment out of them (without
much difficulty).

BASIC. Most home computers
speak the same language. It's
called BASIC. This is a more friendly
way of saying “Beginners All-Purpose
Symbolic Instruction Code”

There are different kinds of
BASIC and, like languages, some are a
little easiertounderstand than others.
Like, BASIC 3.5 in the Commodore
Plus/4 and Commodore 16.

BOOKS you can read: “Teach
Yourself Computer Programming
With The Commodore 64"
and “Programmers Reference Guide”

CASSE'I’I'E‘ Just as you keep your

' favourite music on cassette,
$0 you can also keep your favourite
computer programs on cassette,

You can either buy pre-recorded
programs in a shop, or you can write
them yourself. Cassettes are just one
form of programstorage and playback
—see also Cartridges and Disk Drive.

To play cassette software you
need a cassette unit. The Commodore
1530 and 1531 cassette units have
been specifically designed to get the
very best out of our computers, and
provide consistently reliable results.

CHIP: silicon. A very complex
electrical circuit miniaturised in
silicon. It carries out the functions in
the computer. Unlike other home
computer companies, we make our
own chips, so maintaining quality.

DISK drive. A program and data

storage system, just like
cassettes, but much faster.
You can find and load
the program you're
locking for in seconds
instead of minutes.
Diskettes, which can
be used repeatedly for recording
or re-recording programs, transfer
information or instructions to and
from the computer.

 DUCATION software from
Commodore. We work
non-stop with educationalists
improving our range of
programs for the pre-school to
“0" level age groups and beyond.
Computers are an 0
invaluable educational tool -
versatile, patient and able
to present information in an
exciting way.
Our “GetReadytoRead” scnc
with lovable B} Bear, g
1s recognised .15 a

Lmu

anmpk of
how it

is possible to dcvclnp reading and
writing skills in pre-school children.

3

CARTRIDGES. These are pro-
grams that plug directly into the back
of the computer itself.

CPU stands for Central Pro-
cessing Unit. This is the computer’s
“brain’ and as such it’s what does all
the hard work.

ELEPHANT: well-
Y known symbol of
the Commodore
64's enormous
64K memory. And

,— — don’t you forget it!

OUR is for Commodore Plus/4,
our very latest home
computer with four, very popular
built-in programs: wordprocessing,
spread-sheet (financial planning),
database (hiling), and graphics.

‘ ORTEK and the Microchipsisa

“ with a space adventure story.

|lralllclltlnlolllllllollnlntldlnlil-uu-w

as an extensive 64K memory
with an exceptionally large 60K
available for use. The Plus/4 comes
equipped with the Commodore
BASIC 3.5 with over 75 programming
commands.

Other features include sound
facilities, comprehensive graphic
and 121 colours.

unique programming COurse,
for children of all ages, that
links learning exercises

GRAPHICS.
The pictures and diagrams
on a monitor or TV screen,
either high or low resolution.

All Commodore home
computers have 62 graphic
symbols to create low resolution

pictures and diagrams, or
high resolution modes that
allowyoutospecifyeach pixel
(or dot) on the screen.
(There can be up to 64,000 ’
of these).

GAMES: Commodore
produce themall, and more!
From shoot ’em up games, A
to games of adventure

) and complex strategy. (.\

L_IELP! Onboththe K8 g g o
1 Commodore 16 £ 2
and Plus/4 computers §
there is a very special
feature:aHELPkey. It
does exactly what it
says: it helps you to
debug (which is the
smart way of saying,
“identify and
correct errors”] /g
when you're /
programming.
It high- ,.—’”’
lights errors /
right down
to indivi-
dual
instructions.
HARDWARE.
The computer itself -you can touch
it. Whereas software’s a program you
can only see or hear (on the monitor)
when it’s runningin the computens-:

-

|

T

[
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INTEGRAL software is software
that is actually built into
the computer, as on the Commodore
Plus/4, the very latest in home
computing.
INTRODUCTION to BASIC.
Just as you don’t need to understand
how a car works to be able to drive it,
you don’t have to understand how a
computer works to be able to use one.
But you will definitely get more
enjoyment out of it if you do have
a basic knowledge of programming.
Which is why “Introduction to
BASIC" has become the most popular
software tutorial.
It comprises 2 cassettes and an
easy-to-follow, step-by-step manual.
INPUT/output: Input is
information put into the computer
from either the keyboard or a storage
device. Output is information
A from the computer to either a
sCreen, printer or storage
device.

OYSTICK and paddles.
As well as improv-
ing speed and accuracy,
these make games more real
by putting the control of
whatever it is on the screen
directly into your hands.

[< ILOBYTE is 1,024 bytes
5 So “K” stands for a

unit of 1,024 or 219 A 64K byte
memory unit contains 64 x 219
or 65,536 bytes of memory.
And if you don’t understand
all that; don't worry.
All that’s important
1s knowing you can run more
compiex programs through
a computer with a large memory,

" than one with a small memory.

LNL.U AGE Thisis a system of
coding that can be under-
stood by acomputer. Itallows you
to \pL.ll\ to the computer,
and for the computer to “speak”
to you. Most home computers
speak BASIC, but there are also
other languages available for
Commodore computers
that have been designed
for specific uses.
For example, LOG(
and PILOT in education

|

e
o ——

M)NITUR: this is the
4 Y A screenonwhich

you can see what you've
typed into the com-
puter, and also what
the computer is
saying back to you.
You can use an
ordinaryTV screen, ﬂ
but more preferable 1
is a colour \
\ldl.().‘ monitor, like
the Commodore 1701.

This is a special “
device that produces
much higher resolution than a
'V, and so offers superb reproduction
and clarity.

Ontopof whichitallowstherest
of the family to stay tuned-in to their
favourite TV programme while you're
tuned-in to your favourite computer
program.

MODE y
connect via a telephone line to nthcr
computer systems. Commodore
64 modem owners can

join systems like Prestel/Micronet
and an exciting new system called
Compunet, where quality software is
available cheaply or even free.

. There¢ are two basic
types of memory: ROM and RAM.

Read Only Memory [ROM)
1s the computers permanent built-in
memory which telis the computer
what to do. It doesn’t disappear when
the computer’s switched off.

Random Access Memory
(RAM|, however,
isfortemporary
storage.

It is the part
of the computer’s
memory that’s free
for you to
use. It can be

communicate with other owners,

ON.IGIN of the computer. In the
_ 19th Century an Englishman,
Charles Babbage, inventedthe firsttrue

-_)ERII‘H ERALS. These are separate

computer’s capabilities. Like our

over again.
It stores
both data and
instructions
during the execu-
tion of a computer
program. These are
lost when you switch
the machine off -unless,
of course you store them
on cassette or diskette.

UMBER ONE. In the
whole wide world, Com-
modore is No. 1 in microcomputers,
and the Commodore 64 is the No. 1
best seller.

computer. But his “Analytical Engine}’
was so ahead of its time, it turned out
to be impossible to build!

The modern computer first
appeared around the time of World
War I1. Britain’s “Colossus” was vast,
consumed vast amounts of electricity,
required its own air-conditioned room,
was unreliable and difficult to operate.

It had its limitations.

Then came the amazing transistor...
integrated circuits...and microcomputer.

The first desk top microcom-
puterin the world wasthe Commodore
PET (this was a friendly name for
Personal Electronic Transactor),in1977.

In effect Commodore had taken
hitherto huge, expensive,
mysterious machines
accessable only to
eggheads, rcdm.ul
the size and price, |
and put them
into the hands of
ordinary mortals in
ordinary ofhces. An _
extraordinary advance. g

add-ons that will extend your

printers, storage devices and monitor.
PRINTER: One of the ways a
computer can ‘Speak” to us.
It means you can produce charts,
letters, documents, pictures on paper.

fourp
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The Commodore range includes
four printers and one printer plotter,

The MPS 801 dot matrix printer
(so called because its characters are
made up of dots) has a print speed of
50 characters per second, about five
times as fast as the fastest secretary.

The MPS 802 dot matrix friction
feed printer has a
print speed of 60
characters per second
and uses eithersingle
sheets or continuous
stationery.

The DPS1101 daisy wheel printer
(called that because, surprise, surprise,
the print wheel looks a bit like a daisy),
produces superb quality print on
all letters, reports and documents {the
kind of qualityone desperately requires
on a letter to the bank manager).
There'sarange of alternative type faces
available on additional print wheels.
Speed: 18 characters per second.

And the 1520 printer plotter
(illustrated). This has 4 colours, and
opens upa whole newworld of graphic
print-outability. You can draw pictures,
create graphic designs, plot graphs or
construct bar and pie charts. Speed:

14 characters
per second.

WERTY -the 6 keys at the top

" left hand side of a standard

typewriter. Unlike lesser machines, all
Commodore computers have full-size,
professional typewriter keyboards.
Theyhaveasolid, responsive feel
to them. (The problem with rubber
or membrane keyboards is they have
a soft, spongy feel to them: you
press a key, then wonderif the message

| A TSER friendly. This is a program

STARTER PACK. The sy s
f el |

Commodore 16
Starter Pack has been
specially designed to
introduce you to computing.
[t contains everything you need
to start home computing, complete in
one box: a 16K computer, cassette
unit; four superb software programs,
and Introduction ta BASIC Part 1.
It has a Help key in case you
get into difficulties, and incorporates
“udvanced BASIC, which has been
specifically designed to simplify the
pf(')j;i"a'n’]hl'ing’p!‘()C(.‘SS.' 1 RE SR .
Other features include: 4 cursor
keys, 2 joystick ports, an astonishing
121 colours, plus excellent sound and
graphics capabilities.

I UNES. Commodore make software

to help you compose your
very own music.
All our home computers have
great sound and music capabilities.

that explains itself as it

goes along, or a computer that

people can easily operate. 4
Every computer

manufacturer now claims

its products are “user
friendly” but only

Commodorereally [ _ ol

demonstrates it. For example, our Help
key and use of Advanced BASIC.

ERTICAL integration 1s not as
complicated as it sounds. All it
means is that Commodore make
everything to do with computers, from
the silicon chip tothe computer casing.
So we have complete control over
everything, fromdesign tomanufacture.
It also means, of course, that we
can design everything so you're
able to get the very best out of your
Commodore computer system.

ANGE. The
range

of Commodore
software
1S ENnormous.
There is some-
thing, as they
say, for everyone:
educational,
business, home
and games.

‘ N ;()MEN also are discovering
computers-and not just in
offices, but

at home.
Computers

aren’t sexist.

hey were
WY invented for
everyone, and the fact that they're fun,
exciting, educational, practical and
time-saving are benefits that apply to
women just as much as to men.

MAS. There is no

better time to

give or receive a

Commodore
present.

Yll’l’EE! Yes, now you know

(or should do) that computers
are really interesting. They're not just
about space games with horrendous
monsters. Nor are they horrendously
complicated machines that you need a
maths degree to understand.

Computers are the future, and
it'’s important that you and, even more
s0, your children don’t get left behind
in the past.

With a Commodore computer
and a peripheral or two (and we now
know what those are, don’t we?) whole
new leisure and business opportunities
will immediately be opened to you.

Make the choice now and (just
solongasit’s Commodore) we promise
you will never regret it.

ZII’ us a line if you'd like more

even more biased information

on any Commodore products.

Write or telephone: Commodore
Information Centre, ] Hunters Road,
Weldon, Corby, Northampton

NN17 1QX. Tel: Corby (0536) 205252.




| TWO GREAT

NEW CHART CLIMBERS
f:om

Some time in the far future, the Colonial Union is crumbling and From the darkest. mysterious depths of Croatia came Hooper,
the planets Warlok and Aldarr are on the brink of war. Prince amongst his own people but ridiculed by humans due to
his exaggerated facial features and large floopy hat - a symbol of
greatness in his own land. Angered by the taunts of ‘men, Hooper
sets off in this cruel world to prove himself any man's equal.

Returning from a mediation conference, an Aldardan starship is
attacked and boarded by the Imperial troops of WARLOK. Four
robot drones containing top security information on the Aldarrian

planetary defences, are discovered on board the starship and In this, the first of his adventures, Hooper has to enter the
transported to WARLOK where, for interrogation and security infamous death grid where he must steal precious jelly beans
purposes, they are each placed at the heart of a heavily fortified from the dreaded Sneakers and Beepers. (The stuff that
underground defence network nightmares are made of). Once the beans are collected he must
Your mission. as elite space fighter commander of the Aldarmian replace them with fakes then advance to another part of the grid,
defence forces, is to enter the network and recover the robot even more dangerous than before.

drones before Warlok can discover the drones’ access codes To complete his task Hooper must raid each of the eight sections
Before you get to the dranes you must survive a lethal defensive of the death grid six times while nasties get faster

and faster. May the strength of your ancestors

network of attack robots, laser barriers oscillating
quide you.

droids and much more . .. Good luck the fate of
Aldarr lies in your hands

Both programs HOOPER is a 100% machine code game written
WARLOK is a stunning. high resolution by MAK JUKIC
tour-de-force of arcade style fast action.
From the first screen as you descend into the ® Access and Barclaycard welcome.
defence networks to the final release of the
last dronel’. (if you ever fmakel it) \-\;ARLOK in !I.vfonr(:liifsf;ih :ltreet. e
is compulsive gaming for all arcade in culty 2z
addicts from the hardened old-timers to contact us A hzzq

rank beginners

119, JOHN BRIGHT STREET,
nll BIRMINGHAM B1 1BE
D DEALER & Telephone: 021-643 5102

DISTRIBUTOR Exclusive distributor of SCOTT ADAMS PRODUCTS
Enquiries Welcome




' Storm Warrior.

He needs no allies, his strength and agility will prove him worthy of the S

' name - 'Storm Warrior-. R i

. Storm warrior is a12 screen, all machine code, fast moving graphics :
adventure using 58K of RAM. it features 5 levels of play, full playing
demo mode on the first four screens, game freeze facility and a fast
loading system.

Commodore 64 Tape £7.95 Disk £9.95 (including VAT.)

The White Viper.

A great graphics adventure in the land of Demons. Coming Soon.
Commodore 64 Tape £7.95 Disk £9.95 (including VAT.)

Dead City Rescue.

The mind blowing, fast loading, 100 screen graphics adventure
featuring 5 different speeds of scrolling to give an incredible depth of
perspective. Mentally stimulating, strategy packed, visually stunning!

Commodore 64 Tape £7.95 Disk £9.95 (including VAT.) Available from your favourite Software Retailer.

Meet the Challenge
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SAMURKI SOFTWARE

Castle of the Skull Lord

Packaged in a
Special Presentation Box
which includes a

“Free Dust Cover”
for your computer.

In a battle lost in the mists
of time, the necromantic Skull
Lord attacked and defeated
a race of noble Dwarves.
The Dwarves lost many treas-
ures, the most valuable of
these being the “Crown of
Dwarves Kings”. For many
ages did they attempt to
regain this artifact, and for
many ages did they fail.

Now in desperation they call
' upon you, noble warrior,
! to attempt that which is
beyond their power.

’ Your quest:— To regain the
| fabled crown and defeat the
! all powerful skull lord.

The adventure is of the
classic format. Simple verb-
noun combinations are ex-
pected, and will usually be
understood.

Please tick the correct boxes
in the mail order coupon.

=<

£8.95 SHARP MZ711

O

£7.95 DRAGON
modified versions

£8.95 AMSTRAD

O

£7.95 CBM 64

O

£5.95
SPECTRUM 48K D D
£7.95 BBC £7.95 VIC 20

O

£7.95 ELECTRON

O

O

£7.95 TI 99/4A

SAMURI MS. MAZEY ROOSTER RUN
INVADERS £7.95 £7.95
£7.95 Amstrad only Amstrad only
o~ = : Amstrad : B — lj
Samurai Invaders Ms. Mazey Rooster Run oy

You control a fearsome Samurai
warrior whose aim is to prevent the
Alien invaders from gaining control
of the earth. To help you in this
task, you are armed with shuriken,
fearsome oriental throwing stars.

Can you guide the intrepid Ms. Mazey
around her garden maze and collect
the daisies? Or will you fall victim
to the evil skull riders? (In a garden?)
Can you make it to the magical “'flow-
er pills”. Will you get the “flower
power” to zap the skulls? Will Ms.
Mazey ever get to see the flower of
her heart, Percy Chucka?

Why DID the chicken cross the
road? You don’t know? Neither
do we, but with the help of this
game you may just find out!
Your aim is to guide the hapless
rooster across the road, then, get in
the boat and avoid the aquamarine
hazards. What could be simpler?!

SEND CHEQUES / POSTAL ORDERS TO

Samuri Software
16 Clapgate Lane, Goose Green,
Wigan. WN3 6RN
or Ring: Tele-Sales (0942) 495753 with
ACCESS / VISA NO. for
IMMEDIATE DESPATCH.




" The subre 3 test' est

of mental muscle

ving, fast loadlhg.
‘aphics adventure

| fe@nt speeds of
.lncredlble

visually stunnl '

Commodore 6_4 :
Tape £795 Disk £9.95

_including VAT )




Commodore classnc now avallable
for all ATARI machines

ttack of the'
utant Camels

ATARI

i~ A PRICE £7.50
V | L { o =
™ PLUS ﬂj; USUAL AWESOME COMMODORE RANGE

OFT SOFTWARE, 43 MOUNT PLEASANT, TADLEY, HANTS, ENGLAND,
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COMMODORE c795 to expect from English

-t — Cassette
Software.
= Jet-Boot Jack and our other

L "ﬁ/K
ATARI 32K
Cassette -c q vl ,
N 7 e ——— fmmesss programs are available

or Disk
from branches of Laskys, Greens and

Jet-Boot Jack is fast heading for No 1 3
spot in the Atari games charts. all good software dealers.
Because hes absolutely unique. Telephone Sales Hot Line
Jet-Boot Jack is the space-age jet- " (Access and Visa) 061-835 1356

powered jogger who takes you on a chase g NA AT dA )
through the vaults of the Record Pressing  §§¢= /== ® ‘ W/ 7AY, <
plant, collecting his favourite music as L\ N =\ 2 2\ /K&

he goes.
Evil creatures try to thwart his every
move, but Jacks special bouncing powers

d them hurtling to their deaths! '
g Sli](tl'é?s aLll;d tlzll]eg'v'a(iorse ;)Im:'?de zccess @N@&USD’GN

new levels — but sometimes they : |
e : SORMYARE
With 10 different screens and 6 skill
levels Jet-Boot Jack will stretch your
abilities to the limit.

Program written by Jon Williams and Mark Taylor.

THE POWER OF EXCITEMENT

2 = y The English Software Company, Box 43,
Which, after all, is what you've come Manchester M60 3AD Trade Enquiries Tel: 061-835 1358

(all English Software programs are sold according to the English Software Terms of Trading, copies of which are available on request)



INVENGORY
% 200 PCUS COCABIONS
in ye High Resolution Graphics
* My Olde Manual
o help ye on thy way
*  “Svyl Ones” whych
do inhabit the tombs

% GREASURES in great
abundance

* MAPS & CLUSS so ye
don't get too lost.

Another Inirepid Hero
96SMON HYS




Sensational

ZX Spectrum Offer

from Spectrum

Including SPECTRUM PRICE

FREE!

- Software 6 pack

. Containing: ® Computer Scrabble
® Computer Chess @ Survival game
® Chequered Flag game @ Horace
goes Skiing game ® Make-a-Chip

Worth £56.70

SPEC

(XS e e
tGm
Scoop Purchase!

Timex 2040

Thermal Printer for the
SPECTRUM 48K

SPECTRUM
PRICE

This top-value thermal dot matrix printer is designed especially
for use with the Spectrum 48K computer. With a print rate of
80cps on no-ribbon thermal paper and a maintenance-free life,
plus 80 dpi graphics capability, the 2040 really is a terrific buy at
our low price!

2- blt power . 128K RAM .
. . business software . .

o it's the amazmg
Qu

Sinclair QL

ARRIVING SOON!

SPECTRUM
PRICE

Cheetah Remote Action
Transmitter

Cheetah’'s Remote Action
Transmitter (RA.T.) is the
most sophisticated computer
controller around. Cordless
Infra Red transmission lets
you sit back (up to 30 feet
away) in your chair and enjoy
the action! Electronic Touch
Control system means no
moving parts, superfast
action, long life.

The Ra

SPECTRUM
PRICE

DK'Tronics Keyboard

D'Ktronics Lightpen....... £19.95
D'Ktronics Dualport Joystick
NIREIIGE) o vos snnistaaniniv £13.00

SPECTRUM PRICE

D'Ktronics Programmable Joystick
Interface. ....cocvvuianivs £2295

G G e DS O G GEN S

O CF o O 0N W 0 B 0O BN
OF G 9 38 W DN BN 0N B e
LR R B B B X 7 ]

- .
- . .
- ..
ol .

or prospective dealers Il you would like to
know more about becoming a SPECTRUM

Hitchin. Herts SC4 OT) Tel (D462} 17T

DK Tromcs Joystick

Interface —

e gor A
The 2 joystick facilities are:

15t port simulates 6789 & 0 keys; the 2nd port
simulates in (31) command. It will run any
software. 1-Using keys 6789 and 0; 2-Having
redefinable key function; 3-Using in (31) fully
Kempston compatible; 4-Any software you
write yourself

SPECTRUM
PRICE

APPOINTED DEALER on an exclusive area
basis please write to Bob Cleaver
Spectrum Group PLC. Hunting Gate EER



SPectum

Just Arriving

New! Commodore 16

WIN' Commodore
A fabulous holiday for.you 1 53 1
and 3 friends in sunny cassette

Florida Recorder

Including Disney World
Kennedy Space Centre
& Florida Keys

WITH SPECTRUM
& COMMODORE

f * % % % PLUS % % % &

£2,500

spending money |
****PL IS**** ,4'\.\%«55\'::*' 2

The lolﬂounﬁne?Up ea'l::h geta _W m;
£ oucher a fi ~ A
| esminmsennsoe- | Add-ons | GOMmodore 64

Simon's Basic.............£50.00

Just look at the fabulous 1st prize in this new Intro to Basic Pt 1 . ... £1495
competition - a super holiday for you and 3 Intro to Basic Pt 2 ... ... £1495 ac a e er
friends among the sun, sea and palm trees of

THE PERFECT INTRODUCTION TO HOME COMPUTING
Introducing the new Commaodore 16 - the advanced micro that's designed with
the beginner in mind

This brand new micro features a powerful 16K RAM. a full professional
keyboard, superb graphics with 121 colours, plus terrific built-in sounds

Inits 32K ROM is a new BASIC 3.5 with over 7% commands including graphics
plotting and program editing. There's a unique HELP key that highlights errors
when you're learning to program

It's a tremendous new micro and the Spectrum package includes a Com-
modore Model 1531 Cassette Data Recorder too. See it at your local Spectrum
dealer now!

SPECTRUM
PRICE
ONLY

Florida, PLUS an incredible £2.500 to spend m:ss:g; s'!":" :?:g°"~ -kfg-gg
when you get there, rinter Ribbn. .. .. :

There's exciting day trips too to the Kennedy | &4 Magic Voice
Centre, the famous DISNEY WORLD and more! Speech Synthesiser.. . ... £50.00

The competition closes on December 315t
1984 - call into your Spectrum dealer NOW and

collect an entry form - you could win the holiday Se“sational
of a lifetime!
Value!

MICRO UPDATE | commodore 64

~ Spectrum's own magazine for %
home and small business computers Com pata ble Data

AUTUMN ISSUE Recorder

Have you seen our MICRO UPDATE magazine
yet? It's Spectrum’s own computer guide, ONLY
published by the experts for YOU - and the
‘ Autumn issue will be out soon
| It's packed with illustrations and descriptions
of just about everything you're likely to meet in
' home micro hardware, add-ons and accessories.

Including:
® Commodore 64
® A Joystick

® C2N Cassette

AND ALL FOR ONLY

249

Mot all stores carry every advertised item, please phone before making & jeurney - prices correct at time of going to press EAOE
m ® There's up to £1,000 worth of Instant Credit Latest New
available on a Spectrum Chargecard. See your s
CHARGE CARD ™ local SPECTRUM dealer for written details (UK for up to date news, inturmation & offers
Imtant crmn mainland only) Typical APR -29.8% from SPECTRUM - see PRESTEL page
. 600181 for details

' Plus there's information on current software, Recorder
‘ and hints and tips from experts about home
computing ® 4 Cassette
Call in to your local Spectrum dealer and get Games

YOUR copy - it's great!




See the super new

Commodore Range

at your local Spectrum Dealer - Now!

& 2 Commodore
s MPS802 Printer

""""""" SPECTRUM PRICE

a—"-—‘-’ '

MPS801 Printer

SPECTRUM PRICE

S e———

~ Just Arriving New! v
Commodore Plus/4 1542 Disk Drive

Commodore's new, advanced Plus/4 bridges the SPECTRUM PRICE

gap between home and business micros in a way SPECTRUM PR l CE

that's unique - and at a price that's unbelievable!
The Plus/4 features, besides its powerful 64K of

-
.

RAM memory, has a host of features to make com-
puting easier.
For starters, there are four popular software pac-

kages built-in - Word Processing. Spreadsheet, : e
Database and a Business Graphics program. That's £ 99
all a small businesses needs - in a budget-priced _—
micro! I
Besides that, there's a HELP key that highlights 1530 D ta R d
errors in program lines, plus built-in graphics, a ecor er
advanced BASIC 3.5 with over 75 commands, sep-
i arate cursor controls, a full 32K ROM and 4 pro-
grammable function keys. \ ﬂ
\ S\

New! DPS1101 Printer | Commodore
—" 1701 Monitor

1531 Data Recorder

SPECTRUM PRICE

— V.
399"
SPECTRUM
PRICE

Spectrum Computer Centres have no connection whatioever with the IX Spectrum Computer manufactured by Sinciar Research Ltd.

of prospective dealers. It you would like to
know more about becoming a SPECTRUM

For further information on these products - see Spe-irum’s own
magazine MICRO UPDATE. Ask your local dealer for a copy!

APPOINTED DEALER on an exclusive area
basis please write to: Bob Cleaver
Spectrum Group PLC. Hunting Gate

»




SPEC

UL

| HURRY! | °
@
Offer extended
B |
PROGRAM SUPPLIER MACHINE PRICE I nc‘ u In ]
Newl!Sherlock Melbourne Hse Spectrum £14.95
g::oym 'l;hoomps-on Ocean Spectrum £6.90 c tt d 5 . f
athlon Activision CBM 64  £9.99 Fy 9
Daley Thampion, Ocen " Sl dassetie recoraer pieces 0 software
tro State So CBM 64 £8.95 ‘B
Flip & m é"“ lsm b when you purchase a BBC ‘B’ from Spe‘c:ﬂtrum.A A
Mo . [ £6.
v K ST b The BBC MODEL B, probably the
Death Star Interceptor System 3 CBM 64 £9.95 most flexible personal microcomputer I
New!Zim Sala Bim Ibourne Hse CBM 64  £9.95 available today. Using powerful BBC
g"'y":h{ﬂﬁﬁ ﬁ:'oﬂ'es* gwgmm g:: BASIC, the BBCB is widelr accepted as
con ec pectrum < i
NewiHigh noon Ocean Comed  £7.90 fgﬁ;ﬂ&ﬁ&t:&?ﬁ;'mm PTG ot
Hero Activision CBM 64 . 8
Forest at World's end Interceptor Spectrum £5.50 The model B features a variety of
Bear Georne Cheetahsoft Spectrum €6 95 interface ports allowing easy connec-
Monty Mole 64 Gremlin CBM 64  £7.95 tion not just of ordinary peripherals but
Lords of Midnight Beyond Spectrum £9.95 also second processors or devices to
Beamrider Activision CBM 64  £9.99 give access to teletext or prestel
New!Stuntbike Ocean CBM64  £6.90 services.
Battle for Midway PSS CBM 64 £14.95
;f:!r:::' N Stein PSS Spectrum £6.95 v l
i Activision CBM 64 £9.99
Tiler Interceptor Spectrum £5.50 c Sl.lpel' a I.le'
Strip Poker Dal CBM 64 £9.95 umana
Star Striker Superior BBC £7.93% ™ = For— Money
Jet Set Willy are Projects Spectrum £6.95 ves
New!Pitfall 11 Activision CBM 64  £9.99 lsc rl
Gisburnes Castle Martech BBC £7.95
Sabre Wulf_ Ultimate Spectrum  £9.99 a o
NewiRiver Rai Activision Spectrum £7.99
New!Black Hawk Creative Sparks Spectrum £6.95 csx 100 cs 100
NewlHavoc Dynavision CBM 64 £9.95
New! Enduro Activision Spectrum  £€7.99 1 29 1 59 Data Recorder
New!Kokotonl Wi Elite Spectrum £5.95 | - :
Wunda Walter Interceptor viC 20 £6.00 I Compatible with ACORN
New! Delta Wi Creative Sparks Spectrum £6.95 BBC and ELECTRON micros
New!Kokotoni Wilf Elite CBM 64 £6.95
New! Zenji Activision CBM 64 £9.99 i 3
== ¢ & |(Acorn Electron *
New! River Raid Activision CBM 64  £9.99 }
:m;{gy Bizarre mtiivlsbo‘n gBBA‘A: 64 £9.99
ew!Jotpac timate £7.95
New!H.ERO. Activision Spectrum £7.99 | {8 teciton Enes )
New!Stagecoach Creative Sparks Spectrum  €6.95 | 8 A
Giants Revense Thor Spectrum £6.95 S TV or inonitor
New! Postp:r aster Taskset gBM 64 £6.90 R ca Rt ditai
Stop the Préss Sinciair pectrum £5.95 I AR O ST 27
Matchpoint Psion Spectrum  £7.95 | Medthrough the int SPECTRUM
peaker.
The Electron comes PRICE
Amstrad Software all at £8.95 e winiive
EDUCATIONAL Time Man 2 Roland on the 3-D Invaders te. containing 19 free
SOFTWARE Map Rally Ropes Alien break-in sabénstomiindfobrs
Wordhang ARCADE Electron 22622  Atom smasher oo
Happy Numbers GAMES Cems of Stradus  Electro Freddy cum i
Wornwm Home Runner  Chess Fire Blaster ide and Start pro-
Animal, Vegetable, Harrier Attack  Laser Wrap Admiral Graf gramming with the
Mineral Sultans Maze  Haunted Hedges Spee Electron. SPECTRUM
Happy Lettens Spanner Man Codename Matt  Star Commands
Happy Writing Oh Mumm Xanagrams Crazy Golf PRICE
Time Man 1 : Roland in Care  Hunter Killer Punchy
@ There's up to £1,000 worth of Instant Credit Latest News
available on a Spectrum Chargecard. See your
™ local SPECTRUM dealer for written details (UK for up to date news, information & offers
mainland only) Typical APR -29.8% from SPECTRUM - see PRESTEL page
z 600181 for details i




!

® Powerful 64K RAM @ Full-stroke key-
board @ Full sound with 3% octave range
® 11 Graphic Display modes ® Full colour gppcTRUM
(256 Colours - 128 colours can be diplayed PRICE
at one time) Ask to see this super new micro

at your local SPECTRUM dealer NOW!

Essential for more adv-
anced work with their
Atari computers. It pro-
vides 1 parallel output for
a huge range of printers,
and no iess than 4 seriai
outputs which can be
individually programmed
for different purposes. it
comes with a comprehen-
sive manual, power pack
& interconnecting cable
to the computer.

SPECTRUM
PRICE

A great line up from one of
the first names in home
computing...

...Now at Super New Low

prices from Spectrum

The 600XL features a 16K RAM, expandable to
64K with the memory expansion module. There's a
24K ROM operating system including ATARI BASIC
Plus 16 colours, 11 graphic modes and 4 indepen-
dent 3Vi-octave sound synthesisers. It really is a
top-value micro - come in and see for yourself!

Atari 1027

Letter Quality Printer

This superb Letter Quality
Printer prints fully-formed
letters just like a quality
electric typewriter, making
it the ideal word-processing
companion for business
correspondence. The Atari
1027 accepts single sheets
of paper so you can even
use your own letterhead
paper.

SPECTRUM
PRICE

Spectrum Computer Centres have no connection what:

Computer
Dealers

of proipective dealers. If you would like to
know more about becoming 3 SPECTRUM

Mitchin, Herts SG4 OY) Tel (04621 37171

er with the IX Spectrum Computer manufactured by Sinciair Retearch Lid

APPOINTED DEALER on an exclusive area

bavis please wnte to Bob Cleaver

Spectrum  Group  PLC. Munting Gate RN
.

Atari 1020 Printer/Plotter

Using 4 colour graphics and text. the 1020 colour
printer/plotter is perfect for creating charts, graphs
& even artistic designs. Very quiet operation.

SPECTRUM
PRICE

Atari 10 10

Program Recorder

Atari 1050
Disk Drive

Add storage and SECIRUmM SPECTRUM
retrieval capability PRICE Add the Atari 1050 PRICE
to your Computer Disk Orive for fast,
system without convenient  data

spending a lot of
money. Uses casset-
tes to store text
programs & other
information

access by storing on

compact.  easy-to-
hmcrl: 5V disks.
Stor capacity
with DOS 11 up te
177K bytes. (around
100 pages) of infor-
mation per disk

Entertainment Tennis . .. 999 (Cassette) .. £22.99 Macro Assembler
Asteroids £999 Delender £1499 Invitation to Prog 3 (Oisk).......... 61999
Basketball £999 Dig Dug . £1499  (Cassette) ... .. £2499 Micro Soft Basic &
Cavernsof Mars. .. £9.99 Donkey Xong. ... £14.99 Juggles Rainbow (Diskor Manuals (Disk) , £49.99
Centipede .£999 Donkey Kong JR . £1499 Cassette) £19.99 Mickey & the Great Out-
Chess 999 Joust.... £1499 Juggles House (Disk or doors (Disk) ., .. £24.99
Galaxian £999 Ms pac Man. . ... £1499 Cassette) .. .£19.99 M' Flﬂt Alﬁhlbl'l
Jungle Hunt £999 Pole Position ... £1499 Towch Typing. ... £12.99 enn. £1999
Pac Man . .. £9.99 Robotron .£1499 Conversational French hint (Disk) .. ... £29.99
Lone Raider 999 & Manuals . £59.99 (Cassette) .. £2299 Microsoft Basic Il &
Missile Command (299 Ease! . £22929 Conversationa! German Masesh oo E4999
Pengo €999 Music Composer £2299 (Cassette) .. £22.99 Home Business

Qix £9.99 Assembler Editof £2299 Conversational Spanish Atarl Writer, . ... £3999
Space lavaders ... £9.99 Invitation to Prog 1 (Cassette) £2299 Vhicalc (Disk), . . £4999
Star Raiders 999 (Cassette) £1999 Conversational Italian Timewise (Disk) . £19.99

Super Breakout .. . £999 Invitation to Prog 2 (Cassette) - £229% And many more.

|




SEECIuMm

Brother HR-5

Super value printer that prints
on plain paper, yet still fits in
your briefcase.

@ Operates on 4 standard
batteries
® Incorporates Centronics or

RS232€ __ SPECTRUM
@ Bidirectional or unidirectional
® High quality Thermal head PRICE
& Prints at 30cps on plain paper
{with ribbon) or directly onto
thermal paper

® Weighs under 2kg

| Super e Daisy Wheel VWV __
Value‘ —] Printer E—— Brother HR-15

A great printer at a top-value
price from Spectrum. Here's what

you get

158"

V VWV X

Brother EP-44 /

“Transforming Office Mach-
ines”, runs Brother's slogan -
with these super-compact
battery powered typewriters,
it's easy to see why!

Justlook at this for value - atrue daisy-wheel ® Top quality thermal print-
printer offering top quality printing at a ing head
remarkably low price. Print speed is 18/ g
uen a 20cps. uni-or bi-directional printing (dep- ® 4K of text memory
ends on software), variable pitch
: ~

from Spectrum

® Letter-quality daisy-
wheel printing

® Between 13 and
18cps

® Bi-directional print-
ing

® Tractor-fed paper or
single sheets

® Super low price!

SPECTRUM
PRICE

This fabulous new printer is a real break-
through in the performance/value stakes!
For a remarkably low price you get all these
great features:
® Daisywheel printing ® 20cps (av. 18cps
Shannon Text) ® 10/12/15 or Proportional
character spacing ® Bi-directional friction-
feed ® Tractor feed or cut paper ® Cen-
tronics as standard; R5232C optional @ 2K
byte print buffer

(3 A4 pages)

@ Text centring if required
@ 15-digit LCD display for
pre-printing corrections SPECTRUM
@ Line-by-line edit facility PRICE

Smith-Corona D100

This superb dot matrix printer from
Smith-Corona is a sleek, well-made
machine that'll work with either

v v h J v tractor- or friction-fed paper. It offersa
fast 120cps print speed. with 80

o - . characters per line and a choice of
ther Printer Bargains wlldefined.ypestyies. The 510

incorporates a Centronics parallel
interface

SPECTRUM PRICE

“N=""Tractorfeed optional extra ~

SEIKOSHA '
GPSOA TR es T TIONCVIC 20/64 £19995 | Also available

Friction Feed GP100/250X £28.75
GP50S Spectrum ¢ £99.95 EpsON Fastex 80 SPECTRUM
GPS00A .. £17995 FX80........... TGy - | 17
GPS50A BRI BT s e vtsomsrins s s £286 35 225 PRICE
GP100A Mkl £999.95 MBOFT. -t coririsii bt ei EBATTS

Mot all stores carry avery advertised item, please phone before making a jsurney - pricel correct at time of going to press EAOE
® There's up to £1,000 worth of Instant Credit utest News
spectrum to m available on a Spectrum Chargecard. See your
CHARGE CARD local SPECTRUM dealer for written details (UK for up to date news, information & offers
Instant crm mainland only) Typical APR -29.8% from SPECTRUM - see PRESTEL page

600181 for details h
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ere’s a Spectrum near you...

BATH Software Plus. 12 York St

Ted (0225) 61676
WESTON-S-MARE X & K Computers,
32 Aitred St Tel (0934)419324

BEDFORDSHIRE

DUNSTABLE Dormans 7-11 Broad Walk
Tet (0582) 69515

LEIGHTON BUZZARD The Computer Ctr
at Miiton Keynes Music. 17 Bridge St
Tel (0525)376622

LUTON Terry-More, 49 George St

Tel (0582) 2339112

BERKSHIRE

BRACKMELL Computer Centre 44 The
Broadway. Tek (0344) 427317

SLOUGN MU Games and Computers 245
High St Tel (0753) 21594

BUCKINGHAMSHIRE

BLETCHLEY Rams Computer Centre,

117 Queensway. Tel (0908) 647744
CHESHAM Resd Pholography & Comp-
uters, 113 High St Tet (0494) 783373

CAMBRIDGESHIRE

CAMBRIDGE X P Computers Ltd 19/20
Market St Tel (0223) 312240

(Open 6 Days)

NUNTINGDON T15C Ekctronics 3 All
Saints Passage, High St Tet (0480)
4115719 -

PETERBOROUGH Ptrbrgh Commumcations,
91 Mudiand Rd. (0733) 41007

CHANNEL ISLANDS

GUERNSEY Gruts 3-5 The Pollett,

St Peter Port Tel (0481) 24682
JERSEY Audio & Computer Centre

7 Peter St St Helier Tet (0534) 74000

ALTRINCHAM M: Micro 28 High St

Ted (061) 941 6213

CREWE Microman Und 2,

128 Nantwsch Ra Ted (0270) 216014
ELLESMERE PORT RFR Computers, 1
Pocltown R Whithy. Tet 051 356 4150
MACCLESFIELD Camera & Computer Cen-
tre 118 Mill St Tel (0625) 27468

. STOCKPORT Wilding L1d

1 Littie Undesbank Tel (061) 480 3435
WARRINGTON Wildings, 111 Badge 5t
Tet (0925) 38290

WIDNES Compuler Caty, 78 Victeria Road
Tel (051) 420 3333 ~

WILMSLOW Swit of Wilmslow 4-6 St
Annes Parade Tel [0625) 526213

MIDDLESBOROUGH McKenna & Brown
206 Lintharpe Rd Tel (0642) 222368

ST AUSTELL A B & C Computers, Duchy
House, 6 Lower Aykmer Sq

Tel (0726) 67337

TRURO Truro Micro Ltd Unit 1, Bridge Ho,
New Bridge St Tel (0872) 40043

CUMBRIA

BARROW-IN-FURNESS Barrow Computer
Centre 2/4 The Mall Tel {0229) 38353
CARUSLE The Computer Shop, 56-58
Lowther SL Tet (0228) 27710

PENRITH Pennth Communications,

14 Castlegate Tel (0768) 67146

Open Mon-Fri till Bpm

WHITEHAVEN P D Hendren 15 King St
Tet (0946) 2063

DERBYSHIRE

ALFRETON Gordon Harwood 69-71 High
St Tet (0773) 832078

CHESTERFIELD The Computer Centre,
14 Stephenson Place Tel (0246) 208802

EXETER Seven Counties (Computers) Ltd, 7
Paris Streel Tet (0392) 211211
EXMOUTH Open Channel 30 The Strand
Tet (0395) 264408

PLYMOUTH Syntax Lid, 76 Comwan

St Tek (0752) 28705

TIVERTON Actron Micro Computers,

37 Bamptan St Tel (0884) 242854
TORQUAY Devon Computers, 8 Tortill Rd
Castie Circus. Tet (0B03) 526303

DORSET

BOURNEMOUTH Lansdowne Computer Cie
1 Lansdowne Crescent Tet (0202) 20165

DARLINGTON McKenna & Beown,
102 Bordgate Tel (0325) 459744

BASILDON Godirey's 28-32 East Walk,
Tel (0268) 289379

BASILDON Godirey's Computer Centre. S
Laindon Main Centre Lamton Tet (0268)
216747

CHELMSFORD Maxton Hayman Lid,

5 Broombeld Rd Tel (0245) 354595
COLCHESTER Brainwave 51 Head St Tel
(0206) 561513

GRAYS H Reynolds 79 Orsett Ra

Tet (0375) 5948

ILFORD Weclimans, 76 liford Lane

Tet (01) 478 1307

SOUTHEND Computer Centre 332 London
Rd Tel (0702) 337161

BASINGSTOKE Fisher's 2-3 Market
Place Tet (0256) 22079
PORTSMOUTH (Waterlooville)’ B
Miceoland, London Rd. (Opp Co-op)
Tet (07075) 259911
SOUTHAMPTON LTC L
Tet (0703) 333958724703
WINCHESTER Winchester Camera &
Computer Centre. 75 Parchment St
Tel (0962) 53982

HEREFORD

HEREFORD Melgray HrTech Lid,
49 Broad St Tel (0432) 275737

HERTFORDSHIRE

HITCHIN GK Photographic & Computers,
GBA Hermitage Rd, Tet (0462) 59285
POTTERS BAR The Computer Shop,

197 High SL Tel: (0707) 44417

ST ALBANS (Herts) Clarks Computer
Centre 14-16 Hollywell Hal

Tel (0727) 52991

STEVENAGE [ J Computers, 11 Town
Square. Tet (0438) 65501

WATFORD SRS Microsystems Lid, 94 The
Parage. High St Tel (0923) 26602
WELWYN GARDEN CITY D J Computers, 40
Fretbeme Rd, Tel (07073) 28435728444

HUMBERSIDE

BEVERLEY Computing World, 10 Swaby's
Yard Oyer Lane Tet (0482 881831
GRIMSBY RC Johnson Lid. 22 Friargate
Rivertead Centre Tel (0472) 42031
BULL The Computer Centre

26 Anlaby Rd Tet (0482) 26297

112 East St

DOUGLAS T H Colebourn Lid
57-61 Victora St Tel (0624) 3482

ISLE OF WIGHT

COWES Beken & Son 15 Bath Rd Tel
(0983} 297181

KENT

BECKENHAM Supa Computess Lid, 425
Croyeon R, Tel {01) 650 3569
BROADSTAIRS Video Vision 1920 Willow
Cowrt St Peters Park Road Tel (0843)
653284 (No Early Clasing Dayl

BROMLEY Computers Today 31 Market
Stuare Tel (D1) 290 5652

CANTERBURY Cthixry Computer Centre 56/
57 Palace St Tel (0227) 62101

DOVER Kent Photos & Computers 4 King St
Tet 10304) 202020

GRAVESEND Marshalls Computers &
Cameras 3 Windmsll St Tel (0474) 65930
RAINHAM Microway Computers Lid. 39
High St Meaway Towns

Tel (0634) 376702

SEVENOAKS Ernest Falder Computers
Dorset St Tel (0732) 456800
SITTINGBOURNE Compulters Plus, 65 Hgh
St Tet (0795) 25677

TUNBRIDGE WELLS Modata Computers
L1d .28-30 St Johns R4 Tel (0892)
41555

ACCRINGTON PV Computers,

104 Abbey St Tet {0254) 36521/32611
BLACKBURN Tempo Computers 9 Radway
Ra Tel (0254) 691333

BURNLEY IMO Computer Centre, 39/43
Standish St BAT1 1AP Tel (0282) 54299
PRESTON Widing's, 49 Fishergate

Tel (0772} 556250

LEICESTERSHIRE

MARKET HARBOROUGH Harborough Home
Computers, 7 Church St
Tet (0858) 63056

LONDON

EB Percivals, BS High St Nortn East Ham
Tel (01) 472 8541

E17 Erol Computers Ltd, 125 High Street
Waithamstow Tet [01) 520 7763

EC1 Pedro Computer Serwces Ltd. 47
Clerkenwed Road Tel (01) 251 B635

EC2 Devron Computer Cendre, 155 Moorgate
Tel {(01) 638 3338/1830

N14 Logic Sales, 19 Broagway, The Bourne,
Southgate Tet (01) 882 4942

M20 Castiehuerst Lid, 1291 High Rd

Tel (01) 446 2280

NW4 Da Virci Computer Stoee. 112 Brent
St, Hendon Tel (01) 202 2272

NW11 Compaters inc, 86 Golders Green Ra
Tel (01) 209 0401/0279

S$E1 Vic Odden’s 6 London Bridge Walk
Tel (01) 403 1988

SE9 Squace-Deal 373-375 Footscray Rd
New Efthamm Tel (01) 859 1516

SEIS Castiehurst Lid, 152 Rye Lane
Peckham Tel (D1) 639 2205

SW18 Buffer Micro Shap, 310 Streatham
High Rd Tet {01) 769 2887

W1 Comguters of Wigmare St. B7 Wigmore
St Tet (01) 486 0373

W1 Somc Foto & Micro Centre. 256
Tottenham Court Rd Tel (01) 580 5826
W1 Ramsons 4 Edgware Ra, Tel (01)
724 23713

GREATER

MANCHESTER

BOLTON Wilding Ltd, 23 Deansgate

Tet (0204) 33512

MANCHESTER Lomax Lid. 8 Exchange St
St Ann's Square. Tel: (061) 832 6167
OLDHAM Home & Busingss Computers Litd,
54 Yorkshire St Tek (061) 6331608
ROCHDALE Home & Busmess Computers,
75 Yorkshire St Tel: (0706) 344654
SWINTON Mr Micro Ltd, 69 Partington
Lane Tet (061) 728 2282

Late Night Friday

WIGAN Wilding Ltd, 11 Mesnes St

Tel (0942) 44382

BIRKENHEAD Fairg Camaras & Hi-Fi Dacee
Hill Rock Ferry. Tel: (051) 645 5000
NESWALL Thornguard Compater Systems,
46 Pensby Rd Tel (051) 342 7516
NUYTON lan Houghton 5 Huylon Mey Rd
Tel (051) 489 5785

UYVERPOOL Beaver Ragn 20-22 White-
chapel Tet (051) 709 9898

LVERPOOL (Aintree) Hargreaves 31-37
Warbreck Moor Tel (051) $25 1782

HARROW Camera Arts (Micro Computer
Division) 42 St Ann's Rd

Tel (01) 427 5469

TEDDINGTON Ancrews, Broad St

Tel (01) 977 4716

UXBRIDGE J K L Computers. 7 Windsor St
Tel (0895) 51815

FAKENHAM Fastvew 12 Noreach Rd

Tel (0328) 51319

KING'S LYNNComputer Plus 40 Condut St
Tek (0553) 4550

MORWICH MNorwich Camera Centre 20
White Lion Str Tel (0603) 612537
NORWICH Bramwave 11A Caste Meadow
Tet (0603) 663796

THETFORD C B & Micros 21 Guianalt St
Ted (0B42) 61645

NORTHAMPTONSHIRE

NORTHAMPTON Dormans, 22 Ponces Walk
rosvenos Centre. Tel (0604) 37031

NOTTINGHAMSHIRE

NOTTINGHAM Jicobs Compulers

13 Midgiegate Newark. Tel (D636)
72594

WORKSOP Computagraloc 132 Bridge St
Tel (0909) 472248

NORTHERN IRELAND

BELFAST Arthur Hobson Ltd, 37 Geeat Vic-
loria St Tel (0232} 246336
PORTSDOWN Pediows. 16 Market St
Cragavon County Armagh. Tet (0762)
332265

LONDONDERRY Foyle Computer Systems.

In

Monaghan St Tel (0693) 66545

NORTHUMBERLAND

MORPETH Telerents 31 Newgate St Tel
(066S) 513 537

OXFORDSHIRE

ABINGDON vor Fields Computers 21 Stert
St Tet (0235) 21207

Tel (0865) 247082

SCOTLAND

ABERDEEN North East Computers, 1-3 Elbs
St. Peterhead Tet (0779) 79900

6-7 Antigua SL Tet (031) 557 4546
GLASGOW Victor Motris Litd 340 Argyle St
Tel (041) 221 8958

HAMILTON Tom Dickson Computers 8-12
Cadrow St Tel (0698) 283133

SHROPSHIRE

SHREWSBURY Computerama

13 Castiegate. Tet (0743) 60528
TELFORD Computer Village, 4 Hareldine
m‘hﬂw Town Centre Tet (0952)

SOMERSET

STAFFORDSHIRE

STAFFORD Computerama, 59 Forgate St
Tel: (0785) 41899
STOKE-ON-TRENT Computerama, 11 Mkt

tion Rd Beddulph Tel. (0782) 511559

BURY ST EDMUNDS Guildhall Cpte Cue 11
Guilghall St Tel (0284) 705772
IPSWICH Beainwave, 24 Crown 5t

North Tet (0502 3742

CAMBERLEY Camera Arts (Micto Computer
Devision), 36 High St Tel (0276) 65848
CATERHAM Telecare 35-37 Croyoon R4,
Tet (0883) 6209

CHERTSEY Chertsey Compuler Centre 1
Windsor St Tel (09328} 64663

EPSOM The Micro Waorkshop 12 Station
Approach Tet (03727) 21533
HASLEMERE Haslemere Computers 25
Junction Pt (Ady Rex Cinema)

Tel: (0428) 54428

RICHMOND Crest Computer Serwices 8 Hal
St Tel (01) 940 8635

WALLINGTON Scrrey Micro Systemns Lid
53 Woodcote Rd Tel (01) 647 5636
WOKING Harpers, 71-73 Commercial Way
Tel (D4862) 25657

BEXHILL-ON-SEA Computerware 22 St
Leonards g Tel (0424) 223340
BOGNOR REGIS Bits & Bytes High St Tel
0243) 867143

BURGESS HILL Weald Compiaers 247-249
London Rd. Tel (D4446) 41281

CRAWLEY Gatwck Computer Services, 62
Boulevard Tel (0293) 37842
UTTLEHAMPTOM Alan Chase Lid, 39 High
St Tet (09064) 5674

ABERDARE Inkey Computer Services Lid!
70 Mill St The Square Trecynon

Tel: (0685) 881826
ABERYSTWYTH AberData at Galloways 23
Per St Tet (0970) 615522

CARDIFF Randall Cox, 18-22 High St
Arcade Tet (0222) 31960

LLANDUDNOD (Bwynedd) Computer Pius
Discount. 15 Clomnel St Tet (0492)
79943

NEWPORT (Gwent) Randall Cox 118
Commercial St Tet (0633) 67378
PEMBROKE Rancail Cox. 19 Main St

Tel (064) 682876

WREXHAM T E Roberts, 26 King St

Tel (0978) 354404/364527

NUNEATON Micro City 1 A Queens Road Tel
(0203) 382049

RUGBY The Rugby Micro Centea 9411
Regent St Ted (0788) 70522

WEST MIDLANDS

COVENTRY Greens. 22 Market Way

Tel (0203) 28342

DUDLEY Centrad Computers. 35 Church Hill
Precinct Tel (0384) 238169

WALSALL New Hotizon Computer Centres, |
Goodall SL Tet (0922} 24821

WEST BROMWICH Beil & Jones 39 Oueens
Square Tet 021) 553 0820

WORCESTER

KIDDERMINSTER Central Compulers. 20-
21 Blackwedl St Tel (0562) 746941
WORCESTER David Waring Ltd, 1 Marmon
House High St Tet (0905) 27551

BRADFORD Erricks, Fotosonic House Raw-
son Square Tel (0274) 309266
DEWSBURY Home & Business Computers,
59 Daisy Hill Tet (0924) 455300
DONCASTER The Solt Centre 8 Queens-
gate Waterdale Centre Tet (0302) 20088
HUDDERSFIELD Richards (Formerly -
Launies) 12 Oueen St Tel (0484) 25334
BULL Computer Centre 26 Anlaby Rd Tel
(0482) 26297

LEEDS Bass & Bligh, 4 Lower Briggate
Tel (0532) 454451

YORK York Computer Centre 7 Stonegate
Arcade Tel (0904) 641862
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LOMPUTER LIIK
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WBwey (340 (300 £188 | wn €18 (285 | 36waypig t4.95 SEEKING ® FRICTION
Bowsy (480 (280 (129 | 0wy 245 cags | 0w seck o i TRACTOR AND ROLL

E HOLDER STANDARD

Ot ik drive. I m £10.2% L ® DOWNLOADABLE

sec €9.98 — e > CHARACTERS ® ULTRA
MR, ER | smeSa R 80 COLS © 1M PG
EINSTER £12.75 GP-‘DNMWD?;- GEMINI— 10X 80 COLS @ |BM PC
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3
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1 10 Contronics cw.7s |7 m""‘ plug to § pin S ae 14 way 18 32 - we
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Contronics Eiggn |71 DRI g0 T o 16-way 22 %0 ]
.- 20 way 30 50 .
DRAGON £9.95 Sere e | 2040 = s
&5
70
80
85
%0

gy PPN gy | 28w ~
| oeeaoces T R ewey 48

= S Domeagug o ores | dew 89 12 MHZ VIDEO BANDWIDTH
14 900 | Thecaioig. Y ggp | Bww 70 s RGB AND COMPOSITE VIDED
MEDIUM RESOLUTION

£169.55 =

2u 23wy ZXRY) (P8 |
Zv 28 wary (Spectrum £2.10
e wwy VIC20/64 120

2x12 way £1.60
S DOUBLE SIDED PLUG
Surface BOARDS
sck socket £3.76 ZXB) 23-way £1.28 VAT -2 E 1 95 44 Also available in
Surfece extn socket £2.50 Soectrum 18 £1.50 + 5= = i i
Dusl outiet adéptor £4.25 ouichisiect TV/Monitor version at

ECEE Nl ovoniaos | £195.95+ VAT = £225.34
BT jock plug 48p

4 core cable par metre 16p | BSCBpmntostartplug  [4.98

sl | N> 7 LOOK!
moar, (mem=mse | NEW LOWER PRICES ON
Write or phone {0t guote LEADS MADE TO ORDER
SEND SAE oo ree p&p C.W.0. or use | o EPSUN, STAR & BRUTHER
Zﬂ?:fgf;ue el S Bt o st DAISYWHEEL PRINTERS
BROTHERHR 15.............. CALL FOR BEST PRICE
EPSON DX 100.......... £369.95 + VAT = £425.44
NUKTB1I00..c0 5 s £325.00 + VAT =£373.75

DAISYSTEP 2000 ...... £225.00 + VAT =£258.75

DOT MATRIX PRINTERS

COSMOS JP80 £169.00 + VAT =£194.35
EPSON RX 80 £198.95 + VAT =£228.79
EPSON RX 80 F/T £228.95 + VAT =£263.29
EPSON RX 100 £384.95 + VAT = £442.69
EPSON FX 80 £319.95+VAT=£367.94
EPSON FX 100 £498.95 + VAT =£573.79
STAR GEMINI-10X £189.95+ VAT =£218.44
STARDELTA 10 £319.95+ VAT =£367.94
STARRADIX 10 £498.95+ VAT =£573.79

THERMAL MATRIX PRINTERS

STARSTX 80 £129.95+VAT=£149.44
BROTHERHR 5 CALL FOR BEST PRICE
BROTHER EP 44 CALL FOR BEST PRICE

Cables — Paper — Ribbons ~ Sheet Feeders
Tractor Feeds — Interfaces — Call for Best Prices

HIRE SPECTRUM
SOFTWARE

SAVE £3.00!!

For a limited period, we
are offering HALF-PRICE
membership to readers of
this magazine. Join now,
LIFE membership is only
£3.00 (normally £6.00)

A new service from NS.L
SWOP vyour unwanted
lapes with tapes from
other members for a small
handiing charge ol only
60p (plus p&p and VAT)

OVER 280 different tapes for hire in-
cluding ARCADE, ADVENTURE, BUS-
INESS, EDUCATIONAL, elc. —even anm/c
Compiler. FREE 26 page catalogue. FREE
newsletter, with hints, tips and our lop
lape chart

OVER 3000 tapes in stock, with up to 60
copies of each title for fast service. All
tapes sent by 1st class post

LOWEST PRICES - hireup to 3 lapes at a
time, from 63p each for two weeks hire
(Plus p&p and VAT). European members
welcome

Tapes for sale at DISCOUNT prices.
Telephone 01-661 9240 (9am - 5pm) or
write for further details, or complete the
coupon and JOIN TODAY - you've nothing
fo lose!

CREDIT CARD HOT LINE
e 01-482 1711 e

.----.-.------.------- Y PR AFT N O SN Y N e ST 0% BN N ey P'ESSG ﬂdd f‘lO‘VAT fOl’ dﬁ'WBW

| NATIONAL SOFTWARE LIBRARY |} i A a8

B l

B 42 Harefield Avenue, Cheam, Surrey SM2 7NE ]

= lenclose cheque/postal order for £3.00 for LIFE membership. Please rush = DATASTAR SYSTEMS UK
my membership kit to me. If, within 28 days, I'm not delighted with your

| e e, o | [ UNICOM HOUSE 182 ROVAL COLLEGE STREET

g Name f Telex 295931 UNICOM G

AR = TAX-FREE EXPORT & DEALER ENQUIRIES WELCOME

: 8 | MONDAY-FRIDAY 9-6 SATURDAY & SUNDAY 10-1

= TE = Personal callers welcome. We are situated by the

e 4 Se = = YC10 ' junction of Camden Road by the railway bridge.

------.-.-.----.-----.-------------
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IO € :
When you buy your MSX computer, you enter anew @
dimension of Home Computing with software options on

disk, ROM cartridge or cassette tape.
Peripheral options cover colour monitors, printers, disk

THEJVCT7255 GB

0 The Spectacular]VC COHRBATR

GB|

The HC-7GB
personal computer
from JVC is a new MSX machine

designed for total compatability between other g With full
MSX machines and all MSX softwear. A highly advanced remote control £269°95

l 64 K machine, the HC-7GB has three display modes offering RF,
composite video and RGB outputs. The HC-7GB MSX personal ANY »3
computer from JVCis the final word in home entertainment. £275.00 14’ Pl J%{ BU('I)':‘;I)‘:N‘(L‘ELOI IR
p—— = TELEVISION
JOYSTICKS | g e
For extra versatility and sensitivity in HX-J400 £12.95

control there is a range of high quality

joysticks available from these famous
manufacturers offering such features as

I double trigger and suction stability pads.

of . — T T T T i
MJY 002 £12.95

The ideal budget price television for
your home computer unit. Great value

esanvo £179.95
| SONY PRN-C41

PLOTTER/PRINTER
This Plotter/Printer produces red, green,
blue and black images and characters.
Pen replacement is easy and it takes a
wide choice of paper sizes including

FREE 'greetings pack’ software.
HCJ6I5 £12.95 | | SONY JS55£19.95
JVC sonv £249.95]

PRICES SHOWN INCLUDE VAT AND ARE CORRECT AT TIME OF GOING TO PRESS.E & 0E

=

RING TELEDATA 01-200 0200 FOR DETAILS OF YOUR NEAREST STOCKIST. .‘

ANYTIME DAY OR NIGHT




Their

versatilitxw

drives, light pens, plotters, joysticks, data
recorders and RAM cartridges from many
top name manufacturers in the home
electronics field.

unrivalled graphic and sound quality
together with outstanding simplicity of use.

THEINCREDIBLE
FISHER CFB 1410 PMONITOR
STYLECOLOUR TELEVISION

DR201

DATARECORDER ~+"
An AC only recorder stvled for computer
use with all controls conveniently placed
on top of the machine
for ease of use.

SANYO

DRIOI RECORDER v
Specifically designed for use with personal
computers, with phase shift switch,

This superb, high technology
14" monitor style television has earmed

£34.95

TCM737
SONY. DATA RECORDER
A mains or battery operated recorder ideal

for use with your £39.95

home computer.

JVC HC-R105 DATA

RECORDER

The stylishly designed HC-R105 data
recorder is an example of a machine
produced to offer superb user
convenience, exceptional performance
parameters and reliable data transfer. The

g £ R0 QF
very short
access

timesto
data.

a high quality reputation as a reference z%e%kér momttor and £34 95
in the field of home computer GOy g
monitoring. It | el
features a full 17 A = —
function infra KNIGHTS: ERIC %ETRHSL QUICKSILVA:
KNIGHT-OTHELLO £595 FLOA FRED £7.95
red remote The classic game now on MSX £595 N Fred's adventures under the
control housed VICIOUS WPER £595 Recovertreasure framthe e ™9 pyramids
inthe front of the set. Other Eat the men but don't bite your tai %SGHTER - BOOGABOO (The Flea) £795
isti ‘ EXPLODING ATOMS £595 : Avoid a deadly dragon inside deep
soghl?’ticate!d fac&ht:els m;:lude dgect R et dat it plars Blast enemy aircraft out of the skies o
audio/visual terminais in/out an SMASH OUT 595 HYPERVIPER 705 L1 Anerirrans: S
smoked giass filter for per{eCt ptcture With key or joystick control Avoid venomous vipers in the labyrinth.  Escape the ancient city fighting ants
definition. CAVE ADVENTURE £595 SPOOKSANDLADDERS £695 THE SNOWMAN .{7 95
FISH E R £269.95 Negotiate the labynnth of treasures Trap spooks in holes & escape the Build 2 snowman avoid Monsters
- MSXDEMONSTRATOR  £595 ™€ Flames
Realize the potential of your MSX COCO IN THE CASTLE £695  GAMES DESIGNER £995
MSX GRAPHICS £595 Rescue the maiden from the king's Modify existing or write your own

STARTER

introduction to your MSX computing,

Toshiba offer a pack of 5 exciting computer

gamesfor QONLY £30
Pack consists of: @ 3D Golf @ Trick Boy

SOFTWARE
PACK As a special

Demonstrate your excellent MSX
graphics

TYPING TUTOR £595
Score by response to flashing keys
JUNIOR MATHS £595
Teaches children to add and multiply
MSX BASIC

TUTORIAL PART 1 £5.595

Learn MSX Basic programming
MACHINE CODE LANGUAGE£5.95
Write your own machine code
programs

KNIGHTS MAIL LIST £1495
Store addresses and print labels
BUDGET ACCOUNTS £1495

Accounts with special forecast
feature. (Available on disk or cassette)

castle.

CRIBBAGE £595
Play 6 card cribbage with your MSX
HOLDFAST £595
A local politics strategy game

HOME BUDGET £14.95
Control your home income and
expenses.

WDPRO:- Wordprocessor £29.95
A professional quality wordprocessor
DATABASE £1995
A professional database program
ZEN MACHINE CODE
PROGRAMMING SYSTEM £19.95
Generate Z8B0 assembler language
programs

KUMA FORTH £3995

games.

The “CHESHIRE CAT
EDUCATIONAL SERIES” of
programs will be made availabie to
MSX users

ABOVE ARE ONLY A FEW OF THE
MANY PROGRAMS AVAILABLE
FOR YOUR MSX BY MAIL
ORDER OR FROM
YOUR LOCAL

@® Clapton || @ Pyramid @ Polar Star

Unite the couple in the
complex maze

FIRE RESCUE £7.95

SOFTWARE A range of sophisticat- §
ed Sony Rom Cartridge Software is
Rescue the mice from

available at pricesup to £19_.95§ abumeng building

A fully structured self extending

(Offer only available while stocks last) DRULER A‘:’gm s language

- COMMUNI N H
Individual games available at £7 Q& eqcly  Fightintunnels fre breath Hectoriens. viewiaTa 0o H 095
‘SONY ROM CARTRIDGE BINARY LAND £895 Communicate through your modem

SPEECH SYNTHESIS
(includes hardware card)
Typed in words can be spoken

STOCKIST.

£69.50

DON'T FORGET TO ASK YOUR DEALER FOR DETAILS OF CREDIT FACILITIES,
EXTENDED GUARANTEES, ETC. AVAILABLE ON CERTAIN ITEMS:

e —

AT HOME WITH TECHNOLOGY




— THE UNIQU

A G Y

The

Sensational

SONY
HIT BIT

A 64K MSX Computer with an exclusive, built-in
Personal Data Bank (firmware) This handy
faciity enables you to enter, store recall and
up-date all kinds of nersonal information such

as appointments addresses, telephone I
numbers, etc Operation is simple, with
instructions appearing on the screen every step

of the process £299.95

Data from the Personal Data
Bank can be saved on any
— data storage facility or on the
B4 UNIQUE HBISS RAM
4 CARTRIDGE,

avallable for £39 95
©

KVidiGiid" MONITORSTYLE, PUSH
BUTTON CONTROL TRINITRON
COLOUR TELEVISION

with front mounted RF £2 "9 9;

terminal

HRDSO MICRO FLOPPY-DISK INIT
stares up to 360K bytes of informationon a
314" disk Fasily connected to the Hit Bit by

using one of the £;;49.95

expansion slots.

PRICES SHOWN INCLUDE VAT AND ARE CORRECT AT TIME OF GOING TO PRESS.E &0E

RING TELEDATA 01-200 6200 FOR DETAILS OF YOUR

ANYTIME DAY OF MIGHT

Complete

In the confused world of computer technology the unique
MSX System has been adopted as a common standard for computer
production by at least 16 of the biggest and best names in home
electronics. This major breakthrough in the development of

The Superb SANYO

CBP 3000 4"
MONITOR
STYIFCOLOLR
TEI FVISION
with removable smoked
glass screen for

Il(-lll l’lN

e £39.95

\V B lwzmnel'
AVA L "l \'A'. - Hitor

This sophisticated piece of equipment
offers all the advantages of 64K MSX

computing. (complete with £299 95

4 programme starter pack)
MILTOOI

Plus a unique optional feature
LIGHT PEN. This provides you with
unhmited flair and flexibility in colour
graphics design. This feature comes
complete with a software package
containing some intriguing
graphic facilities,

R
\\\\\\\\\\\\\ >

\\\\\\\\\\\\\

NEAREST STOCKIST.

|
|




ue

comp

atibilit

Home Computing brings you omplete range of MSX computers, colour

V...

compatibility in hardware and software. Tocaterfor monitors, peripherals and software for you to choose
all home computing needs, Axis have selected in from. “We believe that when you discover the benefits of
these pages an unbeatable, top value-for-money MSX computing no other system willdo”'.

TOSHIBA The Star Value

TOSHIBA HX 10

The first MSX computer to be introduced into the U.K.

DR202DATA
RECORDER

Top of the range
machine offering a host

f high technolo ‘
e o0 e 44 OF

DONT FCRGET TO ASK YOUR DEALER FOR DETAILS OF CREDIT FACILITIES - -

EXTENDED GUARANTEES, ETC AVAILABLE ON CERTAIN ITEMS

Offering superb

facilities and outstanding

value for the first time user or

enthusiast 64K Ram, 16 colour graphics, RF
video and audio connectors, plus ports for
printer, disk drive and data recorder (Including

starter pack software) £279 9;

HOEMONITOR
STYLFE COLOVR TEILEVISION
The perfect partner for the HX10, providing

excellent picture and 9
sound auality £l 89. 5
HX-PTSOPLOTTER PRINTER

Easily connected to the HX10 through the
printer interface. This printer features image
and character plotting in 4 colours — red,
green, blue and black - making it ideal

for colourful graphs, pie and bar

charts Plotting speed 1s 285

steps per second

£249.00

v AT HOME WITH TECHNOLOGY




YOUR LETTERS

OU — BASIC IS BEST OK!

BASIC IS BEST |

o counter your correspondents in the October issue who
run down the ever popular Basic, there is another side to the
debate. To take a small sample there are 23,000 Open University
students with home micros, a third of them teachers and most of
the rest in business and industry, with the following proportions
34 per cent BBCB, 15 per cent Spectrum, N per cent ZX-81, 6
per cent Commodore 64, 5 per cent Dragon, 4 per cent Apple, 4
per cent T199, 3 per cent Tandy, 2 per cent each Vic20, Electron,
. 380Z, Atom, Pet, MZ80 and 1 per cent or less each of Genie, QL,
Oric and others. They all have Basic as their lingua franca native
language, which is easily converted from one dialect to another as
Prestel, Ceefax and Basicode have shown; impracticable for other
languages.

Indeed universal Basic common to all has Goto (stuff the
pundits), Gosub, For.To.Step.Next, If. Then, so omit Procedure,
Repeat. Until, While. Wend and Else which are not common to
all. As they never teach you in 20 years, when you get down to it
all, computers large and small only do three principal things:—
they Loop, Branch and Gosub — equivalent to brackets in
algebra; the rest is arranging input and output. As simple as that.

A recent survey among those OU students shows that 99.6 per
cent do not want full time careers in computing but do “‘want to
use their micros quickly and simply”. So that means Basic, which
after all was designed for that very purpose, so that the scientist,
mechanic, executive or teacher could start programming within a
day to help their job without a lot of elitist fuss.

It is also clear among those OU students that they have
discovered for themselves, away ahead of academic staff, that
programming their micros in Basic improves their studies and
greatly increases their understanding of concepts in Maths,
Science, Technology, Engineering, Social Science, Education,
Business and Industry; and their time is at a premium.

The currently fashionable and transient structured
programming and top down design — sacred cows if ever there
was one; and what ever happened to yesteryeara fashionable
algorithm — taught with Pascal in the OU's main computing
course is a dismal failure with 51.6 per cent drop-out or failed —
compare with 75 per cent normal pass rate — that is, 1163
students gave up costing £1 million of wasted resources of the
taxpayers money. If the students were aircraft we would all be
grounded; and if the staff who wrote the course were football
coaches . . .!

It's comparable to the Army who ordered new boots and
provided a sample, and then found they had 900,000 left boots
only; with severe condemnation from the Parliamentary Audit
Committee.

With “programs that generate programs”’ already on the wing
there will soon be no need for these tedious, elitist and idiot
fashions in structure and 30 languages; they will be as dead as

yesterday’s punched cards, in your lifetime. We are still in the
Tiger Moth stage.

Sharpey,
OU Studen,

will find that on running the demo
program the Report Code C/100

POKE 17575,82
POKE 17629,32

appears. To rectify this problem the POKE 17695,41
following Pokes should be carried Malachy Devlin,
out to the machine-code. Co. Tyrone.

POKE 17403,82

POKE 17421,82 HEX AND BUGS

%zé :;:gig am the author of the Dragon
POKE 17468 82 Disco Lights program Your
POKE 17481,82 Computer, vol 4, No. 9. I would like
POKE 17485,82 to point out that my name is Ross not
POKE 1749882 Ron as printed. Also I believe there

Sussex,

JP start of machine-code
disassembler

The ROM can now be dis-
assembled but if you return to Basic,
the ROM is switched out.

AMSTRAD PEEK

n answer to Matthew Leach’s
letter in Your Computer
September 1984, it is possible to |

QL: THE BBC STRIKES BACK
must protest at the gross inaccuracies and untrue sections
of Kathleen Peel’s second look at Sinclair’s QL in the July
issue. I quote “. . . In hardware terms, the QL currently
represents the ultimate in technical achievement in the (under)
£400 range ..."”
The BBC instantly springs to mind as a £400 computer; here
is a comparison in hardware terms.
QL
Monitor and TV ports.
Up to 80K ROM.
Up 10 640K RAM.
Up to 64 on network.
2xRS — 232 — 19200/9600 max.

2 x joystick port.
BBC

Monitor and TV ports.

Up to 256K Paged ROM.

Up to 16 megabyte RAM

through Tube and 16032

second

Up 1o 256 on nctworl:

1 x LRS — 232 — 19200/19200.

Improved RS — 232

4 channel, 8 bit A/D converter.

1 Mhz Bus.

User port.

Tube interface.
The BBC is 1.5 time as fast as the QL. Now, which

computer is the ultimate in technical achievement?
The QL may not have been on the market long, but the

situation between the BBC and the QL currently is:

BBC

QL
IEEE Under development two available
Modem Under development many available
Teletext ? yes
Mhz bus ? built in
User port ? built in
Monitors Special one needed Any .
Serial int, 2 x RS232 1 x RS432
Fastest TX 19200 19200
Fastest RX 9600 19200
Network Does not work Econet, E-net etc.
Max net users 64 256
IBM upgrade no yes
Teletext display no yes
Sound ? 4 channel, 8 octave
Max cols 8 8/16
Max res 512x256 640x256
Function keys 5 10 (40 with shifts)
Text 85x25 80x32
Fastest data
transfer k/sec. 0.08 up to 62.5
Speech no yes
Languages Super Basic Basic, Forth, Lisp,

Pascal BCPL..

peek the Amstrad CPC-464 ROM, M. 7. Dyos,
but this must be done from machine Little Sutron,
code. The best way is to disassemble Cheshire.
the ROM with a machine-code ZX-81 SPRITES

disassembler. Switching the ROM in
with the following machine code
routine,

ORG 4000H

CALL B90OH

CALL B906H

W1th reference to my Sprite
program for the ZX-81 in the
September issue of Your Computer, it
is bug-free. However, owners of
ZX-81s with the unimproved ROM
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the BBC every time . .

The QL at this stage is totally outclassed, in every field.
Given time, the QL will improve but for my money I'll take

Stephen Corcoran,
Aylesbury,
Buckinghamshire.




is an error in the hex code; the line

headed 24656 should read:
810B102700862086
As 1 no longer own a Dragon | am
unable to list this, but it should now
be correct

Ross Gardler,

Harel Grove,

Stockporr.

NO COMPLAINTS

ith reference to Mr

Doug Bullen’s letter in the Sept-
ember issue, I feel honour-bound ro
take exception to the statement that a
computer's bugs are in direct
proportion to the complexity and
versatility of the machine.

I have owned a Memotech
MTX-512 since November last year,
and, to date, | have found no bugs.
Perhaps the use of a Z-80A CPU, in
Mr Bullen’s opinion, places it
outside the scope of a ‘‘versatile
machine”, or perhaps the inclusion
of three languages resident in ROM,
plus a front panel display and Logo-
style graphics commands make it a
little limited in his opinion?

D.J.W. England,
Wroughton,
Wiltshire.

Lines 10-170 of September’s
ZX-81 program were left out
They are supplied below

5 REM BARREL-BARRAGE
6 REM MISSING LINES
10-170
10 CLEAR
15 DIM DS (793)
25 PRINT AT 6,24,
30 POKE 16418,0

35 FORA=1T0O 14
40 PRINT *

45 NEXT A

50 PRINT *

AR5 ja8. " " AT 6, 122" |
55 PRINT AT 22,31; * ", AT
3 P ) e

60 PRINT AT 0, 0; “SCORE: |
000000"," HI: 000000","

LIVES: 5 |
65 PRINT AT 18,22, “--"; AT ‘
0, 0; \
70 PRINT TAB 13; *

80 PRINT TAB 13; “ ‘
90 PRINT TAB 13; “ f
100 PRINT TAB 13; * |
110 PRINT TAB 13;* " |
120 PRINT TAB 13; " u
130 PRINT AT 1,19; “
140 FORA=2TO 4
150 PRINT AT A19; "HH H"
160 NEXT A '
165 RAND USR 17130
170 STOP

Many people may have a problem
when typing in the game, “Track
Chase™ which was published in the
October tssue of Your Computer
In listing 1, lines 120 and 130

contain some funny characters which
are difficult ro obtain.  The lines
should be entered as follows:

B Type the line in as shown with
spaces instead of the inversed '\
characters

IRCursor back over the spaces, press
CTRL and RVS On and replace the
spaces with shifted *“M"" characters |
WPress Return ‘
The Rem statements in listing | must
be typed in |

—

TILTING TRAINS THAT only work on straight
tracks, Bristol Brabazons and failed perpetual-
motion machines don’t get much of a look in when
it comes to histories of great inventions of our time.

Accounts of technological advancements are
always about people getting it right first time or
stumbling across something important like the
theory of displacement in the bath.

It would be a shame if chroniclers of home com-
puting paint a picture of soaring achievement when
we all know the real landscape is covered with low
points littered with dodos.

For.gxample, whatever happened to the Haven
colour board for the ZX-81 which offered
Spectrum colour at a price you could afford? Our
review in the July 1982 issue found that this
product didn’t quite live up to expectations: *“The
screen went fuzzy orange and no cursor could be
seen . . . Waves of a darker colour advanced down
the screen and rippled the whole display.”

Haven pluckily pronounced this problem
“unusual”, and suggested that the colour board
performed differently with different TVs: “This
was confirmed by testing the board supplied with a
Bush, a Sony and a Ferguson. The poor-quality
picture mentioned was obtained with the Bush, but
no colour picture could be obtained at all with
either the Ferguson or the Sony.”

However, an alternative was being advertised in
the same issue: “Now you can add a coloured back-
ground to your displays!"”” What silicon trickery lay
behind this breakthrough? Yes, you've guessed it:
“High quality PVC in either blue or green. Only
£2.95+ pp per pack of two.”

If these hardware pioneers stand head and
shoulders below the rest, then Warp Factor Eight’s
popular add-on reached new heights: “Lift off into

__EDITORIAL_______

'83 with Hi-Stak. It makes your computing easier,
faster, more reliable, less exhausting and simply
more enjoyable.” In its day the Hi-Stak was the
latest in lumps of plastic. For £3.95 a pair the Hi-
Stak stick-on legs fulfilled the claims made for
them in the adverts by propping up the Spectrum
to a more ergonomic angle.

But software disasters have also played a major
role in the alternative history of computing.
Leaving aside Space Invader — where you end-
lessly destroy a solitary alien struggling down the
screen — let us turn to another chapter.

Bridge Software’s Vic Invaders, renamed “The
massacre of the saucepans” in our June 1982
edition, was too easy: “The invaders do not
advance, there are no mystery ships, the base at the
bottom zips along at rocket speed, and the invaders
do not speed up when only a few remain.”

Alternatively, there was Petals Around The
Rose: “a number guessing game with a difference
— it does not tell you the rules” or Neme's
pontoon program which did not recognise
pontoon.

Computer manufacturers should also take their
share of the credit. Remember Sanyo's enigmatic
PHC range which appeared in October 1982 and
disappeared again in November? Or the Grand-
stand Tutor, the Texet TX-8000 and the Comx 35,
built around the RCA 1802 chip that was more at
home in early guided missiles?

If you would like to nominate a product which
you feel deserves a place in the home computing
house of horrors, write in to “Off-white Heat”,
Your Computer, at the address below. We'll
publish the worst of your entires, libel-lawyers
permitting, and find sutiably awful prizes for the
winners.

How to write for Your Computer

We called this magazine Your Computer precisely because we welcome yout
views, tips and hints and even your criticism of machines and software in general.
If you would like to see your name in print, whether on a Software File program or
a full-blooded article, here is how 10 go about it. ldeally, all arucles should be
typed double-spaced on one side only of uniform sheets of paper. If listings can

be dumped directly from a printer

this minimises the risk of erros

you can always use a friend’s or user group’s
In a perfect world a cassette would

accompany the article. That considerably speeds up the checking process. Not
anly do you get to air your own discoveries and opinions, but we will even pay

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

that's as it appears in the

magazine and includes illustrations.

Why not give it a try? You have nothing to
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NEW PROGRAMS rarely cause excite-
ment in the Your Computer office but
The Music System from Island
Logic had BBC enthusiasts shrieking
with delight as they danced around
the filing cabinets. Not only is The
Music System the most advanced
music program on the market it also
uses Macintosh-style icon graphics to
control the various elements.

Part 1 of System comprises a
Printer and an Editor which allows
you to word process with music -
writing notes on staves and
modifying existing tunes. The Editor
had four voices including on disc
percussion, 15 sound envelopes,
choice of notation and automatic
barline creation.

The Printer generates four-part
music manuscript from your files so
long as you have a Centronics
printer. Part 2 has a Synthesiser
which creates 30 tones which can be
simultaneously edited on screen and
a Keyboard which in addition to
allowing you to use your QWERTY
as a piano keyboard also allows you
to record four tracks. There 1s also a
sound and song library.

Each part can be bought separately
on cassette for £13 or together on
disc with a separate library disc for
£25. The disc system also has a
Linker moduie which aliows you to
combine single files into one piece.

This is Island’s first computer
program despite the fact that the
company has had a dozen pro-
grammers slaving away over hot
micros for the last year. A
Commodore 64 version of The
Music System is on its way amongst
other products.

Putting a real plastic piano
keyboard on the 64 gives
Commodore’s Music Maker an
immediate appeal. For £30 you
get the Ssynthetic Ivories
together with a music book and
a lape or disc of software
which allows you to simulate
eight voices with instruments
such as guitar, piano and

synthesiser. Set rhythms for
bass or percussion backing are
also available.
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|WTHE MUSIC

SYSTEM

CALLING ITS first home computer the
YC-64 is a certain way for Kyocera to
get its new MSX micro into the
pages of Your Computer. Kyocera
which makes the Tandy lap held

Manager Games
[CIFrak Aardvark BBC
CFull Micromega Spectrum
Throttie
[Mack Thor Spectrum
and the
Beenstalk
[MetSet  Software Spectrum
Willy Projects
[Clordsof Beyond  Spectrum
Midnight
[Match Sinclair  Spectrum
[Micro MicroUser BBC
~ Olympic
[CMonty Gremlin  CBM B4
[CPsycho  Master-  Vic-20
[CScrabble Little CBM 84
Genius
Tomado Low Vortex Spectrum
g E i e
[[Raxxan  Adventure Spectrum
) Inter-
natinnal

YashicaYC
64 MISX clone

computer amongst others is selling
the YC-64 under the Yashica name
which is better known in this country
for cameras. The computer has the
standard MSX bag of chips together
with 16K video Ram and 64K
system Ram.

|

At the touch
of abutton

WHILE SPECULATION continued on
whether Sinclair would upgrade the
Spectrum or go for a cut down QL —
“there are as many opinions on what
should follow the Spectrum as there
are people at Sinclair” says Nigel
Searle — there seemed little chance
that he would remember to include
an on/off switch. There is not even
one on the QL. So in the short term
TEC of 24 Victoria Road, Broms-
grove, Worcestershire, are selling £5
plug-in on/off switches which clip on
the top of your Spectrum. TEC
claims that this positioning does not
interfere with interfaces — but the
Alphacom 32 printer, for instance,
will not fit with the switch, and the
really bad news is that not only does
the new Spectrum Plus have no
on/off switch but TEC switch will
not fit either.

Electronic books from
Tandy willrunon BBC

ONE OF THE strangest stalls at the
Motor Show in Birmingham's
National Exhibition Centre is Tandy
and West Midlands County
Council’s joint effort, In case you
need documentary evidence you can
win an “I'm no Wally™” certificate in
a road safety competition.
Somehow this is supposed

e

o |

publicise Tandy's new electronic
books which plug into the Tandy
Colour Computer, or with an
adaptor to a BBC Micro. The books
have touch sensitive pages. A £20
music book called Professor
Pressnote and a guide to the planets,
Solar Explorer, which costs £17 are
the first two releases.




NEWS

New Sinclair looks like a sawn-off

SINCLAIR’'S NEW Spectrum Plus or +
as he prefers to call it is nothing more
than a Spectrum in a new QL style
box with realish keyboard and a reset
button, plus six pieces of software
Scrabble, Make a Chip, Chequered
Flag, Chess, Vu-3D and the Tasword
2 word processor.

The keyboard is described as *‘pro-
fessional” but despite company
claims that Sinclair was “very keen
to have a robust keyboard’ ours had
been amateurishly put together —
several keys had fallen off and were

rattling around the case. The price is
£180 and to encourage people to buy
the Plus rather than the standard
48K Spectrum the free software deal
with the standard Spectrum will be
discontinued in the next few weeks,
The good news is that thousands of
Pluses have already been built so this
time there should be no “‘coming
soon — 28 days and counting” saga.

16K Spectrum production is
increasingly aimed at oversecas
markets but Sinclair claims that there
are no plans to stop production of the
standard machine. Sinclair will be
making 200,000 computers a month
this winrer.

Million pound bait
one that got away

“EVERYONE'S JUMPING on the one
million pound bandwagon’ is
Commodore's excuse for launching
Spirit of the Stone — a treasure hunt

Not the right
Habitat

IMAGINE BUYING a computer sprayed
a tasteful primary colour or perhaps
covered in raffia. Habitat carried out
a feasibility study but decided that
computer fanatics were boring
people who were not prepared to pay
more for trendy looking micros.

Expansionis
Kids’ stuff

REMEMBER My Talking Computer
— now there is a new £18 120K
expansion module for it which
contains music, sentence making,
digital time, alphabet colour, shape
and size amongst its programs.

for the Commodore 64 with a
potential seven figure prize for the
winner.

The £15 program and book set
contains a secries of arcade games
which gives clues to the whereabouts
of 40 talismen hidden on the Isle of
Wight, cach containing a single
diamond. Commodore is putting 50p
into the royalty fund for every
cassette sold — the fund will be
closed when all the talismen have
been discovered or when the fund
reaches £1,000,000 or failing that in
1993. Program crackers may well
have an advantage over those who
stick by the rules. Short of the Isle of
Wight slipping silently below the
waves of the Solent during an
carthquake the talismen will be
found well before 1993.

The million pound target is
equally unlikely to be met —
Commodore would have to sell more
copies of Spirit of the Stones than all
the 10 best selling compurter games
so far put together.

Sinclair is also marketing a £100
expansion system for the Spectrum.
This consists of a ZX Microdrive,
Interface 1, and four cartridges
including an Introduction to Micro-
drive use, two “business’ programs,
Masterfile and Tasword Two, a
blank cartridge and two of the best
fun programs Ant Attack and Games
Designer.

One final advantage of the Plus is
that is that it is the first Sinclair that
can stand on its own feet. The
retractable legs give you a proper
keyboard angle. The original
Spectrum had none and the QL’s
continually fall out.

»:

Ee there at
blast off

SPACE SHUTTLE computer mal-
functions permitting three kids will
win a chance to watch a space shot
from Cape Canaveral next year.
Monitor maker Microvitec is
sponsoring a Cub British Schools
National Computer Challenge open
to teams of three contestants who
must be 16 years old or less. The
winners will have an all expenses
paid five day trip to Florida
including the shuttle launch.

Christmas is cancelled

CHRISTMAS 1S CANCELLED this year
and that's official. Well the Your
Computer Christmas Fair is anyhow,
The Fair which was scheduled for
November 30 through December 2

at Olympia has been cancelled
because most of the games and
computers which used to be mail
order are now available through high
street shops.

From the outside it looks like a perfectly normal £40,000 Aston
Martin Tickford Trekker van but another way of looking at it would
show you that it is the most expensive Apple Macintosh on four
wheels. At the centre of the van sits a Mac with printer surrounded by
the sort of accessories every computer user has come to expect
radio phones, drinks cabinet, raised roof viewing platform, sink,
stereo, drinks cabinet and swivelling leather chairs.




[ ‘ SPECTRUM, ATARI

QUALITY GAMES CBM 64, VIC 20,
WANTED FOR compuise games

l DRAGON 32

SEND NOW!
£1 99 £1.99 £1 .99 £1 99 £1 99 £1 99 £1. 99 £1.99 £1 99 £1 99 £1 .99 £1 99 £1.99 £1 99 £1 99

: ANNOUNCE THEIR OWN POCKET MONEY RANGE. MORE FUN AT LESS PRICE

WEECTRVM 5 I e@
HUBERT
SPECTRUM
48k

CANTE R
o s of N by
o

e h o .
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-t s mwns 0199

DRAGON USERS. SEE US AT THE 6809 SHOW NOVEMBER
All *games are obtainable from the company @ £1.99 plus 50p postage & packing or from computer and video shops everywhere. Also
newsagents where you see the Slush Puppie sign. Send SAE for full list.
*Casey Jones is available from W.H. Smiths, Menzies and all major stores 8t £5.50

BLABY COMPUTER GAMES, CROSSWAYS HOUSE, DEPT YC, LUTTERWORTH ROAD,
BLABY LEICESTER. TELEPHONE 0533 773641 TELEX 342629 JRHHG

The Punters Computer Program FOR THE BESTocg"PUTEH
COURSEWINNER allows vou to use the power of vour SUPPOR
commpute o gt the dge o the bkmaker. SOFTWARE %HARDWARE#REPAIRS
@ COURSEWINNER contains a database full of detaled
information on all Enghish and Scottish flatn courses SPECTRUM*CBM 64*VIC 20
The lead ockeyvs » and effect of
gty b et AND OTHER MACHINES
This mformation can be displayed on the screen at any time
® The progr Iv hese factors combined with th 5
e o e #NEW SHOP OPENING ol
® COURSEWINNER is simple and quick 1o use, yet very powertul
T ke i ik 7, LEICESTER ROAD WeolNGs
Price £12.50 all inclusive IMMEDIATE DISPATCH (RETURN OF POST LEICS OP%GP'\
Avalable fc
\I:;J(m[.:‘ (48K ), BBC (B), COMMODORE 64, DRAGON, APPLE I/lle, ATARI (48K SATURDAY 13th OCTOBER 6p

Also see us at the following markets!
PETERBOROUGH, CAMBS
Tuesday
STAMFORD, LINCS
Friday/Saturday

POOLSWINNER

The Ulumate Pools Prediction Program

@ POOLSWINNER Is the most sophisticated pools prnixmn
ad ever produced. It comes complete with its own massive

Aoz " DONNINGTON PARK, LEICS
: base. : Sunday
® Can be used for Scoredraws, Draws, Aways and Homes
@ The database contains over 20000 matches ( 10 years league WHITTLESEY, CAMBS
football). It updates automatically as results come in. Sunday

Soon in CHELMSFORD and area
(Ring for Details) and more to comel

OVERSEAS Associate Company

@ The precise prediction formula can be set by the user. This 9
allows development of your own unique method.

® Package is complete with program, database and detailed
mstruction booklet

Price £15.00 all inclusive (MMEDIATE DISPATCH (RETURN OF POST MICROWARE SYSTEMS (PTE) LTD

Available for: SPECTRUM (48K ), ZX81 (16K}, BBC (B}, COMMODORE 64, DRAGON 01'66- ORCHARD PLAZA,

APPLE I1/lle, ATARI (48K). Now abo e AMSTRAD CIC 464, IBM X || 150, ORCHARD ROAD, SINGAPORE
Available from deakers or direct (return of post) froom: OVER 2% YEARS IN THE

U S— HOME COMPUTER SPECIALIST BUSINESS
AND STILL LEADING THE WAY!
¥

o SOF TWARE PHONp Mlcaow ARE 5, St. Pgtt:fsngggei sgg:gster
37 Councillor Lane, Cheadle, Cheshire. Phone: 061-428 7425 ol
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1 could
do

that...

For this month's
competition we would like
you to write a Basic Fill
routine. It should accept
two inputs — giving the x
and y co-ordinates of a
point within an enclosed
shape — and then proceed
to fill in all the pixels within
that shape. To make your
task easier the routine only
needs to handle convex
figures — thai is, figures
whose outlines do not “turn
in".

Perhaps the simplest

filling in horizontally up to
the left and right outline.
Another possibility is the
“grass-fire"” method where
you spread out in all
directions from the centre,
keeping a record of filled
pixels in an array.

Whatever approach you
adopt you will need some
way of detecting what is on
screen. Spectrum and BBC
owners can use the Point
command while
Commodore owners will
have to Peek the screen
memory. On the ZX-81 you
can use
PEEK 16396 + PEEK 256* 16397
to find the start of the
display file.

In awarding the £15 prize
we will be looking for
programs that do the job
quickly and in as few lines
as possible. Obviously if
your machine already has a
Fill command we expect
you to ignore it.

September's competition
asked you to write a
program which would
conduct a conversation
between you and your
machine. Some highly
amusing conversation
pieces were sent in.
Typically the dialogue took
an abusive turn with the
computer heaping scorn on
human intelligence. Most of
these were, unfortunately,
too long to print. Although
the programs kept within
the 20-line limit their Data
statements were massively

Instead we plumped for a
mini-version of Animals by
Andrew Babbington, 31
Glen Iris Avenue,
Canterbury.

/

BEGIN

N

Starting out in home
computing? First Bytes
Is for you. Just write to

Your Computer with any hardware or software
problems, no matter how small or simple.

Robots

EVERYBODY KNOWS what a robot is. It
is a machine with arms and legs and a

tinny voice. If it is really good, it |

might make it into the android class.
That, anyway, is the picture most
people have from films and books.
The reality is slightly different,
though there are signs that it will
become just as exciting over the next
few years.

Surprisingly, the idea of a robot has
been around for more than 60 years.
The word was first used by the Czech
playwright Capek in his play
Rossum’s Umiversal Robots. Robot
comes from a Czech word meaning
“work”. The next landmark was in

| the 1940s, when the American writer

Isaac Asimov formulated his three

Laws of Robotics:

M A robot may not injure a human
being, or through inaction allow a
human being to come to harm.

B A robot must obey the orders
given to it by human beings,
except where such orders conflict
with the First Law.

B A robot must protect its own exist-
ence as long as such protection
does not conflict with the First and
Second Laws.

Robots became a reality in the
1950s. They usually consisted of
hydraulically controlled arms that per-
formed a fairly simple task again and
again, without vanation.

In many ways, these first robots
were simply glorified pieces of
machinery that you might find on any

(
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I'M MICKING Sou Foe
| BREAKING THE

T2 W |

FIRST L AN OF
ROBO7/CS

100 DIM A%(512)
110 LET AS(1)="fox"
120 LET N=i

130
140
150
160
170
180
190

PRINT
IF A$(2#N)<{>"" THEN 60TO0 250
PRINT " Is it a ";AS$(N)
INPUT X$

IF X$="yau"™
IF X$="yen" THEN B0TO 120
LET A$(2eN) =A% (N)

“Think of an animal..."”

Andrew Babbington's winning mini-version of Animals.

THEN PRINT " One up to me!'"

";A%(2

200 INPUT * Then what is it“j1A$(2&N+1)

210 INPUT * Give me a gquestion that would be true
or a®"

220 PRINT * ";A$(2#N+1);" but is false for a
“aN)V3*® ..."

230 INPUT AS$(N)

240 GOTO 120

230 PRINT " ";A$(N);

2860 INPUT X$

270 LET N=2sN + ABS(X$="yes")

280 IF N<25& THEN GOTO 140

290 PRINT " Too much, I quit'"”

oy

assembly line. The big breakthrough
came when the newly-developed
computers were hooked up to robots.
This gave them a certain life of their
own and brought them one step closer
to the all-singing, all-dancing
metalman,

A true robot has three basic pro-
pertics. Apart from the mechanical

(continued on page 47)
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All prices include VAT Add 75p p&p or call in
person at Buffer Trade enquines welcome
Visa Access Amerncan Express Diners Club

Please send me the following games ]
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The Complete

Machin
Code Tut

Trust New Generaton to stnp the mystery away
from Machine Code Now the Complete Machine
Code Tutor makes learning machine code simple so
there s never been a better tme to ducover the really

great benefits of machine code programming  see
what the press says

“ A colourful, clear. mteractive computes

teaching package - the best I've come across in any field

Jan Watterson Popular Computing Weekly ,’

This pair of tapes forms a worthy addition to the
range, giving a thorough exposition from the most elementary
level of machine code programming on the BBC Micro

“ Which Micro & Software Review ’,

The best machine code tutor and no serous
Spectrum programmer shouid learn machine code without it

Crash ’,
“ By far the best attempt comes from New Generatior

Software who has recently ssued its Complete Machine Code Tutor for
the BBC and the Spectrum

Popular Computing Weekiy , ,
“ New Generation have ot 4 very oice proouct |

wie Its
well thought out €asy (O use, Jesthetically pleasing, ana (s
far as | could tell) bug-free and crash-proof”
Overall then, an excellent Wdea, well executed

Computing Today ,’

Supplied with full notes. this package teaches machine code the way

it should be taught - at your own pace and actually from the
microcomputer. not from a book You learn programmeng the
professional way. plus 2 few tricks of the trade Available from all good
computer stores at £14.95

Y
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New Generation products are sold according to their terms of trade and conditions of sale

FREEPOST, Bath BA2 4TD. Tel: 0225 316924
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{continued from page 45)

side of things you need some sort of
sensory device to tell you what that
mechanism is doing, for example how
far it has moved its arm. Then you
need a computer to analyse that
information, decide what to do on the
basis of it, and instruct the mechanical
parts accordingly

I'he same basic principles apply to
home robots. To qualify for member-
ship of the robot club, they need some
kind of mechanical action controlled
by a computer that can react to the
outside world. Mechanical action
includes simply moving.

Perhaps the simplest examples are
some toys from Prism. These micro-
robots respond to sound or infra-red
light by hopping or wheeling along.
In this case the mechanical element 1s
slight, as well as being pretty uscless,
so the computer power is also small.
But they do fulfil all the requirements,

More sophisticated home robots
include models like Hero, Topo and
RB-5X. They are also rather more
expensive, costing up 1 £3,000 - so
robotics has & long way o go before
you can buy the equivalent of Sin-
clair’s L100 Spectrum micro

Fopo 18 actually more of a robot
penipheral than a true robot. It has no
independent compurational power on
board, but is controlled via infra-red
signals trom a standard Apple li

Speech
synthesis/
recognition

MOST HOME COMPUTERS will make a
noise at you if you try hard enough.
Some, like the BBC Micro, have a full
three channels of music to serenade
you with. Making your mucro talk 1s &
httle harder, but by no means
impossible

As with most things to do with com
puiers, the secret s to spoonfeed it
Words are broken down into their
basic components The mucro then
produces each of these, one after
another I'he tundamental clements of
spoken words are called phonemes -
hence the saying “don't phoneme us,
we'll phoneme you™'.

For example the word “speech™ has
five: one each for “s”, “p”, “ec”, “t”
and “ch™. It is relatively straight-
forward to program a micro (o accept
words broken up into these elements,
and then to produce something like
the right sound. The effect 1s the “I
am 3 Daiek” sort of voice. Speech
synthesis units are available for many
mucros including the Spectrum and
BBC.

To get a micro to produce spoken
output directly from the word itself is
much harder. At the moment only
relatively large systems can even begin
1o try to cope with the problems.

These are easy to describe and dif-
ficult to solve. Basically the spelling
system of the English language is a
mess. Just consider the group of
letters “ough” How is a computer to
cope with pronunciations as different

T ..

computer. Topo has a younger
brother called Fred who is even
dumber — aren’r they all? He can just
about manage to hold a pen and draw
with it, which 15 bardly in the R2-D2
class

Hero and RB-5X are very similar 1o
each other in design  I'hey both hav
an on-board processoi, @ robol arm,
and various sensors. Hero has 2 sound
sensor and & bight sensor. RB-5X also
has bumper devices around its base
detect colbisions. Both machines can
be proggammed to respond to feed-
back from the outside world.

For cxample, you could get the
robot 1o move around & room, mano
euvring ils way as it bumps into
objects. It could then store the layout
of the room and the objects, and so
avoid them in the tumure Or you
could program it to move towards the
brightest light in the vicinity. o1 even
to the ncarest human being, using s
infra-red sensors (o detect heat given

ofl. Eventually robots could be used |

m the home a8 unurng watcn dogs,
responding to  the shghiest
hight, or heat from human bodies
The big breakthrough in home
robots will come when they can
respond 1o spoken communds Alter
all, i's not much fun having a robot
do everything for you if you first have
o program it i machine code | he
tirsy few stcps have been taken in this

p—

‘_ --_-‘ \]
U
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as “though', “rough",
“thorough” and “through"
mention  “hiccough”,
“hiccup™?

The answer is that the computer has
to do it the way we do it, by the
context of the surrounding words
I'tus leads us into the realms of Aru-
ficial Intelligence, and an area where
rescarch is only just beginning to pro-
duce results, Clearly, though, the
benefits could be enormous. For
example it would be easy to adapt any
program to work with the blind,

“bough
-~ not 1o
pronounced

noise, |

I'm B0RRY | DN'T Pur7E
UNPER ST AND 724

o
€x
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direction. For example Hero has a
voice output facility which allows you
to create words and sentences

['he home robol has some way (o go
before it 18 an everyday sighy, but
some people think that the siuaton
now 15 rather hike that of nucros about
10 years ago. I'ne models thar are
around are crude and not very power
ful, but with great promse So far it
has been hobbvists who have bought
them, guiie conient (0 gei down to the
nuts, boltis ana chips level. Bui the
next generation of machines could be
as cheap and as useful as micros arc
today

If you want 1o get a taste of (his
workd, buwr can't quue afford the
41,600 tor Hero in ku torm, there 1s
an atternative. For s0Ime years now.
the mICromoust conpetinion has been

)

giving verbal messages or warnings. It
would be possible to scan a printed
document or book and have the micro
“read” it out, doing away with the
need for costly Braille books.

If a computer could give spoken
messages, it would obviously be con-
venient if it could also obey spoken
commands. The difficulties here are
even greater than with speech syn-

" thesis. First there are technical prob-

lems of picking out the speech from
the background noises. Slurnng 1s a
problem too. You may think you say

YOUR COMPUTER. NOVEMBER 1984

tlounshing w  this country and
abroad. A micromousc 15 & small
powered device with sensors and ar
on-board computes, that tries w find
us way o the cenire of a maze. It 1s, in

| fact, 2 fully fledged robot

l'o buld your own, you could do
worse than follow the example of Alan
Dibley, the UK’s leading mucro
mouser. He uses plywood. baiss ana
Cald 1or the Cnassis, Wira-red deteaons
and old Suiciair computers - lirerally
sawn-off 10 fit on the wheeled
‘J.\\l’lnhl}'

A micromouse compention i1s held
each year at the Earl’s Court Com:
puter Fair in June Alan usually wins
If you teel like challenging him, you
can obtan more details of the micro
mouse competinon by wrinng to John
Bilingsiey. Department of Elecirical
and Etecuoni Engmeening. Ports
mouth Polytechnic, Angiesea Road,
Portsmouth PO1 3D). Eniry 1s free

¥ “Alnca and Asia” but most people
actually say something nearer ““Africa

rand Asia” Funally, and worst, we
have the problems of ambigwity: did
you say “‘therce” or “their™? Again, the
only answer is 0 endow the micro
with a bit of intelhigence.

Rather than go the whole Al hog,
there is a half-way house. You can
train a computer 10 recognise a parti-
cular voice, saying a limited number
of particular phrases You do this by
repeating a phrase several umes, and
letting the micro take a kind of audio
average of the sound. This is stored
together with the appropnate com
mand it represents. When a spoken
phrasc matches this average closely
enough, the micro will respond by
carrying out that command.

Apart from the difficulties of dis-
tingwishing similar sounds, there is
also the shght problem that this
system only responds to the basic
words it knows. So “delete” and
“don’t delete” will have the same
effect on your precious files. Which is
why you really need w give yowr
mucro that bit of intelligence
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CAMEL PRODUCTS

EPROM PROGRAMMER

AT LASTI for the Spectrum user. Put your programs. utilities, Assemblers into
EPROMS for instant load from the unique ROM-SP

ROM-SP - for Spectrum
Ingenious unit for Spectrum, with 2X 28 pin sockets ard a Reset button allows
up to 16K of Basic or M/C program to RUN or LOAD instantly from
EPROMS. Cabled connector and full extender card. NOTE: Does not disab!
Sinclair ROM £20.95
PROMER-SP for Spectrum
A brand new Spectrum programmaer for 2764/128. Zero insertion foroe socket &
software on tape. £29.96

PROMER 81-8 for S m

The very popular PROMER-81 for the ZX581 has been adapted to the m
and the price kept low., NEW PRICE £2495

ROM-81

Provides two 24 pin sockets for up to 8K of EPROM memory in the 816K area.
Canuse 2516/32 or 2716/32 1495

PROMER-S1

A low cost reliable programmer for 2516/32, 271632 EPROMS. Require
4> PP3 batteries NEWPRICE £2495

DHOBI | UV ERASER

Compact. Mains powered. Safe. Fully cased. Up to 2 EPROMS £18.95

DHOBI 2 With automatic timer £229
CRAMIC-SP NEW for Spectrum
Ingenious software nged 16K non-volatile CMOS RAM to co-exist in the same

area as uumgl M. Easy storage and retrieval of BASIC, M/C or DATA

ona48K trum £59.95
PRINT-SP NEW for Spectrum
Cu:uonic; Interface with standard centronics Cable. Plus free 'mt.rodumaf of-

fer SPWRTIE text processor. 125
NIKE NEW for Spectrum/ZX81/ATMOS
Simple to use. rechargeablo nickel-cadmium back-up power supply unit ?w»

viding OVER 30 minutes extra life in the event of mains failure £1735

BLOPROM-SP
A uniquely
sophisticated
PROM
PROGRAMMER

Eprom programmer for the 2516,

2716/32/32A/64/64A/28/128A, S0 o0 o D

yves even the 64A/128A from {Row TYR 31128

Intel. Check, Read, Progam & et Aton = oae

Verify all or part of Eprom. 8 LINGTH — 400
So immensely user friendly you'll 2 PR, o

hardly need the manual. WO TASK BO YOU wiski 0 DO

Designed for the beginner but ¥, A0 o CEATNTS O (PROM T
includes a single key entry route
for the professional. Supplied as
firmware, the m/c driver routine N ey DA
alone is worth more than the Qo ouT

rice of BLOPROM-SP. No
ersonality Cards, or o wvt
other additions, just a Spectrum. Several inbuilt safety features. On-
Vpp generation. 28pin ZIF socket. Cabled connector and
extender plug. ABS case. £89.95

BLOPROM-81
As above but for ZX81. Programs 2516, 2716/32/32A/64 & 27128

Raw
) WOow Aw [PROM wiTH DaTa FROm

RIO MISTART

FAST COOES AVAILARLL
L4 rOn

£79.95

DREAM 8]

64K Rampack with link options to disable 0-8-16K. Plus a 28 pin EPROM sock
for 2716, 273272764 7128, £59.96

MEMICS1

4K CMOS RAM with lithium battery. Easy SAVEing, 10yr storage and instan
retrieval of programs. £2995

INTRODUCING MULTEPROM

The most economical, sophisticated gang copier in the world. Based on

BLOPROM
PRINTER/MONITOR ACCESSORIES
MSB Monitor Stand for BBC
17°X12""%3.76"
P&P £3.50 £19.95
PSS Standard printer stands for OKI.
Epson etc. 15" X12"X4.5"
P+P£3.50

PSC3 for Epson MX-100
ete. 21714 X3.75".
P&P £3.50 £2295

POT Printer Output Tray
for 11" fanfold paper
P&P £3.50 £16.95

lud

£199.96

£16.95

UK. VAT extra. No VAT on exports P+P UK Free
Overseas +10% TLX 81574 CML

Europe +5%
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* NOW AVAILABLE FOR THE AMSTRAD CPC 464!!

SPECTADRAW 3 - THE LATEST VERSION OF THE
ORIGINAL AND BEST POOLS PREDICTION
PROGRAM FOR THE 48K ZX SPECTRUM!!

AND NOW. .. AMSTRA-DRAW — THE FIRST
POOLS PREDICTION PROGRAM FOR THE
AMAZING NEW AMSTRAD CPC 464!!

@ Supplied with Database containing data on over 10,000 matches
since 1980!

@ You update the Database each week — but no tedious typing, as
team and division names already in program!

@ Errors easily corrected — the program even checks your entries!

® Comprehensive instruction manual and menu driven program -
easy 1o use, even for a newcomer to computing!

® Wil forecast the least likely draws for those who prefer to bet on
fixed odds!

@ Built in perm generator — complete your coupon direct from the
screen!

@ Fully microdnve compatible! (Spectadraw only).

@ Compatible with Currah Microspeech — the first pools program to
read you its predictions! (Spectadraw only)

Spectadraw 3 for the 48K Spectrum.........................£9.95 inclusive
Amstra-Draw for the Amstrad CPC464 ..................... £9.95 inclusive
(Cheques/PO.s payable to B. 5. McALLEY)

We dispatch every Monday with the database made up to include all

matches up to the date of dispatch
SPECTADRAW(DEptyC ). 1 Cowleaze, Chinnor, Oxford OX94TD.
(Tel: 0844-52426)

SINCLAIR, ATARI

COMMODORE
e | A |
Walkers
COMPUTER REPAIRS COMPUTER SERVICE
i3ythe (AMFERAIFS
SPECIALISTS o

‘\I‘.l[hA'n

Telex 337124 TWSLOG §

WALKERS will repair your MICRO quickly
and efficiently.

Services available to suit the Customers
requirements include “one-off’’ repairs and
Quotations.

Most Repairs will be in the range
£15 to £30
subject to machine

FOR INFORMATION
PHONE 021-643 5474

CALL IN AT
58 OXFORD STREET, BIRMINGHAM, B5 5NX

OR SEND S.A.E. FOR DETAILS




If you have
anything of
interest to tell us
about your
computer club
why not contact
us on

01-661 3144.

Leytonstone

The East London Amateur

Road, Congleton. Hardware
and software discounts are
available to members and a
wide range of projects are

Chinor

A new user group has been
set up in the Chinor and
Thame area of Oxfordshire.
Users of all ages and
machines are welcome, The
group organises lectures,
competitions and games
It also hopes to
start a library. It meets ,
every other Thursday at Mill
Lane School Hall, Chinor.
Further details from Bryan
McAliey on 0844 52426,

COM

— see page 60.

SOUTHEND-ON.SEA c¢an be a
depressing place out of season. The
still-lit illuminations glare
mournfully down on any remaining
tourists who might have got the
month wrong and still be found
wandering along the seafront.

Just a few yards along the seafront
from the pier stands the Esplanade
Hotel, looking suspiciously like a
large pub. It is also the home of
Southend Computer Club which can
be found by entering “Go North™
after you reach the bar.

Robin Knight is the chairman and
one of the founders. The club was
formed back in the low-res black-and-
white days of 1979 when Acorn
Atom's and TRS80's were the staple
diet. The club meets every Monday
night from 7.30 to 10.30 and has
now grown to 86 members

There was nearly as much noise
coming from the club as the
neighbouring amusement arcades.
Decathlon is popular at the moment

and several young Olympic hopefuls.

were furiously waggling joysticks;
definitely not a game to be
undertaken without rigorous training
and a thorough medical beforchand

Simon Rush was showing a clean
pair of heals or a deadly pair of lasers
to all comers in Acornsoft’s new Elite
game, He had attained the dizzy
heights of competent, and a pretty
gruesome array of accessories for his
ship with three days continuous play.
“Well, two-and-a-half really, my
Saturday job got in the way"’, His tip
for budding Elite players was very
much down to earth: ““Save the game
whenever you dock’; even the aces

Lee Paddon finds himself
depressed in an out-of-
season Southend-on-Sea
until he discovers the
secret of BBC’s Elite at
the local computer club.
Perhaps he could give
Simon Beesiey some tips

ChfS pitt de
a Galaxy am

sometimes need a quick spot of
reincarnation,

Robin Knight explained “a lot of
games playing goes on at the moment
but we hope some more serious work
can take place once we move to our
new venue at the Rocheway
Community Centre. They've got 13
BBCs hooked up to an Econet
system. We can also lock the games
players into a separate room while we
get on with the more serious stuff in
peace and quiet.”” One of the club’s
first jobs will be to write some
cducational software to exploit the
teaching potential of the Econet
system and possibly help other
centre take an

members of the
interest in MICros
Enough of future plans

At the

moment the club struggles along
with a collection of black and white
T.V.'s and a large toolbox. However,
this lack of equipment was made up
for by the members who seemed to
favour disc drives.

This apparent affluence might
have something to do with Steve
Sullivan, one of the club’s founders,
who runs a local shop called Estree
Software which offers generous
discounts 1o club members.

There was a notable lack of
copying going on. Robin Knight
explained “At the last meting we
decided to outlaw it. We simply
switch off the computer of anyone
scen doing it. This seems
punishment enough as it takes a fair
amount of patience and hard work to
copy a program.”

Away from the games players, Sug
was demonstrating his dexterity with
a screwdriver and a soldering iron as
a tape recorder underwent
emergency surgery. By the end of the
evening the patient was alive and
well again and demonstrating a
program analysing Stig's taste in
contemporary music in terms of a
line wandering around a telly screen
driven through his Spectrum’s ear
socket. “‘l started mending really old
tape recorders but my Mum decided
I should get up to date and so she
bought me a copy of Your Computer
— the first time.” Needless to say
Stig has never looked back.

For more information about the
club, contact Robin Knight on
Southend-on-Sea 335747.
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FOR DRAGON AND TANDY USERS

SATURDAY 17TH AND SUNDAY 18TH NOVEMBER
10 A.M. UNTIL 6 P.M.
THE ROYAL HORTICULTURAL HALLS

If you own a Dragon or Tandy colour If you want to miss the queues just clip the
computer this is your show. coupon below.

The first ever show organised in the Computer Marketplace (Exhibitions) Ltd. Part
United Kingdom for these machines. of the Rushworth Dales Group, 20 Orange

All the very latest hardware, software, Street, London WC2H 7ED.

interfaces and peripherals will be there.

Your chance to get up to date, try and buy

all thats new. HOW TO GET THERE

The Royal Horticultural Halls are just off
Victoria Street a few minutes walk from
Victoria or Parliament Square.

We’'ll also be organising events and
competitions with great prizes. The
manufacturers will be staffing advice

centres to help with all your queries. Buses 11, 24,29,70,76 and 88 runup
F Exhibitors will have special offers on i e
| their products so you can save money too! Mainline stations; Waterloo, Charing

Large gangways and comfortable rest Cross and Victoria.

| areas will make sure you can see Underground stations; St. James park
1 everything and sit in comfort when you (District and Circle lines), Victoria (District,
| want. Circle and Victoria lines).
This will be a show for the whole family, There is an NCP car park in Abingdon
plenty to see and plenty to do. Street, a few minutes away.

To: Computer Marketplace (Exhibitions) Ltd, 20 Orange Street, London WC2H 7ED.

Please rush me (gty) adult tickets ot £2 each and_____(qgty) tickets for under sixteen year olds at £1 each for the
6809 colour show. lenclose chequetothevalveof€

PN Lo tvmres x| o SR el e

Address iz :

Pasioncier T e S TSlsphoNe L ac Ryt
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Battle of
Midway

PSS
Wargame
CBM-64
£9.95

. .

A flawed attempt to
recreate the famous Battle
of Midway. All you have to
do is sink the four Jap
carriers and they all troop
off the map, victory to you!
Well, that's the idea. So
how come after sinking
four carriers you then get
hit by their aircraft and
lose the game? Some nice
touches of presentation,
easy to order units Eastern
Front fashion, but fatally
flawed as a simulation,

H.E.R.O.

Activision

Shoot-'em-up

Spectrum

£9.99

* = -
Assuming anyone ever
goes down a coal mine
again, you may be called
upon to rescue them if
they get trapped. Our hero
has to drop down mine
shafts, blowing up a wall
here, zapping a nasty
spider there, and so on till
he saves his man. Sounds
simple enough, and it is to
start off with. However,
each successive shaft is
harder. In some the walls
are deadly, in others you
can't-even see the walls!

Ancipital

Llamasoft

Arcade Adventure

CBM-64

£7.50

. .

A silly scenario. A crack
squad of Ancipitals have to
go around breaking down
walls whilst various other
things try to stop them,
There are 81 rooms in all.
Fast, with good graphics
and sound. Not terribly
original, but enlivened by
the usual Jeff Minter
humour. The way you
knock down walls changes
with every room, movement
and firing is a bit tricky.

SOFT

Interdictor
Pilot

Supersoft
Commodore 64
Simulator
£17.95%5

- - -

SIMULATOR AFFICIONADOES need no
longer feel earthbound. Interdictor
Pilot claims to give you all the thrills
and spills of zapping aliens plus have
all the usual features you'd expect
from a simulator.

Be warned, however. This is not
the sort of game you get to grips with
in an afternoon; the 50-page pilot’s
manual gives that away.

In order to keep down the body
count, you are thoughtfully provided
with a simulator with which to
practice zipping around the cosmos.
The simulator even allows you to
slow things down and frecze the
encmy while you walk up to him and
shoot him. This thoroughly
unsporting option didn’t seem to
work on the review copy.

Still, being unsporting and
underhand is something you learn all
about in this game. You have a
device called a transponder which
identifies you, and you to your
enemy. However, interdictors have
the ability to change their call sign,
So the idea is to slowly move up to
the unsuspecting cnemy, then give

Deus ex
Machina

Automata
Spectrum 48K
Unique
£15.00

* * * *
How DO YOU start to review this
game? With most, you say its similar
to A, or an enhancement of B; but
this game is just unlike anything
you've seen before, there is no
reference point

The plot goes along these lines.
Just before the last mouse on earth
died, it climbed into this machine,
and had, well, a slight accident, You
must, as some kind of life force
within the machine, guide this
accident through to becoming some
sort of life form. Weird, huh? All this
is done in synchronisation with a
sound track which features such
luminaries as John Pertwee, lan
Dury and historian and nuclear dis-
armament campaigner E.P
Thompson. John Pertwee is the main
narrator, and guides yvou through the
game with a sort of space-age version
of The Bard’s Seven Ages of Man

During each of these seven ages,
some ill will assail your little accident
as you guide it through life. How
well you cope with your task is
reflected in your rating which you

him a quick blast up the rear shield.
Works every time, unless that is he
does it to you!

Like any simulator worth its salt,
there are plenty of controls to play
with and instruments to watch. You

have 20 controls to play with and a |

dazzling array of instruments which
tell you everything from the L.D. of
the ncarest ship 1o the day you last

take on with you to the next section
of the game, Eventually it is hoped,
you will make it 10 the end in some

kind of shape, expressed as a

percentage.

The graphics in this game are quite
outstanding, considering the limit-
ations of the machine and really add
to the overall flavour of the game.

Automata have without doubt
produced something which is
totally original here which might
just give the software industry the
creative jolt it so badly needs. Non-
sexist, non-racist and non-violent: it
should have come with a
‘G.L.C.-approved’ label. No longer

changed your underwear,
Once you think you've mastered all
this in the simulator, you get on with
the real thing, life and death stuff.
Having zapped all the bad guys,
now you get the hard part. Between
you and getting some shuteye at the
local spacepost are the automatic
space station defences — and boy, are
these lads jumpy. Your course, speed
and transponder must all be correct
or it's curtains.

is it the mind-numbing business of
going about slaughtering anything in
our path, before it kills us, the
mentality induced by many games.
This game is trying to show how the
computer game can be a stimulus to
the imagination. I just hope they
don't start interviewing computer
programmers like pop stars: “Could
you explain the meaning of your
latest game 1o our viewers'' stuff

It certainly is a very enjoyable
game, however, it may not be the sort
of addictive game you play hour after
hour.

Few computerniks will be able to
resist playing God with their machine.
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You no doubt know our name for
disk drives. We've spent years
on research, development and
marketing a range of drives
second to none. A logical
extension for us was to
introduce diskettes. Only when
we found a 54" double density
diskette up to our stringent
quality control requirements,
and at a price that made sense
to the end user, were we ready
to put our name to it.

This is the result, a diskette
of top quality, complete with a
plastic protective case for the
ten-pack (we also sell them
individually!) together with
index stickers.

Cumana diskettes are available
now, as single or double sided
40 or 80 track, from your local
computer dealer. Don't trust it to
chance, go for the best name in
memory . . .

Cumana Ltd., Pines Trading Estate, Broad Street,
Guildford, Surrey, England, GU3 3BH.
Tel: Guildford (0483) 571666. Telex: 859380.
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Commando

Terminal Software
Amstrad CPC-464
Shoot 'em-up
£8.95

* K

If MAT is an example of the
evolution of a game, I'm alraid
| have to say that Terminal
Software’s Star Commando is
an exampie of relative
degeneration. The highlights
of this program for me was
entering a sector on which no
data was available and being
attacked by a bunch of giant
strawberries. This is yoghourt
making on the grand scale. As
a conventional shoot-'em-up,
it's fine.

The screen shows a head-
on view of attacking aliens,
together with power, score
and danger level displayed in
a square at the base of the
screen. The long-range scan
option is just a disguised way
of opting for different screens
and strategy does not come
into it. Frankly it's hard to see
how a galaxy run by giant
strawberries could be any
worse off than it is already.

R_oland in
Time
lndescomp
Amstrad CPC-464

Platform game
£8.95

* K

Roland In Time from sunny
Spanish software house
Indescomp is an Amstrad
original. Sadly it's not all that
original and the graphics are
not as interesting as the com-
pany's implementation of
Roland on the Ropes — or
Fred, as he is known on the
Spectrum.

A timewarp facility
catapults you into different
frames of a ladders-and-levels
game. The frames have titles
like “Roman Fort", “Njorl's
Dragonboat”, “'Seen my
Ballista?' and “West of Dome
9". You move around picking
up power pills and trying not
to bump into nasties.

American
Football

Argus Press Software
Spectrum 48K

Sport simulation

£9.99 ]

* * *

AMERICAN FOOTBALL simulations
have been around almost as long as
Lunar Landers and Hammurabis,
Essentially, this offering from Argus
Press is simply a refinement of this
hoary Bld classic with some nice
touches and pretty graphics thrown
in.

The instruction book contains the
basic rules for American football,
along with a phrase book to explain
the essential slang of the game to the
ignorant Limies. Then on to the
game proper with an explanation of
what to do. The game can be played
against the computer or by two
humans. The attacker selects a play
in secret and then the defender enters
his play. By comparing the two, and
introducing a random clement, the
computer works out the results of the
piay, whiist you watch your best
quarterback getting flattened on
screen.

The ractics seem to be to try and
run for the first few ‘downs’ to see if
you can make the ten yards required,
and only resort to a risky pass if
things look desperate. Of course, this
is exactly the tactic your opponent
will be expecting, so you have to
spice it up with the odd unexpected
pass now and then.

The screen display is very helpful,
showing the pitch itself, the score,

Countdown
to Meltdown

Creative Sparks

Spectrum 48K

Arcade Adventure

Adventure

£7.95

* * * *
SOMETHING DISTURBING has
happened at the local nuclear power
station, there's been a bit of an
explosion and most of the human
stafll have been killed. However,
there are still a bunch of aggressive
androids hanging about trying to
stop your bunch of androids from
closing down the plant before you all
get blasted to kingdom come.

Your job is made no casier by the
fact that someone has inadvertently
lost the plans so you don't know
where the core room is; also the
radiation level is rising all the time,
which is no fun, even for an android.

A description of the scenario
hardly does justice to the game.
There are two thousand rooms
spread over eight levels. You have
eight androids, only one of which
you can control at a time. Each of
these androids has different abilities:
strength, intelligence and so on.

These abilities govern the case
with which he can use the various
bits of equipment scattered all over
the place. Each android can only
carry cight pieces of equipment,

time left, yards required and ‘downs’
to go. There is also a help screen in
case you forget the two letter code for
the particular play you want, of
which there are 15. After the match,
you get a whole bunch of statistics,

i

which I'm told are analysed in cven
more excruciating detail than cricket
averages. This game may well go
down well Stateside, and it is
probably going to remain the best
version of this old classic, but for the
true English man, it may soon lose its

| appeal.

511387]
9008 32

The game avoids the rtedious
adventure game “‘suck it and see”
approach by telling you how to use
each piece of equipment; none of this
“try every verb I can think of]
something’s gotta work” stuff that
we normally have to resort to.

The graphics are excellent.
Although the huge number of rooms
I achieved by having a limited
number of room types, this is
enhanced by the “Star Trek” type
doors and lifts, Some of the doors are
broken and have 1o be fixed. This can
be awkward if you've got a dumb
android on your hands; the
unfriendly attentions of the reactor
guardians do not help either.

This is
which will hold its appeal even after
you've found the reactor. Getting all
the stuff you nced together is fun.

a well-designed game |

Sultan’s
Maze

Gem Software
Amstrad CPC-464
Maze game

£8.95

X X

GEM SOFTWARE'S Sultan’s Maze
gives you the same down the corridor
view that you get in Romik's 3D
Monster Maze, but has more of a
myth attached to it. Apparently the
Sultan of Baghdad was robbed on a
visit to England. His personal
champion pursued the robbers into
Hampton Court maze. You have to
retrieve all the jewels, steering
yourself around by the numeric
keypad.
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The crystal ball

Coming soon from Adventure
International is Spiderman,
written by Scott Adams as a
follow up to the successful
Incredible Hulk. Like Hulk, the
adventure will be text and
graphics and be available for a
wide range of home
computers.

Scott Adams also has two
others on the way — Sorcerer
of Claymore Castle and Return
to Pirate Island. The latteris a
sequéal to the earlier, and
immensely popular, Pirate
Adventuer.

Beyond The Infinite is the
title of Digital Fantasia's
latest. Expect it in your shops
soon.

The Final Mission is the
third part of Incentive
Software’s Ket trilogy for the
48K Spectrum. The earlier two
were Mounains of Ket and
Temple of Vran. While all
three are self-contained
adventures, solving all of them
could win you a video recorder
from Incentive in a
competition to celebrate the
release of the complete saga.

A helping hand

For BBC adventurers wrestling
with Acornsoft's superb
PHILOSOPHER'S QUEST:
Being grabbed by a sad
octopus?

KNI FO ELTTOB A Tl EVIG
Have you ceased to exist?
“KNIHT" TON YHW OS MA |
EROFEREHT KNIHT |

For stymied players of
Adventure International’'s THE
COUNT:

Stake keeps getting stolen
when you fall asleep in the
brass bed?

TESOLC YTSUD EHT NI TI
KCOL

Coffin locked from the inside?
TES SAH NUS EHT RETFA TI
GNINEPO YRT

HUGO NORTH

Our man with the
brass lamp and
the key to a
thousand
mysteries sheds
light on new
adventure
programs. Lost?
Never fear, Hugo
North is here.

The Count

BBC B

£7.95

Adventure International
ALTHOUGH THIS extremely popular
adventure has been around for some
time, it has only recently been
converted for the BBC B micro-

can share in the pleasures and mind-
stregching of one of the classics in
the adventure genre.

Written by Scott Adams, who is
something of a legend among
adventure buffs, The Count sets you
down in Dracula’s castle, your
mission being to seek out the Count
and destroy him. You start the
adventure in a brass bed where you
have just awoken, in the afternoon,
from a deep sleep. There's no point
in trying to escape from the castle
before you've completed the job -

the local peasants will lynch you if

you attempt to sneak out!

The adventure accepts the tradi-
tional verb/noun command input and
the location descriptions are fairly
short. But what sets the Scott Adams'
adventures high above others are the
tantalising puzzles and dry wit of the
author. Among many bizarre objects
and incidents you'll come across in
The Count are a laughing bat, a
bottle of blood which is delivered to
the castle front door, and an
unreliable flag pole.

You only have a certain time limit
to accomplish the deed; watch out
when the sun sets! You'll find a
couple of useful hints on this testing
adventure over in the Helping Hand
column

Robyn Hode

| 48K Spectrum
| £9.95

Runesoft

NOTE THE Olde Englishe spelling —
the adventure is set in the 13th
century, all the place names and
spelling are based on original ballads
of Robyn and his Merric Men. In

COmInQ 0 a
pungeons

fact, in order 10 make this adventure
as authentic as possible, a great deal
of rescarch has been conducted,
including reference to such historical
documents as the Domesday Book
and carly maps.

The adventure is massive,

providing over 400 locations for you
to heigh-nonney-no around. Because
it is so large, the adventure comes in
two parts on the single cassette, cach
part using all 48K of the Spectrum’s
memory. To get to play part two,
you'll need to finish part one first —
this will give you a two-part code as
your password to the second half,

The vocabulary is similarly
impressive — over 120 words in all
— yet response is immediate. The
entire program being in machine
code, generated with the aid of The
Quull

The plotte: Maid Marion has been
captured by the Sheryfle and held in

—

:
T mL)c“:“““ [

Notyingham Castle on a charge of
treason. Although it may well be a

| trap, Robyn decides to rescue her

without the aid of his men. Can you,
as the outlaw of Scherwoode Forest,
outwit the Sheryfle and so save fair
Marion?

If you fall, mortally wounded,
Lyttle Johnne carries you to Kirklees
Priory where, on your deathbed and
bow in hand, you fire off a perfect
final arrow through the open window
before expiring. Beat that for a poetic
demise! Odds Bodkins and by my
troth, this is indeed a smashing
adventure, highly original and
beaurifully put together.

Mysterious
Fairground

48K Spectrum

£6.95

Buffer Micros

A QUILL-GENERATED adventure, this
one has an intriguing setting. As you
can gather from the title, the
adventure rakes place inside a strange
fun fair where your objective is to
recover five hidden items of treasure,

You start inside the fairground, a
locked gate dashing any thought of a
quick exit. A cursory trip around the
nearest locations reveals a garden — |
wonder if those bean plants can be
watered? — a hall of mirrors, a rifle
range and a ghost train.

The ghost train gives you your first
major problem. Inside this ride, you
experience a sense of the unnatural
so shouldn't be surprised to find
something unpleasant lurking there.
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MEMOTECH MTX500 MAJOR FEATURES

STANDARD I/O PORTS

Variable rate cassefte port (up to 2400 baud)
Two joystick ports using Atari configuration
Centronics-type parallel printer port

ROM cartridge port

Uncommitted parallel input/output port
Internal ROM board port

Hi-Fi output port

4-channel sound through TV speaker

PAL composite video colour Monitor port

THE R5232 COMMUNICATIONS BOARD

(required for disc expansions)

® Two independent RS232 poris

® 60-way Disc Drive Bus supporting up to four 5.25 and/or 8 inch
floppy disc drives, plus instant access Memotech Silicon Discs,
and Hard Discs with capacities up to 32 Megabytes

USER RAM

® Optionally expandable to 512K in increments of 64, 128, or
256K

24K OF ROM which includes:

® MITXBASIC

® Noddy, a simple, text-handling language

@ A powerful Assembler/Dissassembler — sections of machine
code can be created and run by calling the Assembler from
within BASIC

@ The sophisticated Front Panel, which displays the contents of all
registers (including the F flag register) and pointers during
program execulion

@ All four longuages can be used interactively with each other,
and with the user

- £

MEMOTE

ROM EXPANSIONS ;
® MITX NewWord a 32K word processing package
@ Hisoft PASCAL, written specially for the MTX Series

THE KEYBOARD

@ Full size, 79-key, full-stroke professional quality keyboard
incorporating:

@ Main Block with typewriter-style layout

® Aseparate 12-key numeric/editor keypad

@ CEight programmable function keys (16 with shift)

HI-RES GRAPHICS MODE

@ 256 x 192 pixel resolution plus

@ 32 x 24 Textin 16 foreground and background colours

@® All 16 colours (i.e. 15 colours plus transparent) are available on
the screen together

@ 32 user-definable easily controllable sprites

® 128 separate GENPAT statements providing a huge range of
user-defined characters

TEXTMODE

@ Textresolution is 40 x 24 characters plus

® 128 user-defined characters

® Eight user-definable virtual screens or “windows” (available in
all modes)

For further information, please contact:

VIEMOTECH

MEMOTECH LIMITED STATION LANEINDUSTRIAL ESTATE
WITNEY OXON OX86BX
TELEPHONE: (0993) 2977 TELEX:83372 MEMTEC G

AL ACALATATA
B IAAIAI g8
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THE NEWS THAT Commodore is to cease
manufacturing the Vic-20 must have brought
a nostalgic tear to the eye of many a home
computer owner. It is rather like the roll-out
of the last DC-3 aircraft, or the final German-
built Volkswagen Beetle. It seems incredible
that Commodore has already manufactured a
million computers in their recently-opened
Corby facility — but the company will be
rolling machines off the production line at the
rate of one every 2.5 seconds when up to
strength. Sadly, the Vic will not be part of this
great future — tomorrow belongs to the C-16.

This has not deterred the company’s softs
ware arm from releasing more new software
for what must be one of the world's most
ubiguitous compurers.

Bomber Mission, for the Vic-20 plus 16K
expansion is a compact flight simulator,
supposedly putting you in the pilot seat of a
World War Two fighter-bomber. First, select
your target — it could be anything from an
armoured column to a submarine pen or a
power station — then pick your weapon
system: tall boys, fragmentation bombs,
blockbusters.

The computer then puts up the cockpit
display. It’s a fly-by-instrument job, even with
the extra 16K the Vic is not up to giving you
much of a view out of the window, until
enemy fighters turn up.

These judder about the screen in best
Vic-20 rough-scrolling graphic fashion giving
you an opportunity to use up your
ammunition.

Over the target the bombs are automatically
armed. You press  -the fire button and a
message appears telling you the result.

You then have to turn to bearing 0 to fly
home, and be sure to lower wheels and flaps
above 1,000 feet and get speed in the area of
120-150 knots. I was destroyed quite a few
times by pre-emptive strikes on the runway —
the trickiest thing in this simulation is getting
your plane off the ground before you're blown
up. Each mission has a time limit and you
must land before it ends. As a last gasp for the
Vic-20, this program is quite an achievement
— but it will bring a wry smile to the faces of
Spectrum fighter jocks.

At the other end of the scale from quality
software produced on behalf of the manu-
facturing company to ensure old hardware
stocks keep moving we find the licensing
trend. This is where a software house decides
to let someone else have the bother of selling a
line which has been around for a while.

This is good news for Vic-20 owners in the
case of Omega Software — “the last word in
software” — because they're doing a Master-
tronics and selling everything for 1.99. Omega
was the last word in Vic-20 software for

Anirog, it would appear, since all the Omega

VIC GA

i
J

Paul Bond
wallows in
nostalgia as
the last Vic
is rolled out
of the

hangar

games looked at for this review hail orginally
from that house,

Omega’s Gunslinger is, in fact, Anirog’s
High Noon — a four-cactus scenario where
you steer your cowboy around the screen,
using a joystick and 16K expansion. You are
better off playing the game with another
human since the micro takes a sadistic delight
in shooting you dead immediately the game
starts, just so it can play the funeral march.
The theme music is Mungo Jerry’s “In the
Summertime’’, which should appeal 1o
devotees of '60s novelty hits.

Battle Ground is like Space Invaders tipped

Game Company Price
Bomber Commodore £4.99
Mission
Gunslinger Omega £1.99
Battle Omega £1.99
Ground
Space Pirate Omega £1.99
Bricks Palace £5.99
Squish Palace £5.99
Dodo Lair Software

Projects £5.95 |
Perils of Software i
Willy Projects £5.95

on its side. Imperial walkers move toward the
right-hand side of the screen which you
defend by moving behind your bases and
shooting or zipping out and laying barriers in
their path to delay them.

Space Pirate, which needs 16K expansion,
is set in a space shooting gallery presented in
perspective. The targets emerge from a box in
the upper centre of the screen and weave
about frustrating your attempts to put the
cross-hairs squarc-on and blast them to
smithereens. The explosions are very good, I
must say. The second level includes in-

destructible ships which collect the target

e A

ES

ships, reducing your score. A neat little
shoot-"em-up, good value at this bargain price.

Palace Software presents us with two
“exciting and frustrating’’ arcade-style games
for unexpanded Vic-20s, excitingly and
frustratingly rtitled Bricks and Squish.

Squish is a shove-things-around-and-squash-
icky-things game, The graphics are pure
Vic-20 primirtive, which is all you can expect
given unadorned onboard memory. Little
purple scorpion-like creatures menace the
protagonist who runs about waving his arms
and making the sort of footstep noises you
hear between tracks on avant-garde rock
albums. Twenty levels and watch out for the
bug bullets.

Bricks I found more frustrating than
exciting. You are at the bottom of the screen.
Bricks rain down. You dodge them. The idea
is to climb up using the fire button until you
reach the top of the screen. You can jump up
only one brick at a time, but jump down any
number of bricks.

Perils of Willy, also from Software Projects,
but with 16K more of elbow room is more
impressive graphically. The cassette inlay
tells us you are a little the worse for alcohol
and you must stagger home, catching the
notes of music that hang in the air. The
loading screen puts up the tell-tale “Miner”.
It is in fact a ladders-and-levels game, with
lots of jumping on to platforms, sliding along
conveyor belts, and being eaten by dogs. The
game is a dire warning to people who insist on
seeking out the Pub of the Year in Richmond,
rather than just going to their local.

Punchy from Mr Micro runs on a Vic-20
with 16K. You must guide Bobby the police-
man through various obstacles to rescue Judy
from where Punch has imprisoned her.

This includes jumping over spiders on the
flat, catching a magic carpet across the sea,
and hopping along a castellated rampart.
Have you ever castellated a rampart, missus?
Enough of this alternative humour. I was a
little spoilt by having seen this on the
CPC-464, flicker-free graphics, smooth-
scrolling etc., and frankly I had a hard time
figuring out what some of the things were
supposed to be on a Vic. Punch could have
been the Honourable John Selwyn Gummer
for all 1 knew.

A brave try, but you know what they say
about the limitations of the machine. Well,
here I am, saying it again,
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IT'S EARLY DAYS yet, but it’s clear that not
only do you get a monitor for your money
when you buy an Amstrad CPC-464. You also
get a rapidly-expanding software base.

“Software houses tend to take promises of
hardware availability with a pinch of salt,”
said Amsoft boss William Pole when I asked
him how the CPC-464 managed to attract all
this interest. “We’ve had Amstrad machines
out at software houses since last December.”

A lot of the Amstrad software consists of old
Spectrum favourites re-implemented for the
464. That doesn’t worry Amsoft — “We just
wanted plenty of software to be around when"
the machine came out.”

Re-implementation of Spectrum software
makes sense — both machines share the Z-80
CPU; software houses’ fancies may also have
been tickled by similarities in specification
which the Amstrad shares with MSX.
Another factor which Amstrad has in common
with MSX is that both will appeal to that lost
generation that wouldn’t have been seen dead
fooling around with rubber-mat keyboards,
tape recorder level controls, dodgy cables and
awkward power-packs.

Yes, it’s true. The built-in cassette recorder
loads first time, every time — at least it did
while I was looking at software for this review.
One of the best games to find its way onto the
464 from its Spectrum spawning ground is
Derek Brewster’s Codename MAT —
acronym for Mission Alien Termination as
many devoted vidkids will know.

Tracing its heritage from the old grandaddy
of computer games, Star Trek, via Atari Star
Raiders, the game finds you in command of
the USS Centurion. You can call up a long
range scan, a solar chart and a sector scan
showing a 10 by 7 grid. This galactic A-Z
shows you where our boys are and what planet
or satellite the evil Myons are encroaching on.

The game has two main options: you can
play as pilot with deployment of Earth
defence fleets under computer control: or you
can play as commander — you control deploy-
ment of fleets. Moving from one part of the
sector grid to another is achieved by placing
the cursor over the destination point, and
pressing W to engage warp drive. Tricky,
this. You have to keep the cursor central on
the screen or else you will end up in some
galactic cul-de-sac with everybody on the
bridge arguing like it’s the family outing to
Bracklesham Bay.

Myon fighters are casy meat for the average
space cadet, but cruisers are really nippy and
the motherships are mean mothers. At the
higher level they attack you immediately
until you zap their shields — then they retreat,
recharge and return to the artack. And that is
the secret of this game’s appeal: the aliens are
no pushover.

Paul Bond
meets
some old
friends in
new , £
surroundings v

Strategy definitely comes into Master
Chess, implemented for Amsoft by Mikro-
Gen. While I doubt that this game could play
those Russian boys out of town like Bobby
Fischer does in the Prefab Sprout song, it is
nevertheless an excellent tutor.

The screen displays the chessboard and
pieces together with the current level of play
on the right-hand side and a history of the 13
most recent pairs of moves for reference on

Game Company  Price
Codename MAT Micromega £8.95
Master Chess Mikro-Gen £8.95
Monster Maze Romik £8.95
Atom Smasher Romik £8.95
Alien Break-In Romik £8.95
Galactic Plague Indescomp £8.95
Electro Freddie Sosoft £8.95
Gems of Stradus Kuma £7.95
(AH excep! Kuma programs avallable from Amsoft)

the left-hand side. This scrolls upward as you
play. There are 10 levels of play, numbered
0-9.

An opening book of 6,000 moves is includes
in the program; apparently the program can
look ahead as far as 27 moves on certain
opening gambits. Looking ahead is a good
thing to do in a maze filled with monsters —
like in Romik’s 3D Monster Maze, The game
which won such rapturous acclaim when
introduced on the good old ZX-81 is
beginning to look a little tired now on the
Amstrad, as are most of the Romik retreads
like Atom Smasher and Alien Break-In.

Nevertheless, the latter is probably one of the
best straight shoot-’em-ups around; I have

AMSTRAD
GAMES

even heard afficionados speak of the BBC
implementation in the same breath as Zalaga
— praise indeed.

Paco Suarez, one half of Indescomp’s in-
defatigable Paco and Paco who produced the
graphically excellent Bugaboo for the
Spectrum, has however created a stunning
Space Invaders variant for the CPC-464. In
Galactic Plague, everything happens so
quickly that one is tempted to start doing Neil
impressions — ““What’s happening, man?”

Brightly coloured space fighters zoom
across the screen dropping bombs in a
diagonal criss-cross wave pattern. The game
seems almost unplayable, but as various
strategies are developed by the player it looks
possible to survive long enough to score at
least 300. Wow-ee.

Your Computer has already reviewed
Sosoft’s Electro Freddie (Software Shortlist,
October) and Kuma’s Gems of Stradus (Soft-
ware Shortlist, September). Protek’s Hunter
Killer submarine game written by Rod
Hopkins in fact made its debut in Spectrum
format in the August 1983 edition of Your
Computer. Some 50 titles are scheduled for
release in the next three of four months, 20 of
which will appear on the Amsoft label. Level
9 are implementing most of their adventure
titles for the 464 and Ultimate Play The
Game were one of the first companies to get
an Amstrad. The next wave of releases will
include some very brainy stuff, like a sound
designer and also a screen designer. The latter
is from DJL, famous for Ms Pac-Man, and is
described as “the Rolls-Royce of screen
designers.” Tasword and languages like
Abersoft Forth will also arrive in time,
making the Amstrad a very respectable
machine indeed.

The clincher is the release of the Hitachi
three-inch add-on disc drive. For less than
£200 your get access to 180K of memory on
each side of a disc. This and the capacity to
run CP/M 2.2 will appeal to the *‘serious
user’’, whoever he is. For the games player —
well, average cassette loading time is about
eight minutes. Discs promise eight seconds. Jjj
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BBC SOFTWARE!

HEEEE
s METHE MUSIC SYSTEM

SOME PEOPLE ARGUE that BBC games over the
last year have not generally improved on the
standard set by Acornsoft’s first releases —
Snapper and Planetoids. It has also been
suggested that the supply of new software is
about to dry up. But in fact, far from being on
the wane, BBC software is definitely thriving.
In particular the space epic, Elite, marks
Acornsoft’s return to form. This is a block-
buster of a program which combines elements
of Star Trek games, flight simulators, and
trader games. It also has points in common
with Atari’s Star Raiders — the game deemed
by Jeff Minter and the editor of Pracrical
Computing to be the greatest ever written.
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The aim in Elite is to roam the galaxy as
commander of a spaceship and by a mixture of
trading and combat improve your status from
“harmless” to “elite”. In the trading stage you
need first to choose a suitable planet.

Long and short range charts show the
options while entering Status mode gives such
detailed information as the nature of a planet’s

inhabitants, its form of government, and

technological level,
Getting 1o a new planet, however, plunges
the player into arcade action. On the way you

Simon
Beesley
waxes
lyrical.

battle with other craft. When you
reach your planet after a hyper-space jump, you
must first locate and then dock with a rotating
Coriolis space station — a difficult feat of
manoeuvering.

In the action sequences the screen manages 1o
combine a view of space in Mode 4 high
resolution with a console display below in
Mode 5 colour. Planets, space stations, and
other ships are shown in motion in 3D
complete with hidden line removal.

This description barely conveys the scope
and complexity of the game. Acornsoft is
organising a monthly competition around it.
Players who want to join the Order of Elite will
have to study the 6l-page training manual
thoroughly and then notch up hours of flight
experience.,

Good though Elite is it has to yield first place
to Island Logic’s The Music System — not a
game but easily the most impressive piece of
software in this month’s batch. Island Logic is
a new software house formed by the record
company Island Records.

For almost a year a team of 12 has been work-
ing on the program. The end result is a package
which makes other music programs on this, or
indeed any other home micro, look crude by
comparison.

The Music System consists of five programs,
or modules, managed by a control program.
Perhaps the most striking of these is the Editor
module. Displaying some superb graphics it
allows you to write notes on staves using the
full range of musical notation.

Island Logic rightly describes it as the
musician’s equivalent of a word processor. Up
to 860 notes can be entered in any one of four
voices, Each note can be assigned volume and
one of 15 envelopes. You can also set the
tempo, transpose the key, and mark the bars
automatically. Changing a note is simply a
matter of pressing a cursor Key to shove it up or
down the stave.

When you have composed your piece you
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can play it back and watch the notes scroll
across the screen. Alternatively you could use
the Linker module to combine it with another
composition or load in a backing track.

There is a Library disc which contains a
large number of predefined envelopes, rhythm
tracks, and sample compositions. For a vivid
demonstration of the Editor’s power load in
Bumble Boogie, a jazzed up version of the
Flight of the Bumble Bee. Up the tempo and
you can enjoy the spectacle of notes bouncing
up and down the stave at a rate of 200 beats per
minute.

To create new sounds there is a Synthesiseh
module which displays graphs of the volume
and tone envelopes. In the Keyboard module
you have a superior version of Quicksilva’s
Muproc: it lets you lay down four tracks using
the Qwerty keys which it displays as a piano
keyboard.

Both these features are common enough,
although not usually so well implemented.
Quite a new feature is the Printer module. With
this you can create a four-part musical
manuscript by dumping it to the printer in
either high or low resolution.

Apart from its range of facilities what lifts
TMS out of the ordinary is the ease with which
it can be used. The entire system is driven by
menus together with Macintosh-like icons. And
1t even includes message windows which paste
over the display.

Perhaps the best tribute one can pay to TMS
is that it is probably the first program that
would not draw scorn from practising
musicians — providing, of course, that they

were not put off by the rather tinny quality of

the BBC'’s sound.

Back on the games front, there is Acornsoft’s
Tetrapods, a much simpler game than Elite but
in its own way just as addictive. You control an
Asteroids-style triangular ship. Scattered
around are numerous pods, which resemble
peppermint lozenges, and a couple of Killer
Bees. In later screens the bees are assisted by
the more vicious Red Devils and Poison Orbs.

It is possible to shoot some of these creatures
but more satisfying is to enlist the aid of lizards.
These are what hatch out when you hit a pod.
Like heat-secking missiles they are relentless in
pursuit of the nearest life-form.

To complicate matters
constant motion with bullets bouncing off the
sides, pods behaving like billiard balls, and
wriggling lizards tracking their prey. It is like
looking at a cell colony under a microscope.

By contrast Acornsoft’s other two releases are
disappointing. Drogna is a two player board
game which first appeared on the TV series
Adventure Game. Although a fun game which
calls for a high level of skill, it is only margin-
ally enhanced by being translated to the
computer screen. What is needed is a one
player option against the computer,

Volcano requires you to pilot a helicopter

across Mount Crona, avoiding an eruption of

blue rocks. On the other side are some humans
who need to be carried back to safety. The
graphics here are lacklustre and, while the
game is challenging, it lacks variety. Acornsoft
would have done better to have attempted a
version of the definitive helicopter game, Chop-
lifter.

If there is already a great game on another

machine, converting it to the BBC often

the scene 1s one of

succeeds better than striving for originality.
Ararisoft has made a good job of translating its
classic game, Pole Position.

Most of the original features are here. You
are competing in the Atari Grand Prix against a
dozen or so other racing cars. Crash into them
and you burst into flames. Take to the verge if
you like but it slows you down and you risk
hitting a hoarding.

These and other effects such as gear changes
and the mountain backdrop, which scrolls
when you corner, are convincingly rendered.
The all-important engine sounds are not quite
as satisfying as they are on the original. The

BBC can’t reproduce the deep throaty roar of

the Atari cars. And the scrolling is not as
smooth. Nonetheless this is the best race-track
game available for the BBC.

Converting a platform game to the BBC is

not quite so easy. An essential feature of the |

genre i1s that there should be numerous
different screens. But on the BBC there is not

enough memory to store a great variety of

screen layouts.

Durell’s Manic Miner-type game, Mineshaft, |

gets round the problem by stripping away such
extraneous details as zany flying objects, and
concentrating on sheer tortuousness. The cast
of hostile objects is small and many of the
screens use the same conveyor belts
crumbling floors. But to make a successful
jump your timing has to be of split-second

The Music
System Island Logic £24.95 (disc)

Elite Acornsoft £14,95

£17.95 (disc)
Drogna Acornsoft £9.95

£11.95 (disc)
Tetrapods Acornsoft £9.95

£11.95 (disc)
Volcano Acornsoft £9.95

£11.95 (disc)
Mineshaft Durrell £5.95
System 15000 AVS £12.95
Pole Position Atarisoft £9.99 l

or

accuracy, while finding the correct route is
even more critical than usual.

To prove the point, one of the 20 screens —
entitled The Resting Place — does without any
moving obstacles. You have simply got to
travel from A to B — a bit like trying to find a
foothold on the North Face of the Eiger. Itis a
relief to discover you can move on to the next
level by pressing Escape.

Needless to say this level of difficulty is just

what the platform enthusiast looks for.
Together with a restful soundtrack — a
rendition of Greensleeves — and smooth

amimation it makes Mineshift superior to such
rival games as Blagger and Ghouls.

Would-be hackers can serve their apprentice-
ship on System 15000. A hacker, of course, is
someone like the teenage hero of the film, War
Games, who uses a modem and the telephone
system to break into computer databases.

System 15000 is the name of the simulated
communications system which this game puts
at your disposal. Apparently your friend
Richard’s company Comdata has been ripped
off to the tune of $1,500,000. He wants you to
save the company by breaking into a chain of
computer databases.

Throughout, the game provides a convincing
simulation of the hacker's task. On screen it
gives a typical viewdata display. It maintains
the realism by producing a telephone sound.

At the start you are supplied with the tele-
phone number and code of a single database.
By viewing this you gain leads which allow you
access to others. Each may contain information
about names and or vital
financial and company data.

In all there are 16 databases to crack and as
many red herrings along the way. Expert
hackers might possibly solve the problem in
one day-long sitting but it is more likely to take
weeks or months. In this respect the program is
like an adventure game. But otherwise System
15000 1s that rare phenomenon — a genuinely

associated codes

novel game.
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MSX MUST HAVE seemed like a good idea at
the time. Good for the user, who could be sure
of buying a stable machine, with what was
likely to prove a huge range of games and
other software. Good for the manufacturer,
who could avoid going out on any draughty
and lonely limbs, and save gn costs by sticking
to components that were in plentiful and
cheap supply. A
But there is one tiny problem. For the
whole idea of MSX to work, you have to
impose fairly strict rules of what an MSX
computer must and must not have. This
means that all MSX machines are much of a
muchness. They all run the same Basic from
Microsoft, have a Z-80A processor, and use
similar sound and graphics chips. So when it
comes to buying a particular model, you have
to choose between very similar machines.
The four micros reviewed here — three
“‘official”” Japanese MSXers, and one

interloper from Korea — show the different
ways manufacturers have tried to make their
machine stand out from the crowd. The most
obvious way is the packaging. Although every
machine has the same keyboard, including
special keys like Graph, Select and Code, and
a cartridge slot, joystick ports and various

MSX REVIEW

video outputs, where you put them on your
plastic box is up to you. And you certainly
have plenty of room. MSX machines seem so
far to have pretty greedy footprints.

One of the tell-tale signs of an MSXer is its
cluster of cursor keys, set to the right of the
keyboard. Sony’s Hit Bit Uses four
trapeziums — or is that trapezia? — arranged
in a square. These are nice and large but very
shallow, so you feel curiously unsatisfied
when you hit them.

The Mitsubishi ML-F80 uses a similar
plan, but squashes the left and right cursor.
They do, however, have deeper travels. For
my money, the Canon V-20 wins the day in
this department. Rather daringly, it uses bold
large rectangles, two large ones for up and
down, and two smaller for left and right.
Again, they are rather shallow, but their shape
somehow compensates for this.

In fact Canon has played it big and bold
throughout its machine. The five function
keys doubling up to 10 with the Shift key that
the MSX scheme of things demands, extend
right the way across the top of the keyboard.
In programming this is really useful. For

¥

W

! when used with the Shift key, Graph key,

VN COLLE

=t d , ~ Blacks and greys are the
R M olours for this autumn. But
- cano catwalk, Glyn Moody, tell

example in MSX Basic, F4 is programmed as
List and F5 Run. With such big targets it is
easy to flick a nonchalant finger in their
general direction and obtain the desired
result.

The other machines all tuck the function
keys away to the left-hand side of the
keyboard, and use skinny little strips for keys.
In-depth discussions of the width of function
keys may seem completely over the top, but
differences between MSX machines do really
come down to this level. Most people pay far
too little attention to the keyboard. After all,
this is where you actually get that hands-on
experience. Normally you don’t have any
choice. If you want the Spectrum you just
have to put up with those funny rubber keys.
But with the MSX range, the feel and layout
of the keyboard could well be the deciding
factor between machines.

MSX keyboards have much more than just \
the standard QWERTY keys. Most keys can ‘
generate three or four different characters

Graph and Shift key, Code key and Code and
Shift key. There is a special foreign accents
key just for sticking on umlauts and
circumflexes.

Other unusual keys on all machines include

on, Mitsubishi or
les and the

_,f‘-,_
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such things as square and curly brackets,
pound signs and Spanish tilde signs. One
effect of this generosity is that Return and
Back Space keys are slightly too far away if
you are trying to touch-type with your hands
stationary on the keyboard.

The Canon scores again in choosing to put
the accents key mentioned above to the right
of the right-hand Shift key. It is therefore
much harder to press Return be mistake —
only too casy on the other machines.

All of the MSX machines have TV, video
and audio outputs, cassette port, MSX printer
port, two joystick ports and a second cartridge
slot which can function as an expansion bus.
Ports and on/off switches are all over the place
on different machines, but there are no
startling innovations.

The cartridge sockets are generally in the
top right-hand corner of the machine —
except for that individualist Canon, who puts
it in the top left-hand corner. This may well
be more convenient for right-handed games
players who wish to flip in mid-stream from
one zapping cartridge to another without ever
loosening their fevered grip on the joystick.

Moving on to the software, one way of
adding something to a machine’s appeal is to
stick in a few ROMs’ worth of software. This
will leave the basic structure of the machine
intact, and preserve the MSX format. Sony
has followed this path with its Personal Data
Bank.

On powering up the Hit Bit, you are given a
short menu of choices. One of these takes you
straight to Basic. The others let you use an
address book and memo pad program which
are held in ROM. These are not very
sophisticated, but you can store about 50

(continued on page 65)
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GET SET FOR

ACTION

Protek Joysticks and Joystick Interfaces
give you arcade-quality on the ZX
SPECTRUM, BBCMODEL B’, ORIC ATMOS
& ELECTRON COMPUTERS. The perfect
Christmas gift for the computer buff.

GIFT SETS INCLUDE: —
BBC MODEL ‘B’ GIFT SET
INCLUDES

® Quickshot | Joystick
® Protek BBC Interface

£19.95

NI £19.95

A new Joystick Interface that's
compatible with all Joystick

_ controllable software. There's no
programming or software patch
2 tapes required. Just flick the switch
1C select the system you require

ELECTRON
PROGRAMMABLE
JOYSTICK
INTERFACE
(Available November)

Now you can use any ATARI-TYPE'
Joystick including Joystick Il to
control your arcade software. You can
select up to nine keyboard functions
and programme these into your inter-
face. No software tapes or patch
programme required

® Quickshot | Joystick 524'95

® Protek Switchable Joystick Interface and a Free Games Cassette

A oric ATMOS 48K PROGRAMMABLE

£29.95

Now you can use any ATARI-TYPE

Joystick mcludmg Quickshot I
Joystick to control your arcade soft-
ware. You can select up to nine
keyboard functions and programme
these into your Interface. No
software tapes or patch
programmes recquired

BBC MODEL ‘B’
JOYSTICK
INTERFACE

£11.95

Just plug this Interface into
yous ANALOGUE-IN' port
and you can now use any
standard ATARI-TYPE' Joy-
stick including Quickshot
I Joystick

Protek=—

Protek Computing Ltd, 1A Young Square,

Brucefield Industrial Park, Livingston, West Lothian. 0506 415353, Telex No. 727559
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(continued from page 63)

names with up to 80 characters’ worth of
information in the address and telephone
book. You can then search through them
either by name or number or address. Lists of
addresses can be saved to tape or cartridge.

If these first programs are a little unim-
pressive, they at least hint at possible
directions in which MSX micros may
develop. In an effort to woo buyers to
particular machines, manufacturers will
probably be forced to offer more and more
glamorous ROM extras. "

The MSX Basic itself, of course, 1s
sacrosanct. So there can be no tampering here
to tweak its performance or facilities. But to
be fair, that is not really necessary anyway.
Microsoft has done a good job in providing a
powerful and clean Basic. Some of the
commands were discussed in detail in the
Toshiba review in the September issue of
Your Computer. Everything you would expect
from a reasonably structured Basic is there,
along with powerful sound, graphics and
sprite commands. Out of a nominal 64K
RAM, you are left with only 28,815 bytes
program area. Editing is carried out simply
and efficiently using the cursor, insert and
delete keys.

Text and graphics modes are entered using
the Screen command. The default value is
Screen 0, which allows 40 columns and 20
rows. Three rows at the bottom are given over
to the function key labels. These auto-
matically switch when you press the Shift key
to flip from F1-F5 to F6-F10. Screen 1 gives
you 32 columns, Screen 2, the high-resolution
graphics mode allows 256 by 192 pixels.
Screen 3 is the low resolution mode, with 64
by 48 coarse pixel elements. The image is
stable and the colours reasonable.

16 colours are available, but in the high-res
mode there are restrictions as to how
foreground colours may be assigned to
individual bits. Another problem is that text
may not be mixed directly with graphics.
Graphics commands include plotting, line,
circle and box drawing, area filling, and sprite
commands. Up to 32 sprites can be handled at
once.

Two types of sound commands are
included, both of which use the TV speaker.
The Sound command itself allows you to
specify 13 parameters defining channels,
loudness, pitch and envelope: A more civilised
command is Play, which lets you input letters
such as A, C, E, which are interpreted as the
appropriate musical notes of that name.
Altogether there are three musical channels,

. f:‘:-fﬂﬂﬁi*.ﬁ\m\\l‘ﬂi\\i'n\‘;\

and also a simple Beep command.

Other features of the Basic include a Def Fn
which allows you to define additional
functions, and useful programming aids like
Tron which turns the program trace on, and
error-trapping routines like and Erl and Err,
giving the error code and the line which
generated it respectively. There is also a real-
time clock accessed via the variable Time.

Running a series of standard Basic
benchmarks is instructive. In ordinary loops
and Gotos, the MSX machines emerged as
about half as fast as the BBC, and twice as fast
as the Spectrum. But in one speed checks
designed to test the maths routines — such as
calculating sines, logs and so on — the MSX
micros were markedly slower. This is mostly
due to the fact that they work to 14-digit
precision. This is hot stuff for a home micro,
but the penalty you pay is loss of speed in
intensive number-crunching activities. For
games this should be no problem.

After manufacturers have done their utmost
in hardware and software to make their MSX
micro into an MSXtra micro, they have only
one weapon left: the price. And this is where
it gets interesting for you.

Since, in functional terms, there is very
little to choose between the various machines,
it would be perfectly reasonable to buy purely
on the basis of price. Therefore, you would
expect manufacturers to be locked in a life-or-
death price war. Which rather goes against the
spirit of gentlemanly co-operation that lies at
the heart of MSX.

Alternatively, the manufacturers could
come to an equally gentlemanly agreement to
keep there prices roughly comparable, so that
there were no gross differentials, and also to
keep them profitably high. At the moment,
this appears to be what is happening. Both the

CONCLUSIONS

PBMSX is here, and here to stay. The
concept will prove more relevant to
the first-time buyer than to the
hardened games addict or machine-
code programmer.

BThe machines are sensibly
designed, and have an especially
good Basic. The standard of
construction seems high.

@When it comes to buying an MSX
machine, there are two things to
remember. First, that prices are

almost bound to come down
dramatically from their present high
levels. So wait if you can.
Secondly, if you really must be the
first on your street with one of
these dark’ gleaming machines,
make sure you try out as many as
possible, especially the keyboards.
Bl As time goes on, itis also likely that
manufacturers will offer an
increasing number of ‘‘added-
value'’ features. Again, check
these out thoroughly before

deciding.

Sony Hit Bit and Mitsubishi ML-F80 weigh
in at a hefty £299.95. The Canon breaks ranks
slightly with a price tag of £279.95. These are
all 64K machines. Although MSX allows for
smaller RAM sizes down to 16K, manu-
facturers seem sensibly to be pushing the top
of the range versions in this country.

This kind of tacit agreement works fine
while everyone sticks to it. The danger is that
some outsider will come in and use the very
strenght of MSX against itself. That is, it will
produce a totally MSX compatible machine,
but for half the price, say. Since there will be
functionally little difference between the top
and bottom of the market, the intruder stands
to clean up.

There are signs of this already in the
Korean MSX machine reviewed here, the
Goldstar FC-200. In all important respects
this is identical to the honest-to-God Japanese
models — except that it is £70 cheaper. True,
the whole machine does look a bit like a
Mickey Mouse toy version, with garish red,
green and blue keys. But on powering up, the
differences prove only skin deep.

Unfortunately for the Japanese manu-
facturers, their bright peripherals will be no
help ecither. Sony has produced a stylish but
rather unwieldy plotter costing £250, a 320K
disc drive for a steep £350, and various
joysticks, including an infrared one for £65.
Apart from being hideously expensive, the
disc drive is also rather badly designed. For
reasons of cooling, presumably, the entire case
is perforated with large holes — just asking for
coffee or other sticky liquids to be poured in.
The other manufacturers will no doubt follow
suit in announcing add-ons when the
machines are released over the next few
months.

Peripheral MSX appeal

But again the complete compatibility of
MSX means that you can use any manu-
facturer’s equipment with another’s. So once
you have bought your cheap but workable
MSX micro, you can then pick and choose
similarly amongst the peripherals. For once, it
looks as if things could be going the user's
way.

Whether the whole MSX philosophy is
going to result in.an MSXplosion is another
matter. Personally, I think that the UK,
market will prove hard to breach, largely
because of local aberrations like Sinclair, and
the strong Commodore following here. The
new Commodore Plus 4 in particular seems to
offer practically everything that an MSX
micro does, but with a neater design and
useful bundled software. The Amstrad, too,
will be a strong rival.

But there can be little doubt that the
machines will sell, and that huge numbers of
games will be written for them. It could be
though, that a plateau will eventually be
reached where every last drop has been
squeezed out of the Z-80 that lies at the heart
of the MSX philosophy. It is not clear where
MSX will go after this fitst wave of machines.

Certainly, we can expect — one day — much
more exciting games on something like the
QL. As ever, it really is a question of paying
your money and taking your choice. =
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TURBO CHARGE |
YOUR SPECTRUM|

Ovutperforms any Spectrum interface

The unique Turbo interface from Ram gives you all these Or call our credit card hot line on 02514 25252. (Access and
features —and more —in one unit Visa welcome).

Ram Electronics (Fleet) Ltd, 106 Fleet Road, Fleet, Hampshire
for standard joysticks, PLUS full expansion bus at rear. GUI38PA
%t Compatible with Kempston and Protek protocols. rPlease e dessonie.
|
|
|
|
|
|
I
I

# Avariety of interfaces including Rom cartridges, two 9-way D plugs

24 Hr

— Spectrum Turbo Interface(s) at £22.95 Credit cards ang

#i Works with latest Quickshot Mk ll auto rapid-ire joysticks! Postal orgec,

## Choice of Rom cartridge or tape cassette software. + £1p-+poverseas orers £3p-#p)

Quickshot Il Joystick(s) at £9.95

* Instant program loading with cartridge software. (Only when purchased with Turbo — normally £12.95 + £1 p+p)

*# Built-in power safety device — unique to Ram Turbo. | enclose cheque/postal order or charge my Access/Visafor: £

* Full one year guarantee.

# Immediate availability — 24 Hr despatch on receipt of Name
PO  credit card details (cheques — seven days).

|

|

|

|

I

Betdg~ 1 1l

PSR N

% Incredible value — only £22.95. " : Seiiea :
So don't wait around — simply complete R 7 A |

the coupon and send it to us today. _\ To: Ram Electronics (Fleet) Ltd, 106 Fleet Road, Fleet. Hampshire GUI3 8PA _J‘

Trade and export enquiries welcome.




BARGAIN BUYS — up TO £50

These machines have been around for some time now, are
about to disappear from the market and are available at very machines to see what computing is all about.

competitive prices. They are worth considering as basic entry

COMPUTER

Hardware

Operating System/Basic

Software

Accessories

ZX-81
Sinclair
£30

Black and white only.
Touch sensitive
membrane keyboard is
barely adequate but this
is the cheapest '
computer. 1K RAM. An
ageing design.

Good editor with syntax checked
keyboard data entry. Basic is very
slow. Chunky graphics and no
sound.

Lots and lots of very good
cheap software considering
the machines limitations.

Keyboards, joysticks,
printers, lots of
choice, relatively
cheap. Good books.
Add on memory.

["mc-10
Tandy
£50

Colour with chunky -
graphics — no user
defined graphics. Sound
through TV speaker. %
size keyboard — moving
hard plastic keys with
space bar.

Keyword or typed in full entry,
Microsoft Basic.

| There are games, not many

i and adequate is about the
right description.

SORD M5
Computer
Games Ltd
£50

Colour and Sprites. The
MSX chip set coupled to
the worst keyboard of
the three colour
computers. 4K 3 channel
sound.

The best operating system software
for a m/c Z80 programmer, access
to everything. Pity about original
price and keyboard. Basic is a bit
weak.

TP10 printer, also
very cheap. Add on
memory 16K.

| Very little software available,
but what there is, is good
quality.

Available but only
from manufacturer,
no other sources.

AQUARIUS 1
Radofin
£50

Chunky graphics — no
user defined graphics. No
sound, keyboard only a
little better than the
Sord.

Microsoft Basic but no editor,
keyword or typed entry.

More than Sord or MC10 but
again, only adequate.

Printer, memory,
joysticks and discs
available relatively
cheaply.

COLOUR COMPUTERS — urPTO £100

The machines in this range offer more than the bare minimum The Vic-20’s software base is extensive and cheap. The Atari’s
performance and each has its own particular strong points.

software is the best, but expensive.

COMPUTER

Hardware

Operating System/Basic

Software

Accessories

ATARI 600XL
£89

Very good real keyboard.
Newish design. Sprites
and good sound — 4
channel. 16K needs
special tape recorder.

Very much better Basic than original
Ataris. Nice screen editor with
syntax checked data entry.

Some of the very best, but
cartridges are expensive and
soon cost a great deal more
than the computer.

Printers, joysticks,
discs, memory,
Average prices —
look for special
offers.

VIC-20
£89

Good real keyboard.
Limited characters per
line 3 channel sound. 3K
mem needs special tape
recorder,

Limited Basic with a good line
editor.

Very large number of quality
cheap cassette games
available. Some require
additional memory.

Printer, joysticks,
disc, memory,
average prices.

TANDY CoCo
£99

Moving key keyboard.
Lowish colour resolution.
16K memory. Sound
through TV speaker.

Line editor, abbreviated error
messages show computers age.

Can run 0S-9 on expanded
system to provide user with
mini computer feel. New
learning book may be the

All things available
but do tend to be
expensive. Can be
extended to become

TV speaker.

RS232 port. shape of things to come. a limited business
machine.
The larger memory generally permits more extensive and better quality cassette-based games.
COMPUTER Hardware Operating System/Basic Software Accessories
DRAGON 32 Real keyboard but feels a Very similar to Tandy CoCo on Some good cheap software. Printers, discs,
£99.95 little tacky. Sound which it was based. joysticks etc,
through TV, 32K. reasonably priced.
ATMOS ORIC Good real keyboard. 3 A vast improvement over the The lower UK profile of the Printers, discs
£99.95 channel sound. original Oric 1 which had cassette Oric/Atmos will not help in reasonably priced,
loading difficulties. the availability of software.
SPECTRUM Moving key rubber Single keyword entry with full By far the largest cheap Printers, joysticks
Sinclair keyboard worst of this syntax check on line entry. Design quality software base of any RS232 interface
(6 Pack) group, weak sound, The becoming dated now. UK machine. The standard Microdrives etc.
£129.95 Spectrum is becoming by which other games are Generally cheap
overpriced in the current judged. though some items
market. could be cheaper.
AQUARIUS 2 Good real keyboard, Microsoft extended Basic with Limited software availability Aquarius 1
36K Limited chunky colour reasonable editor, Some of the feel likely to be a problem. accessories fit and
£129 graphics. Sound through of MSX in this Basic.

just about everything
available from printer,
joysticks, memory to
cheap discs.

THE BEGINNINGS OF BUSINESS USAGE — ABOUT £200

The Memotech has the ability to become a limited business
machine but there is unlikely to be a tremendous amount of
software for it. The Commodore has the software but not the

ability. The Electron needs a fair amount of expansion which
effectively changes the price bracket it occupies.

fcontinued on next page)
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COMPUTER

Hardware

COMMODORE 64
£199

Average keyboard. Very
good sound facilities,
needs a special cassette
recorder.

Operating System/Basic Software Accessories
Minimal Basic, does have sprites Do like cartridge football. Everything — big
but not easy to use, or Games tend to be more selection.

sound, from Basic.

expensive than, say,
Spectrum,

ELECTRON
ACORN
£199

A cut down version of
the BBC computer. Good
keyboard. Single channel
sound. Overpriced.

Runs slower than the BBC but
quality Basic. Can run mixed Basic
and machine code programs.

Quantity increasing all the
time.

Needs expansion box
before accessories
can be hung on to
computer.

MEMOTECH
MTX
£239

Very solid machine with
average keyboard —
includes separate
numeric keypad,

Built in assembler/disassembler plus
Noddy language besides Basic. Line
syntax checker. Can expand to a
CP/M system,

Limited in quantity but of
reasonable quality.

Everything, but little
choice.

! AMSTRAD
- £240

Includes black and white’
monitor and built-in
cassette drive. Quality
keyboard and limited
cassette control,

Nice operating system, Basic is
quick but could be more user
friendly in graphics and sound
department.

Needs the colour monitor to
really be used as a games
machine. TV adaptor
available. Some nice games.

New machine, items
just beginning to
appear.

TOP OF THE RANGE — ABOUT £400

These machines cover the top end of the games machine range and the bottom end of the business machines.

i

Accessories

Not as good as specification
is capable of producing. The
best for educational uses.

Big choice in all price
ranges. Can become
expensive with a big
footprint on the desk.

Very few at present, but all
the best software is being
programmed for it at
present. Worries about
cartridges, pricing and

Needs care when
choosing monitor and
printer, they don't all
work with the QL.

The B/W monitor is more
suitable for business use.
Some very good software,

reasonable sound.

- _Apﬁcot.

Few at present but
coming soon.

Predominantly a business
machine between the QL and
the ABC's and the new

COMPUTER Hardware Operating System/Basic Software
BBC Very old design. Not long Very fast, against which all others
ACORN before the new ABC's are compared, Can run mixed Basic
£399 take over. Well and machine code programs.
overpriced because of
captive market. !
QL SINCLAIR Uses the IBM alternative Look out for 3rd party vendors to |
£399 microprocessor provide multi-user/multi-tasking o.s.
(MC68008). The that works. 4 software packages in
hardware is the best in price that are improving in quality —
the price range, still a slowly.
few bugs to be knocked |  piracy.
out. 5
AMSTRAD Includes colour monitor Quick Basic with nice editor easily |
£349 and cassette drive. Not learnt.
always easy to read B0
column text but display
rock steady. Stereo
sound.
EINSTEIN Includes a 500K 3" disc Clean machine with Basic loaded
£499 drive. Nice keyboard and from disc. CP/M capability.

Not much at present
but it should be all
available in time,

ADVANCE 86A
£400

Upgradable to IBM PC
compatible. Looks
different from other
computers with keyboard
storage in main console.
Good keyboard. Takes up
a lot of desk.

Very nice full screen editor, the IBM
standard Basic, Faster than IBM
mackhine.

Surprisingly little for the
basic machine, but masses
for the full blown expanded
version. Software is
comparatively expensive.

Most IBM accessories
are suitable, the cost
is higher than other
accessories listed.

ALPHATRONIC
£347

Very good keyboard with
excellent feel. Very
limited graphics.

Full screen editor, with Microsoft
Basic.

Very little, requires
expansion to CP/M level
before much software
available.

Discs. printers etc to
full CP/M
compatibility.

COMING SOON

Some new computers will be launched prior to Christmas and
they will have varying degrees of success in achieving a place

in the market. The following group is my assessment of the
machines based on a brief encounter.

COMPUTER

Hardware

Operating System/Basic

Software

Accessories

COMMODORE 16
£140

The replacement for the
Vic-20. Nice keyboard,
good sound.

Better Basic but a very conservative
specification.

Can’t help but be good.
Initially certain to be
cartridge and expensive.
There may not be a UK
driven cassette base this
time.

All Commodore
accessories should
fit.

ENTERPRISE
£250

One year on from initial
showing, the impact is
considerable less.
Whether a better buy
than Amstrad is doubtful.
Keyboards on the
machine I've seen poor.

Good Basic but the competition is
no longer overawed by the
specification,

Bound to be good, but
whether there will be
sufficient to sustain the
machine is questionable.

Coming soon.

COMMODORE +4
£250

Very nice feel to the
machine with a good
keyboard. Sound facilities
not up to those of the
CBM-64.

4 very simply built in packages, but
they are quick and usable. Better
Basic than 64. Packages are word
processor, spreadsheet, database
and business graphics — no sprites.

Certain to follow 64
standard, only guestion is
the availability of cheap
cassette-based software,

fe. e

Some differences in
theé connectors may
mean some new
accessories. Joystick
ports are different
etc.

MSX
£250

Can be bought in any
shape, colour to suit
taste. Real keyboards,
moving key. From 16K
upwards memaory.

Bound to become THE home micro
standard with the ability to run
CPI/M software when expanded.

Already substantial and
before long all new games
will be here first.

Everything including
the new quick discs.
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Printer Problem? 0730 68521 any day
including Sunday and we will sort it out!

EPSON PRICE SPECIALS

Ko EPSON RX80 (DOT MATRIX). . . . ... .. 249 £199 2405
(\:} ~ EPSON RX8OFT (DOT MATRIX) . . . . . . . . 238" £220:

£263.35

" EPSON FX80 (DOTMATRIX) . . . . . . . ... £438 £324 4%

PB\\ EPSON MX100 (DOT MATRIX). . . . . . . . sa75 £369 .o
EPSON RX100 (DOT MATRIX). . . . . . .. ga500 £389 v
N — EPSON FX100 (DOT MATRIX) gs¢0r £499 i

—

£673.85

+ VAT = E332 35

80 cols; High speed printing, 160 CPS; bi-directional
logic seeking; fantastic 27 CPS near letter quality; 23 x
18 matrix; very quiet - less than 60 dB; 4, 5, 6, 8 10,
12, 17 CPI; down loading for user-optional characters;
high resolution graphics; handles various forms, roll
paper, fan fold, single sheet and multipart copy paper.

ALSO AVAILABLE THE CANON PW1156A as above but 156 cols £399.00 %

JUKI 6100 Just £329 57155 SHINWA CP80 £179.00 20; =5

20CPS: Bidirectional & Logic P Friction and tractor feed as

% 10, 12, 15 & Proportional standard. 80cps.

Spacing; Wordstar compatable » Bi-directional logic seeking

2K Buffer; 13 inch Platen 13 x 9 dot matrix giving true
Underline; backspace & lots more descenders, sub and superscripts
Centronics Interface Standard ltalic printing and auto underlining

Condensed, emphasised,
OPTIONAL R8232 expanded and double strike (can

TRACTOR AND e
SHEET FEEDER interface fitted as standard

WE WILL MATCH ANY GENUINE PRICE ADVERTISED

SCI(UK) IS NEVER BEATEN ON PRICE

MANY MORE PRINTERS FIDELITY 14” COLOUR We have interfaces for all
AVAILABLE 1, 0005 OF MONITOR & types of computers,

/,

BARGAINS COMPOSITE VIDEO including CBM 64, Vic 20,
SEND NOW z APPLE, TRS 80, IBM, BBC,
FOR TH» SPECTRUM,

FAMOUS

SCI(UK) L —

CATALOGUE £189.00 > x7as

| A @ 24 hour nationwide delivery by Securicor £9.50 + vat. Bankers Orders;
o Ww®  Building Society Cheques; Postal Orders; - same day despatch. All
m E @ orders covered by the Mail Order Protection Scheme. Nationwide
maintenance contracts arranged. Educational discounts very welcome.
=0 DEAS H 0
U . " «A-A0L:10 .
ot P UHR U

D730 68 ; e
12 HIGH STREET, PETERSFlELD HANTS GU32 2 JG
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First, a question.

Who do you think are the
world'’s most avid consumers of
microcomputers? : '
The ingenious Japanese? - WHEN WILL HE STOP
The fashionable French? USING ME LIKEA TOY AND

The acquisitive Americans?

Believe it or not, it's we
British who own more micros
per person than any other nation
on earth.

Yet, despite its amazing
impact, the microcomputer has
only just begun to scratch at the
surface of our lives. Without
doubt, the best is yet to come.

Use and Abuse.

In several recent surveys,
some astonishing facts about
micro use and abuse were
revealed.

It was discovered that the
micro is hopelessly under-
utilised. If you're already a micro
OWner, your Oown experience may
well confirm this unhappy state
of affairs.

Brainpower. A source F =
of knowledge. g

E—— —-— At i i et et o

START USING ME LIKE
A COMPUTER 2

p——

royr--“v -,.._;.,.._,,,,.,

For thousands of years, i

S e e of e i NOW YOU and
=it hring out the b

word. Now, thanks to
As the Brainpower

range demonstrates, this does not

require prior knowledge of micros, or is to stretch both your mind and your \!
how they work. imagination. g
The Brainpower concept has It offers a unique way to realise 1

been devised as integrated applications your own full potential and that of your I
X

and educational software. And its aim micro. In a way you could never hope to
. achieve from the printed word alone.
In this respect, the Brainpower
range stands on its own.

A unique concept.

All the Brainpower titles share
one thing in common, apart from their
stimulating subject matter, that makes
them unique.

You will find each title comprises
e ',’,L'“;""" ,"i",“.'f'i',’;".l L B e e e three distinctive elements: A teaching
tutorial ~ integrated applications and educational software program that helps you to get to grlps

. '




3 STAR WATCHER
The secrets of the heavens are yours. Isolate all the
constellations as well as main stars for easy
identification. Even turn stars and constellations on
° and off at will. Screen by screen, you will see exactly
KNOW I{E S GOTA how the 1,600 brightest stars move through time and
T 1 space. And all from any point on the Earth’s surface at
l'f BRA.I.N IN THERE ": ONL any time “cl)f tk}:} year
' Star Watcher is without doubt the definitive home
' BEST WAY OF USING DECISION MAKER
IT Should you buy a new
: - house? Change jobs?
N 7 57 Have children? Start your
) £ as @ own business? Such
decisions should not be
O taken lightly. Armed
e with Decision Maker, you
M can be quite sure of
AR examining every avenue,
.\g}.;"- and arriving at a rational,
gt B p structured answer.
i ; ¢ If you value the way
j} 3 | . you run your life, you
| o o ) - need Decision Maker
@ )
t ;;’ iy // . : g o NUMBERS AT WORK
¥ ,;";,' "Wl ) ‘:f‘l Tackle all the number problems you're likely to face in
T @ : v ‘ft ae 3&~ \ v i daily and business life. From straightforward
(, > aﬁ “ : :‘ o NN multiplication and division of fractions, through
’,; ) ﬂ § W 7 -/ decimals, percentages, ratios, mark-ups and margins
R 2 F i 'f,“ o to compound interest, depreciation, VAT and PAYE
P i 0,' ‘ ¢ \'e\\' B G Numbers at Work gives you a distinct edge, since
.3 b@ ) e~ o . you will be able to both understand and manipulate
_ R e Y 'a!,“ numbers at will
[y - .
T ‘ ¥ Ef&:z‘ y PROJECT PLANNER
\ ’ %\ ; o 54‘ R e Project Planner teaches you how to divide even
Fg gt et = the most complex project down into meaningful
TER A SO -t ¥4l components. Learn how to determine the length
' ettt P PR - and importance of every single task, and those

. R L
e e ey

o ot ki o
i ot

P -

>
- - - -
S T R R e e e e

. - S e o i
A o gt g g g o ot -/.-41///’.-//&,',4-/-&/1/’4—., -
e ’/W—:.« o J//‘t/)wa’f';fff’/ A A b il E i A s
W e e S R b g e ¥ i o w
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elements critical to the fulfilment of your plan. Even
anticipate problems you hadn't envisaged

You have the measure of any situation because
you have the fullest possible grasp of all the factors
which affect it

1

I

se
our
eto

4

o’

SEes

our micro can
bt in each other.

with the subject at your own pace. An

' applications program to put what you

learn into action. And finally, with each
package, you get an expertly written
book and interactive tutorial.

FORECASTER

Forecaster takes the guesswork out of forecasting, by
accepting that tomorrow's events will be best
predicted on the basis of today's facts. Armed with
Forecaster, sales targets and growth trends, even
sporting events and election results can be
accurately and very quickly predicted

Invaluable to you in both your private and
business life

ENTREPRENEUR

Entrepreneur teaches you all the steps required to plan and start
your own business. It will forecast your first 18 months’ cash flows
generate your Profit and Loss Account and Balance Sheet. Help
you in discussions with your bank manager and partners. Explain
the notions of assets, liabilities, overheads, working capital, cash
flow and break even point

Invaluable to anyone who is planning a business venture.

RUM 3 X M
18} Thpe DISK 4 64
' e
Tick yo QiCK £14 9 £19 £24 .95 £199 £24 .95
Decision Maker N/A N/A
Numbers at Work N/A N/A
Star Watcher N/A N/A N/A N/A
Entrepreneus
Project Planner N/A
Forecaster
Please add £1.50 for postage and packing
* | enclose a cheque or postal order. crossed and made payabie to Triptych
- % gt
* Plag c ¢
{3',1'?',1.', S Seoronaal o g ol W YN IO AR U 0 A 0 U 0 1 0 17 T

B '

BRAINPOWER




campbell systems

Can YOUR

for spectrum 48k

Database

W Ith

. , : M
YR
Handle This’
(0] \’ ¢ ’

0
“”ln '

PROFESSIONAL FILE MANAGEMENT, DATA RETRIEVAL AND PRESENTATION
ANY ADDRESS Ll‘% IS, INVENTORY, CUSTOMER OR PERSONNEL RECORDS...

| IMASTERFILE can!

Microdrive commands included:; 32. 42 or 51
characters per line!: 26 fields per record:
Unrestricted number of records; 36 user defined
Display/Print formats; Fast search & sort facilities:
Around 32K of RAM available for data!

Now w1th|MF PRINT and MASTERFILE version 09

MASTERFILE version 09 £15.00
MF-PRINT £ 6.95
MASTERFILE with MF-PRINT £19.95

Co J// 0@ pea |

you can format your data for a full width printer!

Works with most popular printer interfaces. Fully variable report widths (over 100 columns) and
lengths. Powerful numeric editing and column totals. Almost no reduction in space available for
data. Many more products available. Send SAE for details!

All programs maded [5t clasy by return
Prives include VAT und postage within Europe
New Address: Campbell Systems
(Dept.YC) 57 Trap's Hill. Loughton,
Essex, 1G10 1TD. England 01-508 S058

STARBYTESTARBYTESTARBYTESTARBYTESTARBYTESTARBYTESTARBYTESTA

FREE CASH PRIZE DRAW

Order now and receive our special savings offer
PLEASE STATE WHICH MICRO S.A.E. FOR FULL DETAILS

Chg/P.0O. to: STARBYTE

Dept A, PO Box 91, Rickmansworth,
Herts WD3 6JB

TESTARBYTESTARBYTESTARBYTESTARBYTESTARBYTESTARBYTESTARBYT

¥ R
A B
R Y
B T
) 4 E
: S
s VALUE CHOICE H
-3 A
T R
» AND RELIABILITY 8
R Y
B SPECTRUM 48K COMMODORE 64 B8C B’ T
Y  FULL THROTTLE 5.9% FLUPLFLOP 118 FRAK 785 E
T 3D TANK DUEL 5.20 MANIC MINER 6.50 OVERDRIVI 680 §
E  LORDS O MNIGHT B.50 €V DEAD 590 FORTRESS 768 T
s CRUSOE 635 ASTROCHASE 7.78 SYOCK CAR 0.80 A
T MANC NINER 495 BLAGGER 6.50 AVIATOR 11.97
SABRE WULF 8.25 BEACH HEAD 8.5 MA. W2 sos R
A BLUE THUNDER 4.85 PITFALL 8.50 CLASSIC ADVENT 8.35 B
R STARTRADER 6.85 DALEYS DECATH 6.85 THE MINE 680 Y
B JETSETWILY 475 MONTY MOLE 6.85 DUNE RIDER 680 T
MUGSY 6595 VALHALLA 11.580 HOBBIT 11.97
\ 4 E
1 WARO T WORLDS 675 AZTEC CHALLENGE 7.50 SPOOKS & SPIDERS 8.75 s
PSYTRON 640 LOCO 65 EAGLES WING
E CAVELON 4.95 SOMNOF BLAGGER 6.50 STARSTRIKER 690 T
S FIGHTER PROT 6.35 HULK 850 ZALAGA 766 A
JACK & BEANSTALK 4.9% STRIP POKER B 50 GISBURANS CASTLE 7.45
T R
A THASHMAN 475 BOZOS NIGHT 550 GHOWS 680 g
ROLLING TYRES 405 DEATHSTARINT B S50 JCBDIGGIR B85
: MONTY MOLE 5,85 MISSION 1 7.75  TWIN KING VALL 820 ;
MISSION 1 6.85 HERD B89 CYLON ATTACK 6.90
Y RAPSCALLION 5 esﬁ DARE DEVIL DEN 6.95 lcmm‘.m. G B35 E
T GIANTS REVENGE -« 58% AUTOMANIA 6.8% FOOTBALL MGR 650 §
E ATICATAC 4. 75 BLACK HAWK 690 BATYTLE ZONE 2000 640
s KOSMIC KANGA 485 WARLOCK 6.70 BEEBTREK 4.09
AD ASTRA 485 ADVENTURE QUEST B.60 BLAGGER 723 A
T NIGHT GUNNER 550 DUNGEON ADVENT 8.00 BRANSTORM 145 R
A ANTICS 6.76 SHEEP IN SPACTK B840 CAS OF RIODLES Bas B
R HoBBIT 11,45 TROLLIE WALLIE 5.95 CHUCKIE EGG 6.7% y
B HULK 8.50 RMUTANT CAMLS 640 OARE DEVH DEN 6.69 T
rom ST AT WAND 4,50 STARTROOPER £75 MULK B8.45
Y 5 585 ENCOUNTER 8.76 METEORS 8.35 E
3 ) LIU'\‘G(CW ADVENT 8.75 TRASHMAN 6.85 FRANKLINS TOMS 819 §
E ADVENTURE QUEST 8.50 BLUE THUNDER 585 TANKS 6o8 T
g TDOLOWLEVEL 475 ANDRO®ON 580 SPECIAL OFFERS A
FOOTBALL MNGER $5.55 GRLIGANS GOLD 575 While stocks last
T MOON ALERT 490 AZTEC CHALLENGE 7.50 TIMETREK 208 R
A AUTOMANIA 575 CYBERTRON MISN 6.85 ZARM 298 B
R BLADE ALLEY 4.75 GHOULS 6.85 ASTEROID STORM 298 Y
B MHARRIER ATTACK 495 PBEARTAPES 695 ALIEN SWIAL 270 ¥
y  THEINFERNO 550 DATAPRO 8.76 DEMON DEC'TOR 270 g
T i s
E T
S A
T R
A B
R Y
B T
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T S
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MICRO
ANSWERS

70-71 Wilton Road, Victoria, SW1

(Three minutes walk from Victoria Station)

PY * All popular Home Computers including BBC,

Spectrum, Commodore, Oric, Amstrad etc.
* Software (over 1500 popular titles)
% Accessories (Printers, Disk Drives,
@® Monitors, Joysticks etc., etc.)

% SPECIAL OFFERS *
BBC ‘A’ £249.00

® MEMOTECH (MTX 512) £249.00
ATARI 400 £ 79.00
ATARI 800 £149.00
@ DRAGON 39 £129.00
APPLE lle + DISK DRIVE + CONTROLLER £749.00
CABLE MONITORS £150.00

Bargain prices on selected software

All offers subject to availability, prices inclusive of V.AT.

(HURRY! LIMITED STOCK!)

Open Monday-Saturday 10am to 6.30pm
Telephone 01-630 5995
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Videc companies have already
felt the power of the pirates.
Meirion Jones finds outshow

computer companies are
trying to combat them.

NOT SINCE Johnny Kidd had them Shakin’ all '

Over nearly a quarter of a century ago have
the pirates been such hot news. Everybody’s
doing it from the market traders selling bottles
of dubious yellow coloured water under the
misspelt names of famous French perfumes to
the upmarket jewellers selling bogus Cartier
watches faked in Mexico.

As Terri Anderson of the British Phono-
graphic Industry which has led the campaign
against audio cassette counterfeiters explains
“the whole business of intellectual theft is
getting out of hand — there can hardly be a
consumer product that you can’t buy a pirated
version of — shoes, jeans,  records,
software . . ." Even some software house
heads admit to the temptation. “If you could
photocopy cars” says David Potter of Psion —
the company that has sold over 500,000 Flight
Simulator programs to Sinclair owners “we’d
all have Ferraris.”

All the problems that the computer industry
now has with piracy — an unauthorised copy
of a program is made every three seconds —
were experienced first in the audio and video
industries. ““Two years ago” as Peter Duffy,
Director of Investigation of the film business’s
Federation against Copyright Theft says
“every feature film that was released was
pirated that week or before it came out”.

The worst case was ET which was seen in
millions of British homes, months before it
was even premiered in this country. Unlike
British software houses which originally
concentrated their wrath on schoolkids
making occasional copies to swop with
friends, FACT went for the big boys. In
alliance with BPI which was cracking down
on audio copying they helped force through
the 1983 amendment to the Copyright Act
which Duffy says “totally transformed the
position"’,

Raids on counterfeiters put many of them
out of business with £2,000 fines and two year
prison sentences as a deterrent. Projectionists
hurrying out of the cinemas late at night as the
last strains of God Save the Queen died away
were ambushed by police before they could
make an undetected overnight copy for the
video pirates.

Audio tape counterfeiters were also hit hard
by BPI raids although it is still waging a
“Home-taping is killing music” campaign
against casual copiers and demanding a levy
on blank tape to reduce the margin between
buying an album on cassette and taping it
from a friend. But as the 1983 law has made it
more difficult for the counterfeiters to make a

IPOREANTE
DETECTOR

VAN i

dishonest living out of audio and video so they
have moved into computer piracy where as
Quicksilva director Rod Cousens points out
“the law is a grey area”.

Now that organised crime is moving in to
computer game piracy the big software houses
are taking a less hostile attitude to schoolkids
who make a one-off swop for a friend. “Help
us smash the counterfeiters and we won't send
the police in on search and destroy missions to
the home of every Spectrum owner” is the
message.

The Federation against Software Theft —
FAST — has been set up by the likes of IBM,
Acornsoft, Sinclair, Microsoft, WHSmith,
Thorn EMI and Virgin to get the same legal
protection for software that already exists for
records and videos. Nicholas Lyell the

Member of Parliament for Mid Bedfordshire
signalled the new initiative with a Ten
Minute Bill in July which increases the
chances that one day it will be made law.
He told Parliament “The video pirates who
used to make pirated copies of video tapes and

I

films, and whose activities are now being sub-
stantially curbed by the Copyright Amend-
ment Act 1983 are now turning their attention
to the piracy of software.” He pointed out that
“At least one operator has his own factory
with sophisticated duplicating equipment and
a substantial distribution network.” He also
explained the new realistic mood of the
software houses ‘“We are not after the
schoolboy, but we are after the commercial
pirates.”

Industry figures like Quicksilva’s Rod
Cousens now see making copies for swaps as
“‘an occupational hazard” which needs to be
stopped by “technological advances™ such as
the speed loaders which make audio copying
more difficult, and increased use of discs and
cartridges. Anyone copying ““for commercial
gain” will feel the full force. Quicksilva was
one of a dozen companies which backed
August’s Artic co-ordinated raids in Hull on
small-time operations advertising their
products in local papers.

Zap clubs too are on the target list of the
companies. “They should be hit” says Mike
Dixon of Frontrunner software — part of the
K-tel group. Schools are blamed by many
companies for not setting a good example.
““Teachers are the worst offenders” according
to Ranald Robertson of FAST. He blames this
piracy “in the educaiton field as one of the
main reasons for the lack of good educational
software’’. Companies are unwilling to invest
in development if they are going to sell
insufficient units to cover the cost. That's
why Ranald says “in the short term the user
may gain but in the long term he will lose
out.”

The new conciliatory mood of software
houses to their customers — instead of
regarding them as the enemy seems to be
paying off. Quicksilva has been surprised how
many of the members of its Gamelords club
have volunteered information to their Super
Pirates Squad — which has helped to squeeze
out some of the counterfeiters.
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HACKERS OFTEN derive as much pleasure
from defeating a company’s protection
mechanisms then breaking into the program,
altering it to taste and making a back-up copy
as they do from actually playing the thing,
more so in some cases. This article specifically
looks at some of the protection mechanisms
applicable to the Sinclair Spectrum, but the
principles and the moral of the story apply
equally to all home computers.

Way back in 1982, when the first
commercial games were marketed for the
Spectrum, very few authors bothered to
protect their programs. It seems that software
piracy had not been heard of. These early
programs offered no challenge to those who
wished to copy them, all that was necessary
was to have sufficient knowledge to read a
program “header’’. This is the very short
burst of 17 bytes which follow the first “tone”
when a program block is loaded into a
Spectrum, and compriscs the information
which the computer needs to know about that
block; that is whether it is in basic or machine
code, which part of memory it is to be loaded
into, how much there is of it, does it auto-run
and so on.

It is very easy to isolate and read headers,
and so no Spectrum program can ever be
made absolutely secure. Most software loads
in two or more sections, all that was needed to
copy a program back in those days was to
Break into the Basic block, save it with the
appropriate line to make it auto-run then load
the code block and save it defining the start
and length, all this information is available in
the headers.

Of course it wasn’t long before software
houses realises that their work was all too easy
to rip-off, and so a number of ingenious
mechanisms began to appear to stop the home
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Confessions of
a pirate. Our
old friend
Henry Morgan
reveals the
tricks of the
zapper’s trade,
smashing the
protection that
hides program
secrets.

user from being able to break into the
software.

Two simple mechanisms which soon
appeared were the DF-SZ and the ERR-SP. 1
will explain what these are. If you read the
Spectrum manual, you will find a section on
the “system variables”.

System variables, also known as run-time
variables, are numbers held in a special part of
the computer’s memory whose only purpose
is to allow it to know what it is doing and what
is going on inside it, DF-SZ is a good example
of a system variable, it lets the Spectrum know
how many lines are to be reserved in the lower
portion of the screen for reports. Normally
there are two lines, and so DF-SZ holds the
value 2. DF-SZ can be altered by POKEing a
different value into 23659, which is its
address in the system variables area. If its
value is changed to 0, then there will be no
spare lines available for the reports such as

Break to be written, and the computer crashes

if one is encountered. So you cannot just
break into the program.

ERR-SP is a little more complicated in that
it occupies two locations, 23613 and 23614. It
points to an address in memory where an
instruction is waiting to be performed if a
report such as Break or Stop needs to be
produced. It is very easy to point this variable
to a part of memory which causes spectacular
crashes if the program is broken into, simply
by fiddling with the values using the Poke
command. These two mechanisms will stop
anyone from successfully breaking into a
Basic program, but the Spectrum has a simple
device to defeat them.

A Basic program can be Merged instead of
Loaded, and instead of auto-running just sits
there waiting for a hacker to list it! Clearly
DF-SZ and ERR-SP were inadequate on their
own as real protection.

As you know, blocks of machine code are
normally loaded in and then run by short
Basic programs which precede them, using a
Usr command. Since it is so easy to disable
any protection present in the Basic block,
software houses had to look for methods of
protecting the code itself.

Load in short bursts

Some programs can be found which load in
very short bursts of bytes after the main block
of machine code has been loaded, these serve
to protect the main block which will crash if
they are not present. Often they are mini
programs themselves which modify the code

in some way, either by providing data or by
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Henry took jut half an hour to
make a copy of Imagine’s Zoom.

altering its position in memory. A determined
copier will use his knowledge of header
reading to simply load each section in and
then save them sequentially, but wait . . . the
copy crashes when run,

This is usually because of another system
variable, Frames. This is actually a clock, it is
incremented 50 times per second and the
value is therefore constantly changing.
Frames occupies three locations, although
only one is usually checked by the protection
mechanism. How does it work? A short block
of three bytes is loaded into Frames, which
will immediately begin updating the values. A
short time later, one of the first set of
instructions in the code block will compare
this value with a pre-determined value held
somewhere, it doesn’t martter where, in
memory.

If the result is not what it should be, that is
if it was a copy then the program will direct
the computer to do a system reset. This is not
a difficult mechanism to disable, indeed there
are several methods which hackers can and
undoubtedly do use. Those with no know-
ledge of machine code will normally alter the
Basic loader so that the block is loaded into
Frames irrespective of where it was saved
from. A more elegant approach is to
disassemble the offending section of code and
nullify it

So, we see that the headers preceding blocks
of code give the game away every time. It
wasn’t long before programs came on the
market featuring sections of code which

Ant Attack: hard to crack.
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loaded in without headers. To demonstrate
how this works, it is necessary that you
understand a little machine code, but do not
worry, I shall explain all. The Spectrum Rom
is actually a machine-code program that
carries out all the Basic commands, including
those involved in loading and saving software.
Indeed, a large chunk of Rom is devoted to
these procedures.

Save a block

It is quite possible 1o save a block of
memory and it doesn’t matter whether its
Basic or code or whatever without a header, as
long as the microprocessor, the computer’s
brain, is first told some basic facts about what
you are doing. This has to be done in machine
code, since there are no Basic commands that
will do the job. The microprocessor — in the
Spectrum its a Z80A — can be thought of as a
chest of drawers, with the drawers in two
rows, and given letters, A B C D E etc. These
drawers are actually called registers, and
registers next to each other can be paired if
necessary, eg BC, DE. On its own a register
can hold a number from 0-255, but a pair can
hold 0-65535.

For a block to be saved without a header,
the A register is loaded with the value 255, the
IX register is given a number corresponding
to the start of the block, the DE register pair is
told the length of the block and the Rom save
routine is called at location hex04C2,; which
by-passes the header mechanism.

Such headerless sections are themselves
loaded in not by a Basic loader, but by a block
of code.

The instructions which do so are extremely
simple, again the A register is given the value
255, the IX register to a position of memory
where the program is to go to and the DE
register pair the length. Also, the Carry flag
must be set, the F or Flag register is a sort of
microprocessor system variables, Carry being
one of the variables, that is, given a value of
1", and the Rom routine called at hex 0556.

The headerless system is ingenious, but it
still relies upon a section of code which must
be loaded in the normal way, and this is
vulnerable to anyone with a disassembler. An_
increasingly popular trick is to load in a block
of code, often without a Basic loader, which

apparently auto-runs itself. This is a very
simple technique, but it can be very effective
if combined with headerless sections. How
does a block of code autorun? As you might
expect, it is due to our friends the system
variables. You now know that these are
continually updated by the computer and in
effect at any one moment in time hold a
complete record of the state of the computers
memory.

If a block of code is saved so as to include
the system variables the Basic program area
and also the machine stack, a few bytes found
just below Ramtop, it will run when loaded
back in from where it left of — code blocks
which autorun include a USR command just
after the save. For instance:

10 SAVE “NAME" CODE 23552, 4000
20 RAND USR 27000

where 23552 is the start of the system
variable.

Copying a program saved in such a fashion
is actually quite simple, and so it is really no
deterrent to the hackers. If the program is not
too long, a budding pirate could simply clear
Ramtop to a suitably low address load the
code above it and save from there.

When you want to play the thing, you
merely load it back to the original address.

If the program length is too long to allow
Ramtop to be covered to a sensible level, the
pirate merely needs to generate an error report
— but how? Quite simply, he or she loads the
block in using either a machine coded loader,
as previously described, with a length speci-

PIRACY

fication set too high. On encountering
insufficient bytes on the tape the computer
would be put back into Basic, allowing the
hacker to continue from there. Easy isn’t it?

But you say, what if DF52 or ERR-SP had
been previously set? If you remember, the
save routine produces a report in the lower
screen when actuated, and so no auto-run code
block can have these mechanisms. Unless it is
a headerless block!

What does one do if the program block
occupies the full length of Ram from 16384
the start off screen Ram to 65535 P-
Ramtop. Again machine code is resorted
to, but this time a short program is written
from within system variables to load the
program as a headerless block from 16384 to
65535 but excluding those bytes occupied by
the loader. Such programs, complete with
headerless files are no longer rare.

All the mechanisms that I have described,
and one or two I still have up my sleeve,
cannot stop a potential pirate from connecting
up two cassette recorders and simply dubbing
the programs. What they do however is make
life awkward for the hacker. It does nothing to
stop the large scale criminal pirates who are
the ones that actually defraud the companies
of their money by copying tape to tape. I do
not believe that schoolkids or hackers defraud
the companies of much revenue, simply
because I am sure they probably spend all
their available pocket money on games
anyway, and even if they do pirate a few
copies, in most cases simply because they've
already spent their money.

The cake is only so big. Is there a system
then that is fair to the hacker that actually
buys the tapes, but makes life awkward for the
large-scale pirates? There is. Owners of Jet Set
Willy by Software Projects, or Night Gunner
by Digital Integration will have noticed a
protection mechanism requiring the input of a
code before the game could be played — once
again it is easy to nullify such a mechanism
but the long scale copiers who actually need to
mimic both the game and cassette inserts need
to go to extra trouble — perhaps they won't
bother. Mathew Smith with his Jet Set Willy
could have made life difficult for the hackers
with headerless files and so on, but chose not
too — and witness the result.

Immense interest was generated in his game
leading to all manner of Pokes being
published in many computer magazines,
which I am sure generated more sales revenue
in turn — free advertising. In conclusion then,
what is the hackers view?

The hacker probably likes a bit of a
challenge, but no unfriendly 48K headerless
autorun code blocks. He likes to dable around
in the code, and may perhaps make a back up
copy or two. How much does this defraud the
software company? Not much. The only
mechanisms so far which actually inhibits the
large scale tape pirates is the colour code as
seen in Jet Set Willy — and this is no obstacle
for the hacker. So, 10 out of 10 for Mathew
Smith and his fertile mind, I will certainly be
looking out for his next offerings.
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| IMAGINE: WHAT
WAS THE NAME
OF THE GAME?

In 18 months Imagine shot from nowhere to the
top and back again. Many blamed piracy for the
collapse. Imagine’s operations director Bruce

Everiss disagrees . ..

THE POPULAR MISCONCEPTION of Merseyside t Among the Liverpool companies was one of

is of a riotous Toxteth backing onto strike-
bound docks. People see it as a fluke that the
area has been the centre for pop music for the
last 20 years. Now Liverpool’s emergence as a
leading force in the micro industry seems some-
what surreal.

The reality is that Merseyside has a fair share
of the electronics industry with major
companies such as Plessey and Marconi. The

area also has an unfair share of traditional data |

processing with lots of big installations such as
the National Giro, Royal Insurance, Lirttle-
woods, the Ministry of Defence, BICC and
Unilever. A further factor is the excellent
reputation of the computer departments at
Liverpool University and Liverpool Poly-

|

technic and also the private sector training of |

computer stafl’ at KBS.

Against this background it is not surprising
that one of the first computer stores in Britain
was set up in Liverpool and traded successfully
in 1978. Microdigital’s customers set up some
of the earliest and most enthusiastic computer
clubs in the country. Microdigital’s staff often
left 1o set up or work for new microcomputer
firms, spawning an industry. Two well-known
ex-Microdigital staff are Eugene Evans and
Mark Butler. Microdigital was absorbed by
Laskys in 1980 which resulted in yet more staff
leaving to work elsewhere.

the first games software houses, Bug-Byte,
owned by Tony Baden and Tony Milner.
Then, as now, the two Tonys ran their busi-
ness cautiously, preferring safe gradual growth.
Two staff at Bug-Byte, Mark Butler the sales
manager and David Lawson a programmer,
did not agree with this policy and sought a
more aggressive approach.

Both were offered, and turned down, a share
in the ownership of Bug-Byte. Due to the clash
of personalities David Lawson was given
notice in late 1982 followed by Mark Butler
who left of his own volition. They formed
Imagine Software.

Knocked on doors

David wrote a superb Galaxians/Invaders-
type shoot-’em-up game, Arcadia, for the
Vic-20 and Spectrum. Mark Butler knocked on
doors and sold it. There was a shortage of soft-
ware in the shops at Christmas 1982 which
Imagine met by doing deals with duplicators
and by trucking software all over the country.
Arcadia went to number one and stayed there.
Imagine invested the proceeds of its success
in advertising and started a high-profile image
that was to remain.

The economics of games software is like
high-stakes gambling. To launch a game pro-
perly costs anything from £10,000 upwards

.
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and if it fails all is lost. If it succeeds it is a
licence to print money as the manufacturing
cost is so low compared to the retail price.
Through 1983 all Imagine releases succeeded
and thus Imagine became the undisputed
number one games software house.

David and Mark found themselves in a situa-
tion that they were not equipped to cope with,
catapulted from obscurity to fame and fortune
in a few short months. Realising this they
sought advisors, both professional and
management. This advice, by and large, made
Imagine more successful still. Eventually, how-
ever, by taking wrong advice and ignoring
sound council, decisions were made that led to
the downfall of Imagine.

Mistake number one was that Mark and
David believed that Imagine’s success proved
them to be good businessmen and that they
could thus .apply their talents to other busi-
nesses. Against advice they tried to run an
advertising agency, Studio Sting, along with
Steven Blower. They gave Steven 10 per cent
of Imagine and in return each owned a third of
Studio Sting. Studio Sting failed. The reasons
behind the failure ar¢ many but include the
following: First, the relationship between the
two companies was never defined and areas of
responsibility were never laid down; second,
there was insufficient management resources 1o
have any control over events or to institute
systems; third, when things started going
wrong the relationship between Steven and his
co-owners broke down.

Mistake number two was not employing a
professional accountant until just before the
end, again against advice. This meant that there
was insufficient financial control. It was not
possible to discover whether anything was
profitable or not. Money was spent without
knowing whether it could be.afforded. Funds
were not available when they were most
needed. Incoming invoices were paid without
being checked.

In the beginning none of this mattered
because there was no much profit to finance
them — hence the downfall. The wages bill was
over £50,000 a month, not because of high
wages but because of the large number of
employees.

The rents and rates bills were enormous
because of the insistence on prestige and
because of moving twice to bigger premises
while still paying for the premises vacated.
Comparatively little was spent on advertising.

Mistake number three was the refusal to
manage technical staff. David Lawson insisted
that programmers, artists and musicians were
special and that any attempts of management
would reduce productivity, obviously the
reverse is true. While the administrative, sales
marketing, accounts and warchouse staff were
well managed and earned their salaries the tech-
nical staff could do as they pleased. This was
excused on the basis that they worked at home
or because discipline would reduce creativity.
The reality was that it took over 50 technical
staff to produce Imagine’s products, usually
late and usually with bugs still in them.

Mistake number four was to be taken in
by their own publicity instead of reality.
This is an obvious human failing but one
which they were warned to guard against,
especially as the publicity seemed to create a
largely false picture. An example is to take a

————
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" Operations director
Bruce Everiss:
“The economics
of games
software js

like high-stakes
gambling.”

programmer and make him famous; after that
no matter how good he is at his job he is held in
esteem because of his publicity.

Mistake number five was the Marshall
Cavendish project to produce 26 games across
five machines — this was worth as much as £11
million to Imagine over two years. The first
problem was not to give these games sufficient
priority, thus losing the contract. The second
problem was keeping on the stafl and therefore
the overheads after losing the contract,

Mistake number six was the Megagames.
After six months work and at a cost of several
hundred thousand pounds the games were no-
where near completion. It was obvious that
Imagine could not afford the cost of writing
them never mind the cost of mass-producing
the special hardware necessary. Despite this
Imagine’s best resources were committed at the
expense of producing any good “ordinary”
games to pay to keep the company going.

Internal politics

Mistake number seven was allowing internal
politics to flourish., The tougher things
became the worse were the politics with certain
people looking after their own naked ambition
at the expense of the company. Certain wives
were allowed to interfere at will with the
running of the company. It became difficult for
staff to identify the motives behind actions.

Despite the meteoric rise and fall of Imagine,
some good things have come out of it. Imagine
created the market as we now know it. By
deliberately having a high profile and with the
use of hype, especially in the national daily
press, the games software industry was born.
Prior to Imagine the industry was small and
fragmented with its products appealing to a
small specialist audience, Imagine popularised
the industry and created a switch in consumer
spend. The industry has gone from mail order

\

to high street multiples.

Imagine led with product quality. Look at a
few pre-Imagine games and be amazed at their
crudity. Imagine set standards in playability,
originality and use of graphics and sound that
were quickly imitated by the whole industry.
When Ultimate got ahead in graphics quality
| Imagine responded by employing professional
artists to produce the bit patterns.

Imagine was departmentalised with clearly
defined areas of responsibility and a well-
developed management reporting system. The
rest of the industry has largely followed suit.
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Imagine showed the way with marketing sofi-
ware as a mass consumer product: Good PR is
essential these days — Imagine was the first.
Every new advertising idea was subsequently
copied as were the insert cards.

Imagine had the first professional sales team
with a sales manager, telesales and export tele-
sales, sales and market research and an export
manager. For the first six months turnover at
least doubled each month. Eventually, well
over half all sales were from export.

Imagine was developing a new type of pro-
duct that was enjoyable as a game but which
educated the player. The first such product,
Sidney Meets His Match, was completed but
never marketed.

Imagine was starting with the use of profes-
sional psychologists to look at game playing per
se. By looking at the motivation the hope was to
produce more playable, more addictive games.

Imagine’s contribution

Imagine was looking at alternative input
devices including electrodes to monitor brain
waves and thus allow thought control of games.

The best thing to come out of Imagine is not
yet obvious. Time will surely show that those
people who worked at Imagine have a lot more
to contribute to the microcomputer industry.
Already, there are former staff working for
Ocean, Bug-Byte and Software Projects using
knowledge and skills gained while at Imagine.
Many former staff have now formed their own
companies doing what they did at Imagine but

| reaping the rewards for themselves.

Already, there are at least five new companies
on Merseyside composed of these people. It is
too early for any of them to have made their
mark but there is little doubt that they will. A
small flock of Phoenix rising from the ashes of
Imagine.
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100
178
120
185
19@

210
220
220
240
2509
268
2ve
280
298
200
200
210
220
208
g1
92e
19900
19010

19032
:m

18359
19362
10378
19380
19399
18400
18410
18428
18420
10448
10450
18460
18470
18480
18490
19%ee
183512
18520
18528
19549
193558
19362
18370
19520
12590
19600
10518
12620
10639
18640
19650
18560
19670
18680
18690
18728
18710
10728
19720
1a74e
197350
19760
19772

187289

PRINT"N

QeASC(DEI=4B+7H(DE>"I")

Program 1.
REM PROGRAM ONE :

PRINT "W

DATACOYO7SADBDDCAIOASDOF 00BF
DRTRC@2SDCAEBSDCACA? DCASBAAD

10922 DATAC1@592DeF DCAD29D84908EB

DATAC18018D28D2CSDIaBERRR7? 1
DRTACBZOEESA1 1EGC2ERODASER7E
DATACB28B8E 1859C602A980850077
DATRCO308F4C84CRERCF 90530088
DATACO3BASSE3016AS7CS2008079
DATAC240BR@SAYPe832683270062
DATACB484C34COCE68EAYPEBDRRSE

DATACESOZODPERE3I6EBBCEE8FORET .

DATAC@SB8DOZAR4BF AS08358F 2096

DATACO60ASEB4SFFR629F DA700950
MTWSD 1FBDOBFEC?7 1C02109997
DATACB70F BAEF BE4F DDERERATSRORT
DATRCE?B8FCCSFEFOBAESBEF FROEC
DRATRCPSUDPOZESF CEERABESRABRT4
DATACESS6E3849RIBE30ICECROBC
DATACBS9226DOF 1E6274CB4C0R07F
DATARCO98A 1 B20R7C49005A90077
DﬂTRCBHBFFBSBZSOHDQODOGSBB?C

DATAC2AS2AR9838D28DOASN8A77
DATRCEBBESBERS269852783020074
DATACOBSA9DE8SBFAS7F 2DODOBAS
DATRCeCEDCEDeDDDASRASDRERRAS
DATRCECE8DCBDeF DCAYLOSDATRNA3
DATARCODADCAY 1 88D24DCAIFFBART
DATRCADE8DA7DCEDASDCAD1 400RE
DRTACOEBA38D9F@2AD1 5923500081
DRTACOEBABO2AS22SD1403A5097 1
DATACOFBCASD]1SO3ASA 1 29DF0R7C
DATACOF28%A1A9A18DOEDCAIAA94
DATAC 109398DOF DCASSV3DRDE036
DATAC108DC38ASSF I0PADR 10037
DATAC1 18DC30F 7A91E9ISECE00IS
DATAC1180275A9282DBEDCIDORSE
DATAC1288F DCA27FSDODDCASVORE
DATAC 128291 8DADPC2OECSIN0ASC
DATAC 120ASZASDZeDRE02SI2006E
DATAC138ASRACSA | FEASA%I3008 1
DATAC 1 424 CEDFSSEC 184C2AD0AST
DATAC14801DC1RBFBATSIZ45210077
DATAC13502991 18691 C8S9ERGRAT 1|
DATAC1358FFCSC4R7FA24E1 BEARAS
DATAC168CI2ADBFS2077C4ER0021
DATAC 16885204FC4 ROAEASOEONTS
DATAC178334C3I9C2AIBBBSC 10085
DATAC178ASBCRSC2ASEIZIFEROAS
DATAC128083BIAS2CASFEASSARAST
DATAC 1 8885F DR9A2SSFCESFEDRRE
DATAC | 99ASOF 8528R9088529007A
DATAC19282092CAASA210034C0062
DATAC1AO3OCZARABE22O2FF 1 ADOBES
DATAC 1 RSAAE24 1 0220 D2FFCE007E
DATAC1FECA 1 aDBFSA202AZ2ADA74
DATRC1 B2204CC2AZA4A92D200074
DATAC1C4CC2ABFFCECARTF000A4
DATAC1CS12B1 BECO3AFRACCOARAEF
DATAC 1 DB1ARAF 1 D54 103FRECOR7D
DRTAC 1 D24C22C 1 ABGORI3DAZAATH
DATAC 1 EDSSFERBCECH04 DAFSaasC
DATAC 1ESADZCO24ROSES29010a7F
DATAC1FODO26ASC18SFRRSC20031
DATAC 1 FESSFCAD2FO338EN2DOORE
DATRCZ2O08325F DAD4AVIEDIERR24
DATACZO2Y33SFERSFR1SESFDOOSC
DATACZ 1 88SF DASFCESFESSFERRR4
DATACZ 1 2ASI38529ASF DASC 1 0ASF
DATACZ220ASFESSC2A99485280085
DATAC2282098CARASAZADCCIA07 1
DATARC2302019C546029007ASARSS
DATAC2383EAC2DA4ZECOZOERGASD
DATAC240C4ASEI2902DOF 2REGA2
DATACZ48C 1 R4CZED48R92020006C
DATACZSOD2FFE820D2FFR9200092
IATACZ23820DZFFR92420D2FFBASZ
DATACZE6ARD3CA3206DC2CARIAGEF
DATACZE23CA24C6DC24284R4A0027
DATACZ2704A4AZO7ECZE9290F 0072

BAD ADDRESS"™:

<C> AM CAPLE 1924
FOKES32809, 6 POKES3281, 6 ' PRINT “ Xy
PLERSE WAI T
FRINT"TIDONE =" :TABC17); "TLINES
LN=10009:ER=0AD=49152

200 F=0 READAS: [FAF="END"THENPRINT"CODE OK" END
IFLENCAS) COOZ4THENPRINT" WROMG NUMBER OF DIGITS™:
T=8:'L=4:GOSUBI0@: IFERTHENS0O
IFADC>DTHENPRINT®
L=2:N=8

GOSUB992° IFERTHENSER
FPOKEAD+N. D ‘N=N+1 ' IFN(BTHEN2TQ
TL=T:L=4:GOSUB99@ ' IFERTHENS00
IFTLCODTHENPRINT® CHECK SUMY; :GOTO=288
LN=LN+18:AD=AD+E:K=LN/18-1002
PRINT"TTIT'TRBC(4);K;* “;TAB(2E);178K;:"N A"
PRINT* ERROR" ‘PRINT"M " ;MIDS(STR$(LN).2);" DATA" '‘Af
PRINTTAB(F+10) ;"1
POKES32880, 2 POKES2289, 4 - GOTOR2Z0

Cal D=8 :FORG=1TOL :F=F+] :D$=MIDE AL, F.1)
IFDSC "2 "0ORDE>"F "ORCDED"S"ANDDE<"A" YTHENPRINT" ILL
T=T+0 ' D=169D+0°NEXT ‘RETURN

*;TABC31 ) "OM0

-GOTO200

19728
19260
18218
18220
10820
19840
198950
18860
18870
18228
18230
18906
18210
10320
10920
19940
18556
18966
103979
10920
18920
11080
11212
110260

830 DBRTRE 235HID2H

11940
11952
11960
11979
11929
11992
11109
11110
11120
11120
11140
11150
11160
11179
11120
11198
11200
11218
11220
112728
11240
11250
1120
11270
11220
11299
112082
11210
11320
11328
11340
113%@
11260
11370
11380
11290
11400
11410
11420
11430
11440
11450
11460
11470
11429
11450
11500
11510
11520
11530
11540
11550
11%60
11579

GENERATING CODE"

Do M78 o

GOTOZ208

COT0200

EGAL DIGIT": ‘EP=—1 FETURN
DATAC272C90AIPAZEINEEIIARREE
PSTAC22B4CD2FF 73ADADDCASABAE
LATAC2580199099501AD20DR00E4
DATAC29049012D20DORSER3DN0S0
DATAC 23584 DCRSECSDASDCADBAAS
DATAC2AGREDCO9A1 SDREDCSTA0I2
DATACZAS02A%01 29F 72501 62R0EF
DATAC 2FORSEERAE2SSI0ABEDNSE
DATACZES20A7C49001 EOAS2EARED
DATACZCOCSB299eaNDACS 720072
DATAC2CSAI7F SDADNCSDODDDBRC2
DATACZDOAD1 4032D9F 02AD 1 SA0LE
DATAC2D5@33DAOAZAS23E]1 400 7F
DATACZEBOZAZC 22D 1 S03AINSANTS
DATACZESEINENCASS 12DADDCARE?
DATAC2FBAS7AZSSESD04 ICASARSL
DATACZF 22333202 IASICA4220094
DATAC200A20ARSA23N2ANAADAAE E
DATACZ0SOEDCO901 SDOEDCS2A03 ]
DATAC? 1 BASAO=SAABAZF BFCORED
DATAC312ADA11C 101 2CAIGFARATF
DATAC 2208210 PAIAE 2NI20DOARSE
DATAC222ANBARDA 1 D 3007ARAT 1
DATAC 22A1ESSIE4CEDCZE | FEASD

DRTAC346A26 1 472601 ESIEC070
DATARC348REAZFOF CEEDOEFREAASD
DRATAC3SOFPE4F INAGEASF CCS0ARA
DATAC3S2FEFPRRESS6F PIRCARAER
DATAC3EREEFC4C2ZAC3ASDARSARSF
DATAC36202RASAZFRFC7EA000ATC
DATARAC37A2DREDC2OZECS20DAPRSF
DRATAC272C452608SFBASBAC900A 1
DATAC32001 FORASASFB4CEDF 0034
DATAC322RD20 DRSS 2ARTAAESAATE
DATAC2I9ASEASAESDIFBZASAF 2ARS
DATAC3982D4203ASC | SI2DAZ0BER
DATAC3ABASC2ENIEQIASE2900ED
DATAC3AZ010R02018D3CAZAMNAET
DATAC3EAFFCSCIETFA4ER] REQOR]
DATRC3IB2CI3AFOBACH 1 OPOF | 0D2S
DATAC3CA994 1034CR1C22402006E
DATACIC22877C4E0 1 ERSSESDANS4
DRTAC3DO3DA3ASSCEDIEA3R8003F
DPATAC2D2204F C4BOOECOZDIA0AS3
DATAC3EODRZO7 7C4 POOS204F A0EC
DATARCZESC4BAB4RSDEIBEOASANSZ
DATACSFRSESD3IFA238ED2DA30094
DATRCZFEATSECED4ANOEDZEN20094
DATAC4NRSPESA4A2AI2AC0 100062
DATAC4D2EPOS954103C2CA190AEE
DATACY 10DOF SRI2CESF BASODASS
DATAC4Y 1 225F DR2A3SSFCSSFERBRR
DATARC420R9208%52820BEC2ATSANEE
DATAC4289ED81 2AZAGRNZD020A7S
DATAC4Z095F BECERDJ DOF £FA20092
DATACAZ20B252820R6C2201 90067
DPATAC340CSASZASD20DORSIEDOEH
DATARC44EFR232604CERCICIPBER
DATAC4SOC4E7BOR7E1 BECI200A22
DATAC4S52FAFS 1 860C2C4 E7ROBOSD
DATAC4EQ14B1 BEZSESZ0900D007 S
DATAC4ESC30ASONSE 907200500 7H

DATAC47HC2 10PN 1603360200052

DATARC4784FC4EO29C524D0250087
DATRC4SO2ASCC4BOZASISEASOOTE
DATACSS20R238C2aSCC49002006F
DATRC490 1 2EAR2B40ESE262CARED
DATAC49SFOARCADAF 71 86 SSRBAIT
DATAC4ARBSSSE4CSEC42860200030
DATAC4ARDBCAFO12202FF 1R2DORD
DATAC4EOOD2ZADZFFADR 1 DC20008E
DATACAE2AERS 1 ESSHE2R60200082
DATAC4CADACS DOFBASAL 291 FOBS
DATAC4CE2SAIASAGESCO1S50026D
DATAC4DOA216G2401 10022401 004E
DATAC4DE ] SEAADARA200ANN 1 ABE2
DATAC4EQDC 18R6CADOFE231A0ADT
DATACAESF 250R9B8DA4 D4A20RSE

HZBAGESBREH 2 ARES

( TENSE, NERVou

WAITING FOR Ydi
NOTHING L OAZ:
QUICK L

Printers
beware!
Andrew Capel’s&&
speed loader also
makes programs
tough to crack for
audio-copiers.

VFL 18 AN alternative Datassette communica-

tions program for the CBM-64. Not only does

VFL improve on speed and reliability but on

versatility as well. It runs in approximately

1.5K bytes, and fluctuates between 1,500 and

3,000 baud giving an average of roughly 2,200

baud for an evenly distributed file.

Here is a list of VFL’s features:

B Communicates up to 9.5 times faster
than the normal kernel routines.

M Runs directly from Basic replacing the
original CBM V2 Load, Save and Verify
commands.

B Code may be saved without resorting to
machine code.

Il Code may be force-loaded to any
specified location.

B Invisible loading facility, preserving the
variable pointers.

B Full error reports.

B Occupies no Basic program area.

B May be called in machine code using the
standard kernel routine addresses and
formats.

B Visual and audio task completion signals.

11520
11598
11568
116102
11620
11620
11648
11650
11668

DATRC4FAC32DAAD4IRS40210 1 BB ]
DATACAFSDARSOOASFFEDA2DI00RS
DATRCSAOASBTEDAZD4SDASI4A07F
DATRCSOZSASF S3DB6D4A24 1 2DAASD
DATACT 1994 D4RA9482DR4 D4 12007 1
DﬁTﬂf*lqhﬂﬂqﬂGSSfﬂHSRIﬂqﬂﬂfP
DRTARCSZO20%501ASAD2eNZFFoaT

DRTRfSZQbﬂﬂQ“FBD?GG7ﬂ°f18ﬁ79
DATACS302D2103R97ESNZ2030072
11670 DATACS 28R eI 2AREARNF AR ]
11628 DATRCYS40022N] 4A2RDARGU2SDADEC
HES8-BRTACT4E 1 SO2ASZSSDA4 DCASNASS
11798 DATACSSA4ASDOSICASA | STDEANSY
11710 DATACSSSICSOAIOOSSEREIRIAN9 ]
11720 DATACSEOASA 1 SSPARSZ2ESERDASE
11730 DATACSESASCSCIRCASACSSE7ABAY
11749 DATACSTORSDASSF EASCOSSFCONSa
11750 DATACS7EAZEFANCSASFRZODRONA2
11760 DRTRCS20FF 1 2ENSE4E4C 20420074
11770 DATACSRS4F 44452021 2E 200000SE
11720 DRATREND
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us, FED-UP WITH
go R COPINODPORE

ROWING OL
q?’ eemf’mss%,
FASTER THAN 'Y C°

between the colon and first number, first
number and dash etc.

The secondary address number:

Bit 0 =0 code relocatable on load

Bit 0=1 code may not be relocated and is
always loaded back at the address from
which it was saved.

Once your command has been accepted the
usual motor tests are performed, which may
result in a prompt. When the appropriate keys
are closed VFL pauses for a second to allow the
Datassette to reach operating speed. While the
header tone is being sent the border displays
static, red and cyan bars. When data is being
transmitted the bars are more active, are
narrower, and change to light grey and light
blue. When all the data has been despatched a
| tone will sound and the motor is stopped. An
example is:

SAVE"FRED:$8000-$8000",1,1

This saves one byte from address 32768 with

a file-name of Fred (+ 12 spaces) and protects it

]
e

B Full motor control.
B Retains video output.

To link the new routines to the operating
system the system vectors Iload and ISave
must be altered. A small program within VFL
changes these vectors and may be called by:

SYS 50473

Once ILoad and ISave have been changed

Basic will call on VFL until:

Bl Obviously power down.

M A system restore is called.

B A 6510 BRK instruction is executed.

In cases two and three the system call above |
will rechain VFL. Case one poses much more |
of a problem.

SAVE
SYNTAX:
SAVE [<FILE-NAME STRING>],

[<DEVICE NUMBER>],
[<SECONDARY ADDRESS
NUMBER>]

DEFAULT : NULL STRING,1,0

Only the first 16 characters of the file-name
are saved on the header. Names shorter than
the limit are padded with trailing spaces. When
a colon is included anywhere in the file-name
string it will signal the end of the file-name and
the presence of two numeric parameters. These
two numbers represent the addresses of the
first and last bytes sent to the Datassette.

They should be written in hexadecimal, pre-
fixed by a dollar sign and separated by a dash.
Spaces are permitted between the colon and the
first dollar sign, the last digit of the first
number and the dash, the dash and the second
dollar sign and between the last digit of the

second number and the end of the file-name

LOADER

string. Leading zeros are allowed but syntax
errors are flagged on any occurrences of:

M lllegal digits.

M Numbers not in range $0-$FFFF.

B Second number is less than the first.

B Any character other

CBM-64

from force-loading.
| LOADIVERIFY
SYNTAX:
| LOAD I<FILE-NAME STRING>|,
[<DEVICE NUMBER>],
|[<SECONDARY ADDRESS
NUMBER>]
DEFAULT : NULL STRING,1,0
The file-names on the cassette are only com-
pared as far as the length of the file-name in
memory up to a maximum of 16 characters.
Any characters over this limit will be ignored
but no error will be generated. If a program is
saved by typing:
SAVE"HERBIDATIOUS"
it may be loaded by typing:
LOAD"HERBI"
Again a colon is significant, but in this case
only one number is expected by the syntax.
(continued on page 81)

(i

(i

|

than a space

QUICK

19
28
=28
48
54
&a
a
=17}

2a

The preloader,

REM# PRELOHRDER CC>» AM.
FP=PEEK (20542 : IFF=43THENE®
POKEZ2034, F+1 : POKES3289, 6 FOKESZ2E]1 , 6
PRINT " IR RN R R R R RN - L
FORF=1T02001 : NEXT PRINT"X&"

POKESE, 2007 - POKESZ, 287

LORD" ", 1,1

PRINT " CIeRa e R ERE R RN -
FPOKESE, 168 FOKESZ, 166 - HEW

CHPLE 1934

IS LOADING"

HAS LOARDED" ) ‘5YSha473
e
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THE DISK DRIVE YOUR MICRO
WOULD CHOOSE FOR ITSELF

THETEAC 5" DISK DRIVE FOR THE BBC ‘B’ MICRO

Any self-respecting BBC ‘B’ Micro seeking a disk drive of high reliability

and performance would immediately identify the TEAC 54" as the

complete solution. A quality product, it is extensively industry-proven in

major systems applications all over the world.

Now available for the home, educational or office user by mail order from

Computamate, the TEAC 5" Disk Drive guarantees trouble-free high

speed data access every time: and what more could a micro ask?

@ Single and dual models available with capacities up to 800K. ( All 80
track models are switchable 40/80).

@ Supplied with leads, utility disk, instructions: ready for use with your
BBC ‘B’ Micro DFS Disk Interface.

® Oatmeal moulded box to match your micro.

® Fully stackable, plus extending tilt-action '"legs’’ to ease disk
insertion.

@ 12 months parts and labour warranty.

® Computamate is supported by the resources
of a major multi-national
public company.

TEAC

How to order: PP SATISFACTION GUARANTEED
B pst—-complete the coupon . P - ORWE WILL REFUND

your reguirements and return to: ‘ . K YOUR MONEY.
; pt YC 11, Computamate Data Products, e Y A \
" Scotia Road, Burslem, Stoke on Trent, ST6 4DX
Gin Eaclnseyourchequefl’ 0. (made payable to
- Computamate) or use your Access/Barclaycard number.

Ilvlelephone-rlng0182-31171119 \ %
: byphoae(credﬂcardhnlunonly RPN e rqmutmnhmﬁ-dmmummr
INTRODUCTORY PRICES ONLY Post to: Dept. YC11,

SINGLE DRIVES gusm:m VAT)  QUANTITY TOTAL(£) Computamate Data Products, Scotia Road‘

FO-55A  SSA40TK 100K B.10
F0-558 DS 407K 200K T 7 o Burslem, Stoke on Trent, ST6 4DX
FD-55E* SSBOTK 200K E=2 €13570 & " == oo I

FD-55F" DS B0TK 400K £164 45 Name e

TWIN DRIVES

FO-55A  SS40TK 100K Aogress. .
£0-558 DS 407K 200K £253.00 i
FO-55E°_ SSBOTK 200K £253.00

FD-55F" DS 80TK 400K £309 35 PostCode__________ Telephone
DUILDRWESn\ |i itegral power 5u avai aberr n metal non-tilting box at present)

FD-55A SS40TK mﬁxg Py : _J, 9> *lenclose cheque/P.0. for £

L3 N =
‘g ‘jf 2;);5::2%%%-” 3 £343 ] ) B *Please debit my Access/Barclaycard Number_______
fo saf-"b“s_en"ﬁ-;’iﬁ.j.( = oy
Post and Packing (First U v | |
Post 3 °1ch_g.en dac

"Prics Ickides 4080 Sitch ; B (Credit Card orders must be signed by the Cafc "older Addres< mmﬂ
WEDUA = ; must be the same as card holder)

Boxo! 10Dwsketles 40TKSS  €1850 g% 8= *(Please delete as appropriate)

Box of 10 Disketles 80TKSS : _£21.25 TS For further information on these products, or for details of other exciting

Baxof 10 Disketles BOTK DS 2700 S _ products, including TEAC 34" and 3" Disk Drives, telephone 0782
Pastage & Packing per box of Disiettes £1.00 T 811711

TOTAL £ Enquiries from Dealers and Educational Authorities welcome
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(continued from page 79)

This follows the format as described in the
Save instructions and will give errors for the
same reasons. Its value represents the address
of the memory location where the first byte of
the saved file will be stored. Enclosing a force
load will auromaricaily over-ride Bir 0 of the
load secondary address number but will be
over-ridden by Bit 0 of the save secondary
address number.

The secondary address number:

Bit0=0 Code loaded to the address
supplied by the force load.
Defaults to $0801. \

Bit 0=1 Code loaded to the address from
which it was saved. NB. This bit is
over-ridden by a force-load value.

Bit 1=0 The variable pointers are redefined
according to the address of the
last memory location altered by the
load command.

Bit 1=1 The variable pointers are restored
to their values prior to the load
command. NB. Basic load destroys
all present variables.

Once VFL finds a header file the file-name
and addresses of first and last bytes of save are
displayed on the screen. These values are
derived from the header information and may
not be the addresses of the code’s destination.

When VFL is searching for the correct file
the border displays red and cyan bands. Once
the information is being read the border
flickers light grey and light blue. To stop the
CBM/Run Stop key combination resulting in
an immediate break error, follow these steps:
M Hold the CBM key down.

M Press the Run/Stop key.

B Release the Run/Stop key.

B Release the CBM key.

On completion of Load, Save or Verify
commands a tone on oscillator one will be
triggered. To achieve this VFL sets the pulse
width registers, the frequency value and the
ADSR controls. VFL then gates the pulse
waveform producing a ping sound, however
the master volume control is not affected. To
make this tone audible the MVC must be set to
some non-zero value.

To make a copy of VFL these instructions
must be followed carefully. First key in the pre-
loader program and program 1 then save them
on two separate cassettes. It is important that
the listings are followed to the letter, as line
numbers and Rem statements are important,
Also the preloader program must not be Run
before it is Saved on tape.

£ 1984 COLUMBIA PICTURES

Now try Running program 1.

Each line contains enough information to
generate eight bytes of object code. The first
four hex digits give the address of where the
first of the eight will be stored. Next follow
eight pairs of digits giving the values of each of
the eight bytes. Finaily another four-digit
number gives a check sum relating to values of
the first 20 characters in the data line. If an
error is generated, correct the offending line
then resave, verify and rerun the program.
When a code OK report is flagged resave the
program just to make sure. Now type New and
load in the preloader. Without rewinding the
tape type:

SYS 50522
and press play and record on the datassette.
This saves a copy of the object code. Now

rewind the tape and engage the auto load/run
sequence. The preloader should load in the
object code, chain VFL to basic and clear itself.
If Save, Load or Verify errors persist check
program 1, correct it, and repeat the code
saving procedure.

Program 2 may be used to disassemble the
object code. If you use this routine to debug the
code file, note that there should be no invalid
op-codes before the address 50568 decimal
($C588 hex).

.( Program 2.
| 18 REM PROGRAM TWO

1M v

(C> AM CAFPLE 12284 ,

20 POKEJ3280, 6 POKESI281,6 - PRINT & ;

109
101
12
193
194
185
186
187
128
| 189
| 119
111
112
113
114
115
116
200
205
210
220
220
235
2359
268
270
280
299
291
300
39%
318
320
230
240
%0
359
260
370
220

2200 De==*"
2010 DE=CHR$(R)+DF: NEXT:-RETURMN

9p98 DATAADC . AND, ASL , BCC, BCS. BEQ, BIT. BMI, BNE, BPL, BRK. BVC, BYS.CLC.CLD.CLI.CLY
29919 DATACMP.CFX.CPY.DEC.DEY, DEY.EOR, INC, INX, INY, JMP, JSE.LDA.LDX.LDY, LSRR, NOF
9920 DATRORA,FPHA,PHFP.PLA.PLF.FOL.ROR,.RTI ., PTS, SBC,SEC, SED.SEI . STR. STX.STY., TAX
9038 DATATAY. TSX.TXAR. TXS.TYR,?

9948 DATAL.2,1,0.8,1.1,1.2,2.1,2.1 | |

DIMI$C56) :FORF=RTOSE :READISCF) :NEXT ' DIMCS$(15)
CS$(Q)="=4ES[4[4[4EZH2[A04EDLI[4[SEL1 1[4

C$C1)=", 'E6(4[4[4E7X7[404EI[ 4[4[ S4EBYXBL4"
C$(2)="7185(4(4)2%2)2[4]1480)3(4)1%1J1(4"

CE(2)="% 56 [4[4(487I7(40489(4[4[488)8[4"

C$C4)="L4:5(4[4[4 2C2[4F4 OC3(4>1:1C1[4"

C$(3)="."' 6[4[4(4:7C7[424:9(4[4[4:-8C3[4"
CE$CE)="MANS[A(4L4N2K2[HINOKZ[ 4D RIKI[4"

CEC7)="/ AEL4[4[4N7K7 (40409 (4[4[ 4N3KB[4"
CE$(8)n"[4RI(4[4TZRIS2(494[4X4[4TIRISI(4"

C$(I)="L RE[A[AT7RYSCI4ZARIY4[4[4RBL4A[4"
CS$C19)="ERRSAB[4B202A2(4V40RU4(4RIRIAI[ 4"

C$C11)="" "AG[4[4B7@7RC[434@FU4 [4BSABRI[4"
CS$C12)="6043[4[4624272[4=44084[4614171[4"
CS$C13)="+'46[4(4(44777[41449[4[4[44878[4"
C$C14>="SBNS[4[452N2; 2 4C4NPDAL4S51N1; 1(4"

CH$C15)m"( INGLA[4[4N7; 7LAP4NOT4(4[4N2;B[4" ' DIMMC12) ‘FORF=ATO12 ‘READMCF D ' NEXT
PRINT“:M #¥% DIS-ASSEMBLER (C) AMC 1984 mewx"

INPUT"XE START ADDRESS .....cex:-s senns 45152I8ENERN"  AD

INPUT"NH END APDRESS ...csivenvnss sesse SASTEINNNEER"  EN

INPUT"® OQUTPUT DEVICE NUMBER ,.......  Z)EEI";DE

INPUT"NM SECONDARY ADDRESS .....c.ev:.s 2IEAI" ; SA ' OPEN4 . DE, SR
PRINT#4 PRINT#4, " DISASSEMBLY OF";AD:"TO";EN:PRINT#4
D=AD‘L=4:COSUBBE0 L=2 0F=" $"+Dg+" @ "

D=PEEKC(AD) :F$=MIDSCCSCINTC(D/16)), CDAND1S>#2+1 ., 2) ‘MD=ASCRIGHTS(F¥%,1>)>-48
GOSUBSE00  D$=0$+D$ : VE="" :NsM(MD)

FORG=1T02 ' IFN=BTHENO$=08+" " :G0TO0291

AD=AD+1 : D=PEEK (AD) : GOSUES20A : O$=0%+" “+D§: VE=Ds+V$  N=N-1

NEXT “ONMD+1GOT0O360, 350, 290, 395,370, 310. 320, 330, 330, 340, 390, 3035. 349
O=PEEK(AD) : D=AD+1+0+ (0> 127)#256 ' L=4  GOSUBR00R :L=2 : Y§="$"+D$: GOTO378
VE=" (E"+UE+Y ) " I GOTOZ70

YE="CEAUERY K" G0TO27A

YS="CEUHVE+" ), Y GOTO37D

YE="§U4VE+" X" GOTO370

YERTETAUSHY , WY GOTOZT

YE="$"+V¥ GOTO3TO

YE="A"GOTO37A

VES"HE" YT

PRINT®SG.0F:" © “; I$CASC(FEI~3%);" *:v8 IFADCENTHENAD=AD+1 GOTO2%0
FRINT#4:PRINT#4,“ OK FINISHED" :PRINT®4: CLOSE4 END

FORF=1TOL ' DX=D/16  B=D-1680+48 ' D=D% ' IFROS7 THENR=R+7

= _Andyou thought
o It Was Justa movie!

Coming soon to save the computer worid!

ACTIVISION

Your computer was made for us.
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Treat youreyeston
Romag CEAE. Only £19%

LT L] - ’
Unique technology: British made 5o bt oune
your Access Card number. For other

laminated glass, aspherically curved o seacringorwrice

the CEAF prices for ‘specials’ would be

H i considered very competitive....if there
Contrast Enhancement Anfiglare Filter, o v sompeticive..

— — — — — — — — —

I_To ROMAG, FREEPOST,CEAF Dept. YC,
Blaydon on Tyne, Tyne & Wear NE214BR.

Telephone: (091) 414 5511,

Up to now, contrast-enhancing filters computer displays—unprotected screens
have always been flat—and so has their can cause blurred vision, watery and
performance, because the screen of your itchy eyes, headaches and (according to

TV, monitor or VDU is curved. such authorities as the Institute of '
Up to now, most filters have been Ophthalmology) even permanent s L AR
plastic — because it takes mindbending changes in eyesight. My TV/Monitor/VDU1s: —— (make)
technology to bend optical-quality Scratch-resistant, durable and easily | e = (model) e _(size)
laminated glass. cleaned without expensive sprays and | My Computeris;:________ (make/model)
Up to now, filters have T T rTrTTIITT agents, 97, 12” and 14" ' i = ¥
been expensive —awkward 11—~ --11"1" CEAFS are available from | Fleasesendme: 9" CEAR(s)
production techniques = B leading retailers at only -12" CEAF(s)
have meant price “219&3 including VAT. | : 14" CEAF(s)
tags from around Or fill in the Freepost l at £19.95 each, inc. P&P.
£50 to well over £100. = coupon and your ;
Forget all that: e 1| | CEAF will be despatched AN 08 BRI E-0: 0.
the Romag CEAF is here. | 441 L L L | within 48 hours. Orders |fore__ madepayabletoROMAG.
British designed and & L1 1 1 1 1 ] canalsobe placed around | OR My Access Card No. is
manufactured by space age military e BEEREFEEL LR LD
technologists, CEAF is profiled to fit
your display screen, giving yvou the Name __ =
ultimate in contrast enhancement and | Address o]
antiglare performance. For under £20,
this first generation of eye-friendly I B & Tel: - W
filters diffuses all specular reflections, e gt s
gives sharper image clarity from edge to L 0% <
edge of the screen and greatly enhances "..'—i e 1 ol '?'
display colours. V' 7 '-_“ A BE
. M_ounted and removed in secon_ds by EX Bl A0%A B
invisible velcro fastenings, the anti- A AT 7 1 Ad
static, anti-shatter CEAF is a major step S e ™ 2
forward in the operational safety of f S —- P N

The filter which eliminates all competition
CEAF is a Registered Trade Mark.




EVERYTHING 1S going wrong for Professor
Hilfe today. First, he leaves his laboratory after
a bad day’s work to get a bite to eat. When he
returns, it is only to find that he left the power
on, connected to his experiment. The circuitry
has overheated, and caused his generators to
fail, sending massive power surges throughout
the laboratory. This has caused a fire to break
out, and if that wasn't enough, it has somehow
caused all his chemical apparatus to come alive!

But, all is not lost for Hilfe. For the main
pieces of his pride and joy, Frankie his robot,
are still intact, although scattered around. If he
could just manage to carry each piece, ond a
time to Frankie's bed then his life’s work might
be saved. But will it all end there? You have to

guide Professor Hilfe around his laboratory

avoiding Barmy Bunsens, Crazy Conicals,
Terrible Test-tubes and the like, taking one
part of Frankie at a time to his bed.

I have written a special loader for typing in
the hex codes, which are extensively check-
summed. Another problem created in the
writing of this program, is that the code isn’t all
in one place. In fact roughly two-thirds of it is
above RAMutop, and the rest below: 3K in a
Rem line and a further 118 bytes crammed into
the printer buffer. For this reason, we will have
to modify the hex loader twice to put the code
in place.

So, first things first, It is best to have at least
one totally blank short tape on which to put the
finished product, and another on which to store
the hexloaders and half-finished efforts. I shall
now detail the procedure step by step:

'SIMPLEX

1. Type in the loader program for the
finished game, but don’t run it. Save this at the
beginning of your blank tape, using

SAVE "ALIQUID" LINE 1
2. New the computer, type
CLEAR 26969
and enter the first verrion of the hexloader.
Save this on another 5 pe.

3. Now start typing in the main bulk of the
machine code, from Dump 1. If at any time you
wish to stop and start again later, type 5 and
then save the program on the other, non-final-
ised tape. Enter the hex digits one row at a time

Madness in the lab with
David Aspinall’s
Spectrum.

with no spaces, checksum included. The listing
format will be the same as it is here. If at any
time a checksum doesn’t correspond to the total
modulus 256 of the eight other bytes entered, a
Beep will sound, and you will get the same
prompt address to enter that row again.

4. Once you have finished this, the loader
will end, and you can save the resultant code
after the loader program on the finalised tape:

SAVE "MC"CODE 26970,5798

5. Now edit the following lines of the hex-
loader and change them to:

10 FOR N =23363 TO 23481 STEP 8
100 SAVE “SO FAR" LINE 120 :

SAVE"XDAT"CODE 23363,118
120 RANDOMISE N: LOAD""CODE
GOTO 12

6. Run the hexloader again, and enter the
data from Dump 2, the printer buffer data.
When this is all correct, type:

SAVE “XDAT"CODE 23363, 118
and record on to the finalised tape,

7. Next, edit the hexloader again:
10 FOR N = 29800 to 32755

\

et

|

Loader program for finished games.

[
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100 SAVE "AS SO FAR"CODE 29800,
N — 29799
120 RANDOMISE N : CLEAR 29799 : LOAD
“"CODE: LETN = PEEK
23670 + 256 PEEK
23671: CLS: GOTO 12
8. Now type as a direct command
CLEAR 29799: RUN
and enter the codes from Dump 3, once again
use S to save a partly finished version.

9. Afier you have finished this, do not save it
on the finalised tape but the other one, and
with:

SAVE"REMLINE"CODE 29800,2955

10. Now pull out the plug or otherwise clear
the computer, and type in the Rem creator
program; take care with the machine code in

(continued on page 87)
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JAVA JIM

mgiround the screen
negigquare holes as he
es for ancient relics.
ave to avoid the lumps
g lova being continually
5d down on Jim from the

Forthose
who demand
excellence

i = (3 '
. -_7 y ey
CREATIVE LPARKS

4

FOR COMMODOWE ' 64

An amazing graphic ;
action adventure game which COUNTDOWN TO

puts you in charge of ateamof MELTDOWN

androids trying to reach the core p—

of a nuclear reactor before it A

explodes. 5

This game has over 2000 rooms to iy ™

be negotiated and every single {

one of them is in 3D!!

Probably the most exciting
game yet developed for
the C-64.

Fast loading cassette.

F

r CREATIVE SPARNS

" FOR COMMODOR” 84

game which uses nature as the
sefting for a highly compelling
and challenging game, Guide
the Bird Mother as she builds
her nest and raises her young,
finally protecting them from a
predator hawk.

Fast loading cassette.

The stunning graphics and music
in Bird Mother are not to be missed.

This is a highly sophisticated
flight combat simulator which
uts you in the pilots seat.
ngh’; advanced machine code
programming has ensured you
feel every stomach lurching dive

- ] and roll.

i With 17 separate controls to be

| * monitored and several ground
| E ¥ - targets to be defended from the
| 5% attacking enemy bombers. This
! - game will stretch your skills to
. = / their limits.
‘ % | Fast loading cassette.

r CREATIVE SPARKS

Avalilable from All good computer software stockists. Method of payment Creative Sparks,
A % By cheque or PO (no cash) made payable Department MO,

Send meI(i(i‘\dbﬂ.(]l..llft.d' to TECS i 206 Famb()rough Road.

] JAVAJIMTNCE163 (C64) LJ ByAccess Farnborough, Hampshire, GU14 7NF.

COUNTDOWN TO MELTDOWN TNCE273 (CB4) or Telephone: (0252) 518364.

sl B'RD MOTHER‘\C?.?FJ? (Ce4) Er']"(:.r Card no. :j Bafc"a .-Card
) WING COMMANDER TNCE203 (C64 ' 5 i PIE0- T S

] My local stockist's address Address
O Your full list of games oL b —
Sign below:

Game/s at £7.95 each

+ single P&P sum ';7 ——
Total to send o Credit card sales: UK buyers only.
Response within 21 days.
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Atlast the ideal home

Now you can house your total computer system
video or hi-fi in superb style with these three elegant
and practical cabinets. No more clutter. No trailing
wires. And better protection for your valuable units.

And although you might expect beautiful furniture
of this quality to cost the earth, the price is only

£39.95 each (plus £3.55 p+p) | %
FURNITURE THAT WILL

outer.
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THE SLIMLINE VIDEO UNIT
This ingenious cabinet houses both your TV and video

in perfect harmony, whatever their dimensions. The hand
some smoked

glass doors with

magnetic catches

help keep dust off

sensitive video

equipment and

there 1s a deep
brassed handled
drawer where
you can
securely lock
away your
video cas
settes. Four
gliding castors
create total
manoeuvre
ability.
A stunningly
attractive unit at a

+ P&P stunningly attractive price
W now in Teak or Nlarogan‘y finish

Approximate dimensions: Hi-Fi U 0

- Width 500mm Depth 4 30mey
Max. Depth 380mm Height 'f - castors) 840mm. Video

o

or your home com

Andsomeneatideas
or your video & hi-fi too. |

1 Hesght (inc. rubber feet) 900m
Unit - Width 720mm Depth 415mm Height i

ENHANCE YOUR HOME "Zg i~

Each of these fine units is British made and finished
by craftsmen in either a rich mahogany or stylish teak
look. Beautiful surfaces that are
heat resistant, scuff resistant
And assembly couldn't be easier,
In minutes you'll create classically
stylish furniture that will last for years

SAVE UP TO £7.90
IF YOU BUY 2 OR MORE UNITS
Order more than one of these fine units and you
need only pay a total of £3.95 for postage and packing
If you buy all three you could save £7.90. Simply fill in
the coupon and send today.

THE MOBILE COMPUTER DESK

Hardware, software, here's somewhere for it all,
right at your fingertips.

For your TV or monitor, a rigid, wide desk top with
room for a telephone and modem beside it.

Beneath it there's a large shelf for your keyboard,
disk drives or cassette recorder. A surface that
smoothly slides away when you've finished computing.

Within the body of the desk another shelf stores
your tapes, disks, joysticks, books, manuals and
magazines. And rounding it off nicely are four smoothly
running castors for easy mobility

DON'T MISS THIS UNIQUE
OPPORTUNITY

To order simply fill in the Coupon. THENATIONAL Nows#A IR

We'll despatch your furniture within === =
3 working days of receipt of order. :_-..'_':Mo §
Allow 28 days for delivery.
24 HOUR TELEPHONE ORDERING
ﬁ Credit Card holders can order simply by ringing

u Leeds (0532) 776260 at any time day or wm
7 days a week

\esee

i

THE CL '\SSI( GL ~\LF’J\J'\TT'EI':

| ]
! Wik
THE STACKING HI-FI CABINET | Tessss | ] |
The functional yet beautiful answer to a room ! :g: ::
swamped with wires ¥ —Iﬁ?{'— I
and separate hi-fi fhv s s |
Um?. A . e Mahogary| | %3008 | | |
qu:;;: how it aN Postage & Packaging__ £3 95 |
A smooth, even
surface for your S ke |
turntable. Beneath it : i
behind an elegant l

smoked glass door,
two deep shelves,
one adjustable, for
your amplifier, tuner
or cassette deck.

At the base a
storage section
with brassed dividers
to keep your
collection in mint
condition

Order your unit
in stylish Teak or
rich Mahogany finish.

A .,fl -l |

\
—

m. Compt .!er Desk - Width 700mm
nc. castors) 510mm

i i e




2" K 0’ ’”R, AY""Y Spectrum 48K or

Ccmmodore 64

BY IAN LIVINGSTONE ‘ull s ‘ : (ruromoua;:

Full-colour booklet,
packed with cryptic
clues o help you

and win the £25,000
reward

\ Music and
‘ sound effects
s buift in

oy )
SRR

m‘mw‘mupusu plerodact un
orgy, or justiose yourmind... 3

m “Eur I‘isnot]uslmEﬂe—not st an Adventu start
historical era, you face on Arcade test, 1o decide your sire

the Adventure fo come. ‘ _
= The better your score, the stronger and foster you'libe. - B
m And it'll keep you on your toes, with constantly-changing, static ana moving

7.

graphics. Brilliant music and sound effects add to the excitement. . i

m As port of the "Eureka!” pack, you receive a full-colour illustrated A
booklet, containing cryptic riddles ond mysterious illustrations. Using High quality
booklet and screen fogether, you steadily unravel the clues and build tull-colour. static and 28
up a secret phone numbe piece by plece. movin gbraph:’cs
m If you're firstto nn%mwwﬂwmﬂdmdcmbctmszs.oml -

m Quite 0 packaget And to give everyone a fair chance, "Eureka!” will be

released simultaneously worldwide on October 31st, 1984. No packs will be

available until that date. All orders received by mail or phone by 26th

OCTOBER will be despatched by poston the 31s! right across the world. So

order now, and be one of the first off the mark.

THEN THE RACE IS ON!II { N mmﬁﬁih: S
“Eureka!”, FREEPOST, Dept 400, Mount Farm, Milton lopu
DEVISED BY NO STAMP NEEDED

IAN LIVINGSTONE YIS SIS V. /s 7

The storylines for “Eurekal are by lon Livingstone, D1 Bockie ituctans and fores, 6 £ .98 600 PLU 565 oo  pOEKING.
whose “Fighting Fantasy" books hove sold over B Vo Kowde O Dolor B e PioGen ORow 4 G7s Gemvecy o icen
2,000,000 copies. He's dreamed up some rather """ receleaofer26October.

nasty fricks and twists for you in this Epic, because MYCOMPUTERS | odfiws | ioiors1650] 24 HOUR PHONE

he has also devised the cryplic clues ond COMMODORE B4 | | HOTLINE NUMBER
conundrums in the bookle! that goes with the FUM

program. He's the one who knows the onswers.

B ~ 1 01-4606000
~ [®®E] 1 ForCredit Cord Orders
“Eureka!" was programmed by s ~ fj:zﬂﬂ/
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THE OBJECT of Gunner is to stop the planes
from passing over, towards their destination
which is your local city.

You may rotate the gun 360 degrees 1o scan
for the enemy planes which come screaming
towards you in a 3D perspective form. When
they are visible you must shoot them down
with your gun sights which could be difficult,

LOREM 8
SOTXafeND

Tim Husphe ios 1984 2808

33,0,3,1,-10,¢

28, 192, 160, 144, 1546, 167, 195, 799

o+ RND (299) , AND 1 295)

0, 1 TIMOVEZ00,
DRAWSEHO , | 40 DA » N
» 2001 HOVEDAY , Oy DRA

wPLOYTRS,
Ve 31 MOVEARK
tROVET? 7O,
} JIOAX (O =0 AKX )=

1M

VOUDES ., 9,9, 298

¥) AR A s FORKZ=OTOIOI CEX INE) = L+ 300CDB (VL /7 150P s CYR IKX ) mlie TROPRI

i GEOLO, &1 MOVEALD, Ot MOVEATO, 15049
1501 PLOTRS, 740, 01 PLC

sNEXT; SOUNDL , ~15,150, 1

GUNNER

as they swerve and sweep and have a few pot H it those planes befo re

shots at you as they go.

Unfortunately your guns can only with- their air'tO'ground

stand three hits resulting in destruction or, if missiles hit you in Tim
you let 10 planes pass, you are retired from Humphries

your position due to total
A BBC game.

destruction of your
.

| city.
x -

o W F s

”~

91 GOTOS

LAY ebdy

SIPRINTTABR(O,
1COLOURS : PRINTTAR

AND(3) ) , &t NEXT I GCOLO,
S20UNTILYX>1 100
&I0OFX1S,0
SAD IF YA 20008 LefL Le

LX) ™ PLANES"1AX=TNEY (2

ASOPROCD ) ane

&6060T0310

STODEFPROC ju

FORKX == 27001 SOUNDO , XX NEXT:
00 1 [FPL Y= | OPROCend 1 PROCH { sc 1 BOTO270

T,

ABOJOA=ADVAL (1) 7633203100 wio
GROIFIO% > TAN=X L +&4 1 DOX=RGY Cx=1
TOOIFIORCIAK=XX =641 BOHX=DE) 1IPROCIacICXnCXe1
TI0IFJRXACIANDTE > &TOPRDCcr a1 TXeTY =141 PROCCra
T20IFIRY >TANDTEC 1O MOCcrs: TE=TL+ 161 PROCCrs

FIOENDPROC
7A00EF PROC

(O ) ) DRANKY YReCYXL(AX

| 10 ) 8 HOVEXY ACYRIA%IZI N
| 78600EFPROC ) nc

| T70COLOURD

| TEOIFBGYC I DOX=6S0LSE IFD B

| TTARIO, 12) MIDe (s, » 20}

BOOFNDPROC

010105 1 FORIZE=OTOI s PRINTTARIO, 1X) iCHRE 1AL 1 CHRe 1 I2(CHRe 1578 | 8100€EFPROCCrs

CHAS1 3] ; “GUNNER® s NEXT B206L0L3, 71 MOVEA20, TX1VDUS, 248, 4) ENDPROC
| LIOPRINTTAR (O, 23 1CHRSI129 R L7 1 CHRS L 15 By Tim Musphries® ) TAB(24) § “Copyri | BI0DEFPROC#r
| oht 1984 { BAORFX21 .4
IZOPRINTTAN(S, &) JCHRS 1301 “Veoys 1“1 TABLL, 7)1 CHASIZ9; “LEFT ;D81 31 &l i § BI0OVOULT, 14, 241 BCOL3, 7: BOUNDO, 2,102, 2 DRAWSAD , TX=20:1D
ABL, D)t DHRSI 29 "RIGHT " CHRe 1 31~ PXC Y TAB( 11} CHASIZ9 “LP~ 1 CHR 313 BAMNTAC, ASOINEXT VDU, 14,407 1 PNX=POINT L= 3PROCexp
! "R TAR(S, 13) tCHRS I 29 “DOWN" |OHRS1 311 " ; TAR (&6, 15) 1O 1 29 “FIRE* B40ENDPROC
" 4 RETURN " TAR (S, 10) 1 O4E81 301 "0R Joystichk ™ TAR (O, 22) 1 OHRe S70DEFPROCexp
JHICHRS 130 "PRESS SPALE OR FIRE TD STANT™PROCH:
)1 O WO 303 s COLOUR ] s PRINTTAR (9,03 1 9% SOUNDO, =19, 100, 51 £X=1 1 SPX=RND (4
5. 010319, 13,0000 19, 14,404 19,5, 1] . 0
0, 01MDVELI279, 03 PLOTES, 0, 400 MLOTES , 9, 600 GCOLO , 41 MOVEG, &0 D
20,CHReZ4T7 | Y2OLEFPROCspIn
PR=BE+ONE (Z224+RND (30 ) e NEXT FIOFORAX=OTO2: AX
LPORS=0e 241 +OHRS 240+ CHRSZA | +CHRIZA0: PEY=10: FORKZ=0TO20: Fs=fs+ MRS (2444RND | FOIFYLC(I90=-1)
| (33 aNEXT DY STRINGS (20, R 7} L AMDLLT, -
| 704 P40 ALeXAL
IODEFPROCDY
QI L) O 2O0RRINIIL/200P] ) FROF Y * SEXLCALLAT I NCINT ) 1 I XaYXe
[} INEXY YXIAY I
baatl 1 abd
MMAIE/T00P]) 0420008 INCIX GCOLT XX, Y

IFPOINT (HX, IX
ENDPROC
A0DEF PROCond

03,740, 1 %
34, 43 DCOLO, 1 JaMOWVESCO, 1 1D)
1HEX -
UND 1 4098 ) 1 XX

LELBE I Fa)
10:VOULY, 4,

F200GLOLO, 1
19,4, 4 071 INEXTgHTLeMI %=1 ; ENDPROC

tMOVE 1279, 4405 PLOTES, O
HELPR AB L&, 10) 1 "THE END™:PROCH

PR T 1M
' PROCC %t ENDFROC |
oy |
| |
| O i INT NOEATULAT IONS * * s MOVE 240, 850 PRINT“YOU wOM |
MIiGM BCORrE ™~
SR NE Y tMOVE 1279, 6401 FLOTHS, 0, 10231 PLOTES, 1279, L0231 PROCE s

1 230REFEAT 1 JSXe

OIANDY ) rUNT ILOSS=108 IMNCEY~-991 EN

YOUR COMPUTER, NOVEMBER 1984 91



| YOU MARVELLED AT BEACH-HEAD...
NOWACCESS PRESENT THEIR LATEST MASTERPIECE:

& &
M{fhe m,\* ff'('ﬁ

ed F el Ill'
N gr -

- Ti *'":LTfQ "' -

ot —ﬂﬂﬂﬂﬂ— :

STATUS:
o 0 0 0 o

READY

¢ &

K

& & & & &

P ——

4 data,
,;.'":(‘“
G X Oy

AN
& )
hl .A

rlrrN Mlﬂlu BETCLTCD
M Maun
44:1

' Soviet launch sites, and then
prooaed lnto the city of Moscow. Armed with only the
gqm carry, you must seek and destroy the
Soviet de centre to stop the attack! Top mum-
screen action!

U.S. Gold is stocked by all leading
computer stores including:
BOOTS WH SMITH JOHN MENZIES
WILDINGS WOOLWORTH

Dealers! For information on how to become a U.S. Gold Stockist write to: CentreSoft, Unit 10,
The Parkway Industrial Centre, Heneage Street, Birmingham B7 4LY. Telephone: 021-359 3020. Telex: 337268.




H. Kaljouw
gives your Vic
a little lift

ELEVATORS IS A GAME of skill written for the
unexpanded Vic-20. The elevators have run
amok in a huge building. They have to be
switched off but there is one problem, the
main switch is on the top floor of the building.
The elevators are useless so you will have to
use the stairs.

So far it looks easy but there are a few
problems. First of all you have to dodge the
eight elevators, which is pretty tough in itself,
and secondly you have a time limit to cross
each floor. If you get hit by an elevator or if
you pass the time limit you are dead, and you
have to start at the ground level again. At the
start of the game the time limit is 15 seconds.
If you manage to reach the top of the building
the time limit decreases by 2.5 seconds. You
have three lives.

There is a bonus to be found in the middle
of each floor, except for the ground level.
Each bonus is numbered from one to four.
When you walk through a bonus, it is auto-
matically replaced by another one which is
worth a further 100 points. The highest bonus
is worth 400 points.

Each time you cross a floor safely, you auto-
matically go to the next floor. You get 500
points plus extra points depending on the
time you have left. When you have crossed the
top floor safely you get 4,000 points. Then
you have to start at the ground level again.
The time limit goes down by 2.5 seconds.

Elevators uses machine code and 25 user-
[ defined characters. To make the game fit in
the unexpanded Vic I had to write it in three
A parts, and even then there was no space left to
add Rem statements.

Program 1 contains the data for the machine
code and the user-defined characters. There
are checksums for both. If you have typed in a
! wrong number the program will end with an
error message. After program 1 is run it auto-
matically loads and runs the second program.

Program 2 gives you the title screen,
instructions and the scoretable. It also tells
you which key to use — *“,”" = left and “.” =
right. After program 2 is run, it also auto-
(continued on page 95)

Program 3.

1 REM ¥ ELEVATORS 3 &

2 REM

3 POKEDSB?9, 142 PRINTIN" POME3ICRE9, 293 POKEISETE, 10 POKETI60, 184 POKET161, 11
4 HISPEEK(T160) «ZI6WPEEK(T161)

3 COSUE300

10 Pe8120 ' Xe SCuQ Re ! V]a32 V2032 U0 Ne3 FefQ

13 Fef: T]g="000000"

20 ooToiee

30 SYSTIdT

48 COTOSTS

100 QIePEEK(202) | IFQICOA7TANDRLCO2STHENT 1R

103 Ra-1'IFRI=37THENR=]

12 [FxsOfanS=.] THEMR=0 GOTO] <2

15 [FX=20RDR=] THENR=Q ' GOTO162

17 [FR=QTHENFORP=] TOT7E - NEXT ' QOTO168

18 QI=PEEX(P) '02PEEK(P=-22) - IFRICINOROL HOVTHERVI =01 V2= 'COTOERD
19 IFQZCIDOR0ZDOIITHENV =] ' V2eG2 GOTOEDD

120 QI=PEEX(P+R) QI=PEEK(P+R-22)

121 POKEJGETI, 200 POKEIGETS. @

123 [FOI237ANDG L C42THENSDR

130 IF01=32MND02=32THEN] SO

133 IFQIs3I3ANDO2=3IITHEN] SO

140 1FQ1=30RAND0NZ=30 THENTQD

1435 GOTDSRD

150 POKEF,V] POKEP-22. V2 PeP4R Xui+R

153 VieQl ' VZ2e02

150 POKEP, 43420F  POKEF =22, 444208 . POKEP+ 10720, | ' POKEF+30633. |

165 GOTORD

SO0 FORA=1T0130:POKE3ISETY, 132 POKEMSATS, 20T-A FORP=1TO1 2 NEXT POKEIESTD, [ 40 MEXY

1D POKESSS7”, 0 Ued0@d : COSUPSSN  POKEP, 30 POXEP+ 20720, € POKEP=-22. 20 POKEP+ 20499, 6
P=g120
319 FORRSTTIATDS0G4STEPSE ( FOKER, 32 POKER+3D720. | 'HEXT

=20 X=0: Raf:Vie32:Y2=32 7152 000000 FeF-10 GOTO1E0

75 K«INT(TYIAF) ' IFK=ATHENSSE

82 POKETBIINR2Z, 37 IFKD1THENFOKE TS 1 +K022 - 37

585 IFKD 14 THENGAQ

586 COTO2Q

SO0 NaN-] POKEISE?7.220 FORL=15TDISTEF -] (POKEILR7Y . L FORN=] 1077
8vrT.0

€10 PONEJSETS. 10 IFNaBTHENGSD

€20 POCEP. V1 I PONEP=22. Y2 FOEVe 1 TON=1 'POVE

MEXT MEXT POME S

19%=4. 44 NEXT FOVERL129-A 1 p="2D000

£2% IFNe] THEMNPONKER 84 . 32

630 FORA=TESSTOSIS3STEPZZ ' POXER, 35 HEXT FeRi20 XNe®' Vie22 V232 Pal 1 GOTD1ED
652 PRINT - SODONSPIIIRMTYFrE OVER™ PRINT " MeMPRMIFLAY ACGAIN Y/N" POMETIEL. INT
-y

VET160, (M1-PEEK(T7161

7 IFASa*y*THENCLE GOTO4
IFRS="H"THENPRINT 1" POKE 36849, 240 END

663 00TDS3Y

700 POMEP, 32:POXEP=22. 32 ' Fefe  XuX+R POKEF, 43 POKEP-22 . 44 POKEF+20729. | POKEF«20

7'2?' ir-p-:".'unq.m

730 FORASPTOP-44STEP~22 POKER, 30 FOKERIOT20. 6 PIKEA-22, 45 POVEA+IREIE, | POKEA-4

740 POKEA+TBE76, | 'HEXTA FORE=EQTOISTEP~8 FORV=]S2-BT0192+BSTEPA  POKEZSERTE v

760 NEXTY.F ! W=s%20+INTC1S-K)01% 00SUBSTQ PeP~£6 RaV]aZ2:V2e32: T]s="220000"

770 FORA=TEISTO91E63STEPZ2 | POKER, 36 NEXT 1 GOTOL 60

800 POKEP. V1 POKEP=22, V2 PePel  Xok4R Nu(Q1=27)0100 Vi=Ql4] V2=22 IFOI=4]THENY =T

830 COSUBSIR-GOTO160

830 SCeSCel-200 INT (W 20)

833 FORT=1TOM/20

D60 SC=SC+420: [FSLONITHENH] ST

BET PRINT " iOCOUDIOOOONITRONSD0e 5.0 . THE(2) M "a
870 POKEISE76, 230 ' POKE36876, 290 FOKEI6876,8

873 FORQI=1T0S: NEXT

BB0 NEXTT

<Imr—m

-
|
O
R
S

(program 3
continued on
page 95)
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MODEM.

HIGH-SPEED
COMPUTER TALK
FROM PROTEK

1 Inter-computer communication is easy in anyone's language, thanks to the Protek Modem. Acoustic coupling provides
' areliable link between the computer and the telephone line. There are no connection charges, the unit is totally
portable. The flexible link between the mouth and ear-pieces ensures a reliable connection between most telephones.

For £59.95

Interface Packs including software
are available for the following
computers:—

® ZX Spectrum 48K £24.95
® BBC Model'B'Micro £14.95
® CBM 64 £14.95
@ Oric Atmos 48K £24.95 (available September)
@ Electron £24.95 (available September)
Features include:
@ Two operating modes 1200/1200:1200/75
@ Battery powered
@ Totally portable
@ LED Indicator

® Compatible with anystandard_..

@ British Telecom Approved pm&@lk(:

! Protek Computing Ltd, 1A Young Square,
i Brucefield Industrial Park, Livingston, West Lothian. 0506 415353.




(continued from page 93)
matically loads and runs the next program. 889
Program 3 is the main program. The little | 920

man is controlled by Basic, the clevators by | 3ae

machine code. At first the man is stationary. 998

When you press “.” he starts walking to the | 519
right. Az
Once the man has started walking, he a3

cannot be stopped. The only way to protect 3{;

him from being hit by an elevator is by 918
making him walk back by pressing the “,”. | 325
This makes dodging elevators very hard. 923
Program 3 also keeps a high score which is 924

3,000 at the start. 32?
The automatic Load Run in programs 1 and | 928

2 is done by following ggg
POKE 631, 131: POKE 198, 1: NEW 934
This line is equivalent to holding down the | 238

37
Shift-key and then hitting the Run/Stop key. 333
By putting this line at the end of a program it ;3;
automatically Loads and Runs the next 942

program on tape. So you should Save program 943

2 immediately after program 1 and program 3 g:g
immediately after program 2. 247

After typing in programs 1 and 2 you have | 332
to Save them before Running them because a5y

they both and with a New statement and will 295

(program 3 continued from page 95)

RETURN

PRINT“THRHEANNARRANIRNNRENEY "
FORT=1TO06

PRINT XDEMN & & 8 888 0 0 # an”

NEXT

PRINT T ANaNanannnninnsssnany
PRINTSC; TRB(8)HI"®"

FORX=2TO13STEPZ

IFX=18THENNEXT

Y=INTC1ISERNDCX) +2)

FORT=1TOY-1
POKE7E80+THZ2+4X, 33 -POKE3S400+TR22+X., 7
POKE3E8TE, 135477

FORP=1TO60 : NEXT

POKE3ES76,0

NEXTT

P=7630+X+22%Y

T=30720+F :POKET, 7 'POKET+22., 7 :POKET+44,7
T=RNDC(X)%2: IFT>1THENS32

POKEP; 27 - POKEP+22 . 22 : POKEP+44, 29:GOT0934
POKEP, 60 POKEP+22, 61 :POKEP+44,62

MNEXTX

POKEBR9S, 44 'POKES|120, 4%

POKES18%.21 ‘POKE3890S. 7
FORP=7235STO8163STEP22 ! POKER, 36 T=6 IFP>80S3THENT =7
POKEP+39720, T NEXT

FORY=3TO1S5TEPE

FORT=YTOY+2

POKE3Z2400+22¢1 ., 6

POKETESR+22%T , 20  HEXT ‘NEXT
FORY=0DTO12STEPE

FORT=YTOY+2

POKE32420+22%1.6
POKE77D0+22%T , 20 - NEXT ‘NEXT
POKES123,44°POKES184,44
FORA=T734TOSRE4STEPES | POKER, 38 POKER+20720. 1 “NEXT

mwo-|><rr||-rn l

268 T
destroy themselves, ] yobiidy
Program 1070 DATR 7448,223,223,223,0,2%3,293,253.0
9 L . 18828 DATA 7456.93.93.93,93,93,93.93.93
'3 EE: * ELEVRTORS 1 ¥ 1099 DATA 7464.65,6%5, 65,65, 65,65, 65,65

S POKE36879,110:FPRINT " DINEIPILFLEASE WAIT..."
19 POKES6, 27 POKESS, ' POKESZ, 27 'POKES],8:S=0
29 FORFP=2T0D242

30 READDS ' D1s=LEFT$(DS, 1) D2§=RIGHTS(DS. 1>
409 D1=RASC(D1$):D2=ASC(D2%>

S92 G1=D1~-48':IFD1>S7THENG1=D1-53

60 G2=D2-48: IFD2>S7THENG2=D2-55

. 79 G=16¥G1+G2:5=5+C

: 80 POKEES12+4F,0 -

| 99 NEXT

9% IFSCOZ992ITHENPRINT"DATA ERROR IN S08-748" :END
97 FORP=@TOS11:POKE7168+P,PEEK(32768+P) ' NEXT
188 GOSUBl10082

480 PRINT"S"

498 POKE&31,131:POKE198,1:CLR:NEW

499 END

592 DATA R2,RAF,BD.DC,1E.C9,1B.D9,12.,2D

519 DATA F2.1E,R%9.1C.,9D.88,1F.R9,1N. 3D

520 DATA 1E.,1F.AR9.21.,90D.DC.1E,CA,D9.E4

338 DATA R2.,C6.BD.16,1E,C9,1B.,D8,12,9D

949 DATA 2C,1E.A9.1C,9D,42, 1E,A9,1D.,9D

330 DATA 358, 1E.R2.,21.,9D.16,1E,CA,D9,E4, 60
569 DATA A2.9A.BD.,S58,1E.C9,3E.,D0,12,9D

579 DATA 42, 1E.RA%9,3D.9D,2C, 1E,R9,3C, 9D

89 DATAR 16.1E,RA9,29,9D,38, 1E,EB,EQ,F2

599 DATA D9.E2,R2,08,BD.4R, 1F,C9,3E.D9

609 DATA 12.9D.24,1F,A2.3D.9D, 1E. 1F,R9

£192 DATA 3C.2D.08.1F.A9,20.9D.49A, 1F,ES

620 DATA ER.24,D0,E2,.60

639 DATA AZ2.15,EBD,8C, 1F.,C9,1E, DV, 8F ,A%

49 DATA 23C.9D.8C,1F,A9,3D.9D.A2, 1F,RY

659 DATH 3E.°D.B8.1F,CA,16.E7.68

669 DATA A2.15.BD.16,1E.C2,.3C. DA, OF . RS

&79 DATA 1B.9D.16,1E.R9,1C.9D.2C, 1E. RS

€20 DATA 1D.9D.42,1E.CA,10,.E7,50

£99 DATA A2.FF.ED.9PQ,1E.C9,1E.30.084.C3

792 DATA 23C.30,95.A9.,07.9D,96,96.CAH. @

718 DATA ED.AZ.@0,BD.00, 1F,C2, 1E.322,04

720 DATA £C2,.3C,39,95,A2,47,90.98,97.CA, DO, ED. 0
V39 DATA 29.99.1B.20,3D,1B,24,.7E,1B.20

749 DATA 29A. 1B, 20.B&, 1B, 60

1998 S=0:FORA=1TO25

18849 NEXTH

1995 IFSCO216853THENPRINT " MFipRBRBBRIDATH ERROR"
(PRINT“XPBRBIAIN 1000 - 1260" END

1826 RETURN

1219 DRTA 7384.,24,36.66,129,2%5.255,25%, 153

1029 DATR 7392.153.1952.187, 187, 255, 255,219,255

1839 DATA 7480,25%5, 189,129, 195,235,235, 126,909

1940 DATA 7408,255,1292,129,129,25%5.,129.129.129

1952 DATA 7416,255,9.0.,0,0.0,0.9

126@ DATA 7432,8.8.2.9.8.8,.8.8

1902 READX: S=S+X 'FORI=XTOX+7 READY :S=S+Y ! POKEI, Y NEXTI

1192 DATA 7472,126,129, 153,185,153, 153,189, 122
1118 DATA 7480.126,129.189,141.182,177,189,129
1126 DATA 7438,126,129:189,141,189, 141,189,129
1138 DATA 7496,126,129,173,173,189, 141,141,129
1149 DATA 7%504.0.24,24,255%,24,56,8,249

1158 DRTA 7512.55.56,€0.28,.2,24,8,5%5

1168 DATA 7520,0,24,24,2%%5,60,60, 24,255

1178 DATA 7528,255,1£6,68, 126,66, 66,66, 231
1189 DATR 7536.0,24,24,255,249,28,16.24

1199 DATA 7544.,2%,28,604.56,16,24, 16,28

1208 DATA 7648, 24,36, 66, 129,295,255, 255,221
1218 DATA 765,221,153, 153, 152, 3"-’q 295,219,255
1228 DATA ?664._:"»-.129 129, 195.255,25%5.126.0
1238 DATA 7632.8, 1%, 32,32, 32 -\..f.»]n,._.

4,3:186

1246 DATA 7648,16.8,2,4.4.
12928 DATA 7672.0,2,4,8.16.
1268 DATA 7168.0. 126, 12

Program 2.
1 REM & ELEVATORS 2 »
2 REN

3 POKEXGETE. 10
8 POKEIGREY . ‘POKEISE79, 110 PRINT S
9 PRINT"J0E"  S$a*

16.32.64,9
26,102,182, 126, 126,40

B0 NEX
0 FORT=]TO1 0080  MEXT
l: PRINT* "

1 240
110 FORA=ITOZISTEPZ

193 POKEIGETE, 240300 FORTa) TOLQ HEXT POREISE7E. 0
Ig PRINTES ' PRINT=TT

220 READAS
230 PRINT * OOOSOOSTOODRIONITO0ODg* . 5

o3 mzmrs 240-5'8 FORT=ITO1Q NEXT:POXEDISO76. 0
260 PRINTSS PRINT=TY

270 MEXTY

280

MEXTA
299 FRINT WM PRESS A KEV"
0 CETRS: IFM'"TW
210 PRINT“DOI00DNIPOFLEASE MRITR" POMESD]. 121 (POMELISR, 1 NEN
799 N0

SO RTA "N 8 WMot temU.'s 2 & SoNE.TM f 02 Q@ fee

SO PATA "¢ @ 9  QROeRN.'PMRP OOREOOR® Q@ MAO," *.," *

820 DATR" M0 MM ¥ A" @ 2B RER." 0 200 0"
'

X DATA® 2 &M 0 0 0" R, Y H. KAL JoasT

00 DATR* FINSTRUCT LOHSE" , tw 0 REACH™, “THE TOF OF THE®, "FUILDING. DODOE™
910 nm THE ELE\MC!&. 1F YOU DON'Y OR™,“IF YOU PATS THE® “TIME-LIMIY vOU*
949 DATA"ARE DERD. S8 M KEYR

948 DATA® AWe KEVS RIGHT™, “+iIwR 3" . /0.
%9 DATA" MW SCORE  TRELE 4WT', BORgS 100°.% POWS 200", "¢ BOHUS

Joo*
28 DATA*) gL 400%, “EACH FLOOR 300", "ERlM SCREEN 4000

LEN BN
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THE ADVENTURE EVENT OF THE YEAR BY
JOHN SHERRY

the Prince

WINNER OF THE 1984 CAMBRIDGE AWARD
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@i)aractzrs in order of Appearance; -
Iﬁarnn Gragper — a landotwner
gmbruse — g cleric

o

LU
i

fill
-clh

Porcus — a merchant
Fernando — a tipstaft

Samp — asgtaliholver =
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plug supporting cast

PREFIBLBUCTRARA

and finally ?‘ =

The Prince ! '
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, ‘ THE FIRST ROLE PLAYING GAME FOR FOUR PLAYERS

i
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Rl Available for Spectrum 48K at £7.95 from larger branches of Boots or mail order from
W Cases Computer Simulations Ltd., 14 Langton Way, London SE3 7TL —
48> Telephone 01-858 0763 30
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T

Go to work on an egg in
P.H. Phoeng’s cracking
game for the Oric or

Atmos computer. Go on
and poke that yolk! . .

BROOD IS WRITTEN on an Oric-l 48K

computer. But as I have not used any bugged ¥ -
Basic commands nor any ROM calls, only a ' )
few changes need to be made for Awmos
conversion. |

Just add one to the X-coordinate of the Plot
commands in the following lines: 115, 270,
275, 315, 380, 400, 640, 645, 650, 680, 685,
695, 700, 705, 775, 2005, 2140. Also change

FORA=3TO 34
in line 690 into
FORA=4TO 35

The main loop of the game is written in
machine code — #9800-#9A50, entered
with Basic — while the rest is written in Basic.
The program uses approximately 7K of RAM
memory.

The game can be played with the keyboard
or with a joystick artached to the right port of
a Pase joystick interface. The player is also
offered a choice in sound volume.

The player finds himself on a grid in an

incubator and the object is to destroy the 3 :
at the same time speeds up — by 10 times — | Variables.
GR : grid number )

41;"’,'

Munzter’s eggs before they hatch. The brood-
gridders, who protect the eggs, will make the | the hatching of the eggs.
job a bit harder. But while the player is able to When all eggs are destroyed the player | | i : high score
leave the grid, these brood-gridders have to | moves on to the next grid. There are nine | | | E . speed level
stay on the grid. different grids. There is a life bonus after | | L . lives
The player is equipped with the z-ray, a | every third finished grid while the speed level | | R : finished grids counter
weapon that will freeze the brood-gridders but | will be increased after every sixth grid. SC . score
If you want to practice on a particular grid, | [T & T$ : time
\Y : sound volume

change the grid variable (GR) in line 655.

ISHED
100 souUND ) R CLS,
105 CALL#9go 7TV 310 ‘Fﬂﬂ-lorm’: -1
110 sounps 0,0, 315 PLOT14, 9 *BONUS
115 P“urlb,o.sﬁéﬁgmx('?, 320 FMTUJ‘:D-QQ o~
120 IFPEEK (13) cxarrmoND2, 100, Veq 325 POKEWBD24+q pﬂ??’“
1125 T-T‘ﬂi‘?-||]r1-::£“?°0 ggg FORA=1T0200,. (:Jnc"
THEN] 200
13 R Cooe fmroigy Sy X Sz, 0,02 01 2100,y
o :gcso.,c,.‘;?en : e B'PEElcugm._“??'PE"gé +200450un. y
IT100: POKE Souno 250,y B-48+ (#BD29
168 Fma..m;,o. 4.165-Pu¢5‘3, 355 :rmsnf.éf;f, »
170 cALL#99rqa, llélao.v 33:30 POKE (#B8BS-4) '3:?;;°
+167:CaL yO,01NEXT MITBO;PME(.‘
180 Le#99rq 370 BBBS-A) . p
2,900 0,0
185 POKE ¢ v »ViNAaIT100 375 ReRey ; 1OINEXT
190 leros:?),"bzlmss,sq 380 F‘Lcn:,f?ffl_)llcg‘"’mnﬁnqxo
A ::N.uma,,é:': D2, Aes, v ggg ,20:?'0*0200-90“,0; oo LI=L1ss
FPEEK ( L] v 100~
205 RE Loue ¢ rog 00 555 TSIy ohs s e e
2 () A=DEEK (0) 1 FoRp=j 400 PLOT14,13, *LEve N430
15 POKEA, B, ~ 27703287TEP- 403 IFLE“"{"E-L INCREMENT =
220 B, ViNeXT 410 FORA= E+1
225 Llem{g-g s 415 Mus c”°’°"'0ﬂ9-lrn¢
14 DOKE 1.
230 Hnnzoo.'cm 18,88F9 11 PRINTL 1 420 mrr:,p:;?gv‘;m”ii‘.l.n.v
235 IFLI>0THENSso 425 SO0UND1,0,0,5
240 SCpunn 430 m”m'éa;sm‘d.o_o
;;g ;cg B;l’ﬁslroogm 605 F;Rf:y;'"n“"n SET UP gepe
=SCE+CHRS +2,0, X EN
255 !xr,sc.m‘;gff’“““ g %:-Papéns?:mo
A=1TO24
630 Dm&:e.z]_‘ao'g:mlgeﬂ
623121

260 Agm~ OVER~
: 635 PRINT»
NT uvesn'-l.evsu."emo- H
« "HI-SCORE «
(continued on next page)

YOUR COMPUTER, NOVEMBER 1984 97



1175 DATA B1,0,09,26,D0,6,20,E2,98,4C
1180 DATA AD,98,E6,3,4C,84,98,E0,9C
1185 DATA DO,14,A2,0,20,E2,98,B1,0,C9
1190 DATA 26,D0,&,20,D6,98,4C,AD,98
1195 DATA Cé,3,4C,84,98,E0,AC,DO, 14
1200 DATA A2,0,20,FS,98,81,0,C9,26
1205 DATA DO,é,20,EE,98,4C,AD,98,C6,2
1210 DATA 4C,B84,98,EO,BC,DO,E,A2,0,20
1215 DATA EE,98,B1,0,09,26,D0,6,20,FS
1220 DATA 98,4C,AD,98,E6,2,C9,21,00,3
(continued from (550 DATA 10.38,E9.81 85,4 A3 4, FE.BI
. L ] . L] . L] . L L ]
previous page) 123% DATA BB,BD,B1,PB,C9,3A,D0,9,A9
= {240 DATA 30,9D,B1,BB,CA,AC,9A,98,AS
e xmsfa:m_m 1245 DATA 12,49,1,85,12,91,0,A3,10,00
650 PLOT1S,0,CHRS (12) +CHRS (3) +% Z-RAY " +CHRS (8) +CHRS (4) Ao Datn :583':6"3;“:5'::; 4 g
455 SC=01LI=31LE=116R=]1R=0 A e Al s Ll i
o -l e g o 1260 DATA DO,Fé,40,EA,EA,A2,2,4C,95
s P bt L g S RN 1265 DATA 99,18,8%,0,69,28,95,0,90,2
&70 A-IHTtR;I)(H-S)-;Qo- IFQ-I:.’OTI-EM-IB\ 1270 DATA Fé,1,60,38,85,0,89,28,95,0
675 FORB=3TO2S: POKESBBEO+40%B ,A: NEXT 1275 DATA B0,2,D6,1,40,F4,0,00,2,F4,1
680 PLOTO,0,4:PLOTO, 24, 13PLOTO, 25, 1 el sl b Lo D L g it
685 FORA=2T022:PLOT1,A, 91 NEXT 113 4A2,5,85,4,81,0,80,
690 FORA=STOI41PLOTA, 1,381PLOTA,2S, 381 NEXT AEIC DATA DOGAZyoEI S 1I4 5+ B0 ah 14 20,42
&9% FORA=2T022:PLOTZ, A, 381 PLOTSS, A, 381 NEXT 1295 DATA 98,A1,0,C9,22,90,5,D6,3,4C
700 PLOTZ,1,431PLOTSS, 1,43 &5 A300 DATH| 7R ( IV eaU SSA T8 A0 12 DS s 2290
ooty h L e A e L T 1305 DATA 11,20,F5,98,A1,0,C9,22,90,5
TR RS S f rnieaks
. . L ] L] . . v v L
;g mg-g;;m:':g'mm 1320 DATA 22,90,5,F6,3,4C,7D,99,20,E2
725 POKEZ,A:1 POKES, B CALL#99D1 e el s AL LD T L T
e P e 1330 DATA A1,0,C9,22,90,5,F6,2,4C,7D
73% POKE2,E1POKES,F1CALL#99D1 1336 DATA 99, 20,8 78,40, 3003, 80, 1A
2 e T e
L] . L] Al . . L] L ]
;;;'; m*‘m;:m"’"‘“ 1350 DATA DO,3,8%,F,460,95,4,A9,21,81
o ot B il 1355 DATA 0,EO0,S,D0,S,A2,A,4C,2,99,A2
L el b M 1360 DATA 3,DE,C8,B8,BD,C8,BB,CY,2F
S A A 1365 DATA DO,9,A9,39,9D,C8,BB,CA,AC
T R g A A an 1370 DATA 95,99,40,A2,6,A0,20,A9,AS
T L e 1375 DATA 91,0,80,91,0,88,F0,8,A9,24
y ghe 1380 DATA 91,0,88,4C,AD,99,CA,DO,1,460
780 T=VAL (T$) 1385 DATA 18,AS,00,69,A0,8%,0,90,2,E6
;g: gnm.:ggsnuc Bath 1390 DATA 1,4C,AB,99,A2,15,A%,AS5,A0,0
=il 3 L S 1395 DATA 91,0,48,98, 18,465,2,A8,58,C4
810 POKE#9BO9, 1731 POKES980A , 176 JIOR [DATR B HOSESSEN D 1460 i08, A% 0
815 POKE®9BOC , 1381 POKE#98OD , 24 2505 UATA, 10+ &0s &N 51,0, 90,2,85 .1 , 60
820 POKES9BOE , 1051 POKE#98OF | 32 AS10 DAY/ IV, QL s Rrplit o TV AW FE (12
825 POKES9B10., 1701 POKESS814 ., 191 3515 DATA A9, IS 2 54 0 0o B 42,69, 45
i s 17 ' 1420 DATA DO,9,AS,4,Ab,5,85,5,86,4,60
' 1425 DATA CS,4,D0,4,AS,5,91,2,E6,2,D0
i 835 POKE®9820, 1831 POKESFE3A , 175 1430 DATA 2,66 3,40 8,90 A0.0.86.0. 04
! B840 POKESTE34, 190: POKENTBSE , 189 1435 DATA 2,84,3,A9,5,85,1,A5,9C,C5,0
I g;: g BRID T 1440 DATA DO,7,A5,9D,CS,1,D0,1,60,B1
910 n-n.n-azm-:.o-lmns-mr-m it bl bt e ad o b ol ol bt
| 913 Gu2074Teo" 1000%s RETURN 1450 DATA 0,00.2,E6,1,4C,30,%
| 920 Am311B=621Cu2551 D187 1 E=Ss Fu30 e T e o
i ey it by v 1465 PRINTIPRINT"PRESS ANY KEY*
i 930 A=1:1B=8:1C=201D= 1881 E=12F=8 1470 AS=KEYS3BETAS:ICLS
| 935 Gu23%1 TH="1500" 1 RETURN R0 M T TS
. 940 A=3:B=15:C=15;D=1081E=31F=15
g C D 200% FORA=1TO21PLOT12,A,CHRS (10) +CHR$(1)+"B R O O D"s
| 950 &m124Bu3gs CA2B%s D=1874 E=As Fa32 NEXT
| T S, mio pneen e
b Sty A e b b 2020 PRINTIPRINT*You 're inside an incubator in which®
970 Aw73:B=3S5:Cu2%%; De1871E=7s Fe3S 225 Pﬂlﬂf:ml ?4 the suniter are stored on a*
975 B1931 T#="1000" 1 RETURN et e 18 L R .
980 A=2:B=123C=171D=188;E=21F=12 e At Sy )| R AEP T oot KN L SO
P8BS G=21%5: T#="1%500": RETURN 2040 PRINT"before they hatch. 3
990 A=B: Be32: Co253s De1871 E=Ss F=3% 2045 PRINT"An sasy job if there hadn’'t been any"
995 B=199: T$="1000": RETURN 2050 PRINT"brood-gridders coming after you."

1000 REM REDEFINE CHARACTERS

PRINT"Fortunately they can not leave the"

1005 FORA=OTO183 READBINEXT 2000 PRINT "grid but they dre sble to gat you®

1010 FORA=473468T047423 2063 PRINT"when you come near the grid. "

1015 READB:POKEA.B1NEXT 2070 PRINT"At any tise you can freeze the brood-*
= 2073 PRINT"gridderd with your z-ray. But as this”

1020 REM BROOD.GRIDDER
1025 DATAZ20,4,14,27,62,28,10,49

1030
1035

REM PLAYER
DATAB ,28,42,62,8,4,31,21

PRINT"also speeds up the hatching of the*"
PRINT"eggs, you should not use this weapon®”
PRINT*too often.”

PRINT*If time runs-out the wggs hatch and*

:g:g nsnmm;'i:;'zl'm"'a'ﬁz'u 2100 PRINT"the young sunzters will kill you with"”
10%0 DATAO.0,8,0,0,.4,0,0 2105 PRINT"their radiation.”

1055 REM EB8 @ 2110 PRINTIPRINT

1060 DATALS,S1,41,33,33,51,63,63 ;:;g :"‘" mﬁg‘:‘agﬂ 3

1065 REM EDGE ~KEY$1 '

1070 DATA4,4,8,8,4,4,8,8 212% PRINT® “"CHR$(137)"@"CHR$(136)". . . that's you"
1075 REM MUNITER 2130 PRINT:1PRINT® *CHR$(137)"!"CHR$(136)". . . brood gridder®
1080 DATA9,18,10,31.21,14,10,19 2135 PRINT:PRINT" “"CHR$(137)" "CHR$(136)". . . egg"
1085 FORA=AGIBATOAGSTS 2140 PLOTS, 4,165

1090 READB: POKEA Bt NEXT 2145 PRINT:PRINT® “CHR$(137)" ‘“CHR$(134)*. . . young
095 ! sunzter”

e e 2150 PRINTIPRINT:PRINT

1105 FORA=S40ZTONAZ2 2155 PRINT*MOVEMENT CONTROL :*

1110 READBS:1B=VAL ("#"+B$) 2160 PRINT"the cursor-keys or a joystick (PASE"

1115 POKEA, BINEXT 21465 PRINT"interface, right port)*

1120 DATA AD.1.3.48,AD.3.3.48 2170 PRINT:PRINT"ON/OFF SWITCH OF Z-RAY 1 *

1125 DATA A9,CO,8D,3,3,A9,80 2175 PRINT"space bar or fire button®

1130 DATA B8D,F,3,AD,F,3,8D,0,4 g:: ::::I::ﬁ::;smlm % A

1135 DATA &8,8D,3,3,68,8D,F,3,80 ICK CONTROL (Y/N) 7

1140 FORA=89800TONPASO 2190 GETA$: IFA$="Y " THENBOO

1145 READDS:B=VAL ("8"+B$) 2198 ;:l:::_)p: ‘nTr.mwo

1150 POKEA,BsNEXT 22200 m:m: IN L BN

1155 DATA 20,2,4,AE.8,2,A0,0,E0,84,D0 222°s|o xmnvlw SOUND LEVEL (0-15)"y

1160 DATA 7,Eé,11,4C,19,98,E6,11,E0

1165 DATA 38,F0,2,86,F ,A6,F,A5,4,91,0 ;g;: El;\;(omvnstmzlo

1170 DATA EO,BA,D0,16,A2,0,20,D6,98 0600 .
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“I'M A TOSHIBA HX10
I'VE GOT ALL THE
BEST BITS FROM EVERY
OTHER HOME COMPUTER.
AND MORE. T HAVE A
64K MEMORY, LIKE THE
COMMODORE 64. A
CASSETTE INTERFACE,
LIKE THE BBC. TWO
JOYSTICK PORTS, LIKE
THE COMMODORE 64 .

A BUILT IN POWER
SUPPLY, LIKE THE
ORIC ATMOS. 16
USABLE COLOURS, LIKE
THE ACORN ELECTRON
73 FULL STROKE KEYS,
LIKE THE BBC. A
CARTRIDGE SLOT LIKE
THE COMMODORE 64.

A PRINTER INTERFACE,
LIKE THE ORIC ATMOS.
SOUND OUTPUT THROUGH
THE TV, LIKE THE
SINCLAIR SPECTRUM.
AN AUDIO/VIDEO
OUTPUT CONNECTION,
LIKE THE COMMODORE 64 .
RF BUILT IN LIKE

THE BBC. AND:

A SEPARATE 16K VIDEO
MEMORY UNLIKE MOST
NON-MSX COMPUTERS.
32 SPRITES, MORE THAN "WOW. WITH A

ANY OTHER NON-MSX SPECIFICATION LIST
COMPUTER. AND I USE LIKE THAT.
MICROSOFT EXTENDED NO WONDER YOU'VE
BASIC, LIKE EVERY GOT A 64K MEMORY."

OTHER MSX COMPUTER. ”

You'd expect one of the best-selling  ononelanguage:MSX.Youcanswap prog- So if you want a computer that won't
home computers in Japan to have a rams,games,cassettes,even peripherals be obsolete in a few years, buy an MSX.
specification list as big as its memory.  like disk drives, printers, and joysticks: If you want one of the best-selling MSX

But the Toshiba HX10 doesn't just they're all compatible with every other computersinJapan,buyaToshibaHX10.

limit itself to that. MSX computer. TOSHIBA
It was developed along with other All of which makes MSX the system m
Japanese home computers to operate  of the future. e

FOR MORE INFORMATION ON THE TOSHIBA HX10 CONTACTTOSHIBA (UK) LTD., TOSHIBA HOUSE, FRIMLEY ROAD, FRIMLEY, SURREY GU16 5)J. TEL: (0276) 681691,




CosMIC CAVERN IS a machine-code game for |
the Commodore 64, incorporating smooth
scrolling techniques with flicker-free display,
and can be played with a joystick or from the
keyboard. Shoot as many aliens as possible
while avoiding crashing your spaceship into
them or the walls of the cavern. Use a joystick
to control your spaceship or:

N for left, M to move right.

Commodore key to move down. |

Control key to move up.

Shift key to fire.

If you want to fire continuously, press the
Shift Lock key rather than hold the fire butfen

or Shift key down all the time.

At regular intervals your spaceship will
accelerate by a factor of one, shown on the
speed indicator. At the same time a square pul-
sating anti-matter pod will appear in the cavern.

| If you shoot it the resultant shock wave slows
| down your spaceship by a factor of one.

However, in practice you may miss the pod

| and remain on speed level 2 which is more dif- |

ficult to steer through. Should you go past
speed level 7, you will return to speed | and be
awarded a massive 100,000 points, but if you
reach speed level 4, for example, you will see
how difficult it is to steer down the cavern at

Patrick Edmond takes
o you on a trip into the
awesome caverns of the

cosmos. As your ship speeds up and the aliens

grow more hostile, can you stay in control?
GOSUE 208

POKES3280 ., 7 : POKES3281 , 8
PRINT A" SECC125 5 "—0SM G

PRINT :PEINT"~HSTEUCTIONS

CARYERMN"
"ICHRFC(14%
8 PRIMNT"M TILOT YOUR SPACESHIF DOWH THE WIMDING®

such high speed.

You are warned of the acceleration of your
spaceship by the time indicator which counts
down from right to left. The buller indicator
simply shows which of the seven torpedo
barrels is to be fired next. The values of the
various aliens are displayed on screen above the
speed, bullet and time indicators.

Inevitably you will crash your spaceship, the
computer will take over, showing all seven
speed levels, and then stop. Press the fire
button or space bar to return to the start, which
will clear your score unless you attained the

Ll CRLLL IS S S L)

2 PRINT"
4 PRIMT"

18 PRINT"
28 PREINT"

24 PRINT"
26 PRIMT"
28 PRIMT"
28 PRIMT"
32 PRINT"
34 PRIMT"

16 PRINT"H ~

22 PRINT"M OHEM THE GHME COMMENCES

CAVERM USINMG A JOYSTICK
THE FOLLOWING KEYS "

= M “ = RIGHT"
—= — DOWN CIRL — Up®
$HIFT KEY TO FIRE.SHIFT LOCK=RUTOD FIRE"

CIN PORT 2> OR"

ENTERNMCE TO THE CHYERH .30 FRESS SPRCE"
EAR OR FIRE BUTTOM TO ENTER THE CHYERH"
« «»« SHOOT THE ALIEHWS TO IWCRERSE YOUR™
SCORE. T REGULAR IMTERVHALS YOUR SHIFP"
ACCELEEATES AMD YOU MUST SHOOT THE *
FULSATING ANTIMATTER FOD WHICH APPERRES"

YOI RRE IN THE"

36 PRINT" AHD THE EXFLOSIOW FORCE WILL SLOW DOWH"

38 FRINT" ¥YOUR SHIF. IOWEYER ,YOU CAM MISS IT AND"
48 FRIWNT" CARRY OM AT THE HIGHER ZFEED IF ‘YOU"
42 PRINT" WISH. WPRESS A KEY TO COMTINUE" POKE192.4

44 GETA#: IFAF=""THEM44
46 PRINT"IAN |HERE HARE THREE IMSTEUMENTS WHICH WILL"
423 PEINT" AID YOUR JOURMEY DOWN THE CAVERM "

98 FEINT" 3 eFEEDM THIS IHDICATES YOUR CURRENT"
92 PRINTSPCC2);"SPEEDT BY A MARKER ON A SCALE."

29 -PRIMT"3 IULLETN THIS IMDICATES WHICH BARREL"

T

56 PRIMTSFCC162;"0F THE TORPEDID GUM IS RERDY™

S8 PRINTSPCC1@); "FOR FIRING. " cpe
6@ PRINT"S | IMEN @ THIS INDICATES WHEN THE SHIP IS* 226
62 PRINTSPCC(S); "AHBOUT TO ACCELERATE AMD WHEH" 219
&4 PRINTSFC(2); "AM ANTIMATTER FOD WILL APFEAR" 212
66 FRIMTSFCC(S); "(ROTH EYENTS QCCUR™ =
68 PRINTSPCCE)  "SIMULTANEDOUSLY 2. " 302
70 PRIMT"M |HE TIME READOUT IS THE MOST USEFUL OF" 304
72 FRINT" THESE INSTRUMENTS." e
74 PRINT" ~F ¥OU REACH SPEED 7 AMD ACCELERATE" e
76 PRINT" AGAIM YOU WILL ERETURM TO SFEED 1 AND" 312
78 PRINT" RECEIVE 198608 POINTS ! 314
88 PRINT" ~F YOU CRASH,MWAIT UNTIL THE SHIF STOPS" 216
82 PRINT" THEN FRESS SPACE BAR OR FIRE BUTTOW TO" 320
84 PRINT" RETURM TO THE START." 322
36 PRINT"MIRESS A KEY TO START":FPOKE123.@ %4
85 GETAS: IFA$=""THENSE 28
98 SYS18048 339
2a9 PRIMT"7IM ENTERING DATA.PLERSE WAIT" 332

I1=16384
RERDAS$ : IFA$="%"THENRETURN
L=ASC{LEFT$(A%,17>)-98
IFLOSTHENL=L-7
R=RSC(RIGHT$(AS,1))-48
IFR>STHENR=R-7

FOKEI, 16¥L+R: I=1+]1 GOTOZR4
DATARS, 3F, 80,11, D8,A9, 18,80
DATA1S,D9.R5.F4.FB,19.C6,F3
DATAR19,10,AR%,11.,80,84,D4,R3
DATARYS, ES,FF.9A.,9A, 6R. 85, F3
DATAD®, 85, A3, 00,80, 84, D4, A0
DATAl12.D9,18,C2,80,98,F3, RS
DATALF.8D,11.D0,R%, 18,80, 18
DRTAD®.R9.98.2D.,8E,82.R3,00
DATASS,F1.85.F9,85,EF,AS,F4
DRTADA ., 93.,4C,. 78,43, 28, 9F ,FF
DATAARE, &1, 02,8, 29,81 ,85,F1
DATABA. 29,92,85.F0,8R.22,04
DATASS,EF.ARD. 88, DC, 22, 18,49
DATA19,85,F1,85.,F1,R5.,C5,C2
DATARZY,FB.,07,AD.,98,DC, 29,84
DATADA, BE ., RD. 80, D8, 38, ES, FF
DATASD.99,.D0,E0.83,CE. 18,18
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high score, and press fire button or spacebar
r again to commence journey into the cavern.
S Cosmic Cavern can be typed in exactly as
r shown and Saved. However, if you own an
0 ' assembler, type in lines 4 to 90 and add:
¢ 2C=C+ 1IFC=1THEN LOAD"" 1,1
¢ and Save on cassette. Next enter the hex COdLI

of lines 900 to 904 directly into memory with |
your assembler beginning at 4000 hex, and
Save 4000 to 4980 hex on cassette after the
shortened Basic program just mentioned.
Typing Cosmic Cavern in this way avoids the
delay associated with the subroutine at line*200
(continued on page 183)

N S N a9 n

DATAR4Z, : BF, v 272 B -ﬁh
DATAH2D . 39:@6 Qﬂ 24,DH,CH. 12
DHTRF4-EE.FB-EF-UD-GG-DG-@?
DATARZA, ZF ,43,.AD,901.,42, 18,89
DATRZE,2D,91,42,230,844,42,949
DATAYE, EE . A2, 32, EE, 85,42, 8D
DATAFE.41.,18.62,22,8D,FE, 41
DATAS®, A3.EE.FF.,41,4C.FE, 41
DATARD, 1B.D4,29,91,FA, Ak, AS
DATAFD,C9,19,.FA,08,EES,FD, 4C
» NATASH, 42 . 14% ., FNL,FA, 132, CE,FD
435 DHTHHRD . 98, {12, 27,20, S5, 8a, CR
458 DATA1A.FA,HE,FD, A2, 80, 20, 52
452 DATABS, 2D, 52,086,230, 65,05, 2D
o4 DATAGS, 46,108, 38,08, HD, 1E, 4
456 DRTAZ9.A7.90,5%8.06,CH, 19.FS
452 DATAAS,.FD. 18,69, 0F A, AD, 1B
4a DRTADG . 29.07.9D.52.06.E2.EQ
de2 DHIAZY9. 00, F3, R0, 18,04, 29, IF
464 DRATR1IZ.CS, 0/, B4, 18, 13,.65.FD
456 DATHAR.ES.ES.RD, 1B, 14,29, a7
458 DATHEZ. 14, 90, 52,66, A5, F4.FQ
478 DRTAZS.CR, FZ2,D0,21.A9, 80, 8%
472 DATHFZ.AYS.FILESD, A6, AH. H9, 9
474 DATH2ND.SE2, 86, A6, FF L. ES. 28R, 29
476 DRTRSY .85, FF,E0, 02, 08.17 . R
472 DATHBZ,FE,R3.B7 . BN A3. 67 . L2
480 DATA3C,19.99,A9,32,90.A3,087
482 DATACAH.4L.C2,42,E6,FF, A&, FF
484 DRTRED.49.44,8D,22.08,AR5.F4
4286 DATADA,17,R5,FD, 12,65, 9/, BA
428 DATAZA,OR. 8D, 98,19, A0, 14, 14
499 DARATAZ2,FE.90,02,93,.81,8D0, 19
422 DATADA,CE.232,D8,AD,11,D049, 29
s o ; ‘ 424 DATA?F,28D,11,D9.A3,A2,8D, 12
Gl . ; 1 f% 496 DATADA,AD,12,D8,989,81.,80, 19
p 492 DRATADAY, 62,A%,68,AA,68, 49, A2

. 99 DATAR4,A0.CH,88,00,FD,CA, DO
TIHE oy %02 DRATAFZ,20,2F,43.4C, DE, 42, A9
¥ lumal 504 DATA19.0%,FE,2D,11,09,64,C9
ﬂ:: 996 DATA®Z,D9,0B,AS,FF,CE,FF, DO
388 DATADZ,EE.FF,4C.56,43.09,0D

= e (R T La T Bl Tad—| =10 DATADD., oF. Ao, 00, 90, 05, D2, 9
DATARS,CS.C9,24.FA,807.,RD, 98 o2 DﬂTHEI,4C,H3,41,3?.EF,;;,FT
336 DARTARDC,29.,92,D0,0E,RD,PA,DO =14 DATAA3,PV,21,F8,A2,03,80,13
338 DATAR12,65,FF.8D,909,189,90,803 282 DATARE®,35.EQ.99,02,F6.E1,92 =156 DRTAD4,AR2,45,80,14,04, H? 21
349 DATAEE, 19.D8,RD.91,0D8,C9,36 384 DATABPA,13.9R.28,02,F6.E1,18 518 DATASD, 12,D4.A3.9F,SD, 12,114
342 DATAFA,11,.A5,EF.DQ,07,RD, 008 386 DRATAYS,EN,95,EH,90,02,F6,E1 920 DATARZ,89,8D,12,04,4C,A2,41
344 DATHRDC,29,91,D0,9&,CE, 41,00 288 DATAARS.FAR,AZ,96,3D,28,D8.,CAH 922 DATARZ,88,CAR,18.FD,4C,D1.41
346 DATACE.@1,09,AD,N1,D8,C3,94 298 DATA19,FR.AZ2,90,B5,E1.FR,33 929 DATAL1N, 19,P8.3C.FR,.009,33,30

L R SR TN SRR L) B

OO N S N O

Apb
Lhb
SRS

o 0 () 0 ) G )Y

NS

) 348 DATAF®,11,A5,F0,D0,87,AR0, 88 292 DATASS.F9.BS,EN,85,F8, AA, BA 926 DRTADY,33,30,09,3F ,F9, 09, OF
) 2%@ DATARDC,Z29.,92,09,06,EE,81, 18 394 DATAB1,FS.FA,03,4C,37,43,R8 928 DATACR,09,03,09,09,83, 909,99
} 352 DATAEE.QA1.D8,Cs,FA.14,898,R3 396 DATAZS.Bl.F8,D8,F7,ED, 02, D9 530 DATABA,29,09,99,09, 90, 96, 26
} 354 DATAR@S,85,FA.AS,F1.D8, 6~;4r 398 DATALB,69.98,9D.03.19, 12,C3 922 DATAROB, 09,096,099, 98,09, 99, 99
J 356 DATAE®.41.C6,FE,18,049,R9.0 408 DATAAA, 28, 08A,[R2.08, 2D, 632, '8 534 DATROY, 09,009,909, 00,00,09, 00
; 358 DHTHBﬁ:FBJHSJFB;HBJBH,HRJRD 402 DATA95,E1.4C,A8,41,B5,E0,18 536 DATA98,920.80,00,90,06, 90,94
; 260 DATA91,D0,9D,83,D4.AR/D, 84, D8 484 DATAGS, 28,95,E09,24,12,F6,E1 528 DATRO9, 90,00,00, 90, 88, 05, 26
J 362 DRATAZD.PZ.D9,R2.01,0R.8E, 18 486 DATREZ.ES,.EQ,DE, D8, EE, RS, F49 940 DATAV1,008,00,02,86,90,0]1 ,98
: 364 DATAFC,AS,49,FF.2D,10.D8,8D 4088 DATHFAQ, 1E,.RS,F1,18,035,R3, 28 942 DATASA,92.96,80,9]1 ,00, 94, 62

& DATA1@,18,R[D,18,D9,23.81,F8 418 DATASD.EB.D4,40C,C2,41,A3, 21 944 DATAY9,09,81,09,98,02.680, 90
268 DATAAY,$5.8D,14.08,80,18.19 412 DATASD,VE.D4,A5,F3,4A.4H, 4R 546 DATAS1,09,00,092,99,09,41,029
: 370 DATAARZ,84,95,E1.RD, 08,108, 48 414 DATAA2,28,8D,83,14, /3, 88,85 548 DATAP9,P2,09,08,21,09, 99, 28
: 372 DATA4A, 49;«;,69 B2,25,E9,B0 415 DATHF2.,A5,FE,38,ES,FF,23,87 559 DATAR99,00,090,89,00,.00,00, 098
! 374 DATA9Z,DE,EL1,AD. 19,08,29,81 418 DATAR3SS,FE.%0,03,4C, 1F, 43, /9 952 DATAR99,09,00,80,09,99,09, 28
l 376 DRTAFA, @B, B5,EQ, 18,69,20,395 428 DATHG4,8D.FF.41,8D.082,42,R3 954 DRATA92,09.00,00,00,00,00, 00

» 378 DATARE®.S9,02,F6,E1,AD.91,D8 422 DATAR2&,81,FE.41.R%2.,08,80D.81 556 DATA9@,99,09,00,908,09,90, 99
J 380 DATA3E,E2.32,29,F8.A8,18,75 424 DATAR42,8DN.94,42,A%,02,20.,85

(listing continued on page 103)
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You are commanding a squadron of four
ground attack aircraft...

The mission is seemingly hopeless.

Fly along the river at zero altitude, twisting and
turning crazily to stay within its tortuous banks,
blasting at anything and everything in sight. Especially
the bridges.

Three of your jets are held in reserve while you
are pitched against Battleships, Enemy Aircraft, Land
Tanks, Balloons, Helicopter Gunships. All intent only on
your destruction.

And destroy you they will, if you don't get them
first. You'll need to keep an eye on your fuel gauge.
But take comfort, you can take fuel on board from
one of the special depots.

Stay cool. Stay low.S

o
A

If you get hit-and nobody has yet reached the
end of the river-your next reserve starts at the last
bridge you blasted on your way through!

Each target you destroy adds to your points
score.

Like all Activision Software, River Raid will hold
you and keep you coming back for more.

Chocks away!

Lose yourself in the world of

“ACTIVISION,




——

—————————————————————
(continued from page 101)
every time you play the game, but if you don’t
own an assembler I'm afraid that every time
you load Cosmic Cavern you will have to
endure this delay while the Basic subroutine
enters the data into memory. Please check
carefully that the hex code has been entered
correctly before running.

The heart of the program is an interrupt

routine located at 4000 hex to 4380. In Cosmic
Cavern all interrupt sources, such as the timer
chips, are disabled except for the raster inter-
rupt. The raster scan is controlled by the 64
transfers the screen memory on to the teleg
vision from top to bottom every 1/60th of a
second, and the process takes about 1/60th of

a second..
The raster position can be found in locations

generated when the raster scan is about half
way down the screen. This is explained in the
programmer’s reference guide. When this
interrupt occurs the routine at 4000 hex
commences, the '64 is set into 25 row mode so
that the score and instruments are held
stationary, the spaceship is moved according to
joystick or keyboard and any bullets are moved
down the screen.

Finally, the cavern is shifted up the screen by
one bit — since smooth scrolling is involved
the cavern is only moved a fraction of a whole
character up the screen — multiplied by the
spaceship speed, and the scroll position is
updated in register DO11 hex. If this move-
ment exceeds seven bits the screen memory is
shifted up one whole character and the cavern
wall blocks and starts are added on to the

of the screen; the 64 is set in 24-row mode so
that the smooth scroll position, lower three bits
of D011 hex, takes effect and completes the

interrupt.

Speed, bullet and time

The program running under this interrupt
is responsible for the speed bullet and time
instruments and also waits for the spaceship to
collide with an alien or cavern walls — sprite to
background collision detector DOIF hex — if
a collison does occur this program takes over
control of the spaceship producing the crash
effect and then resets for another game.

A cassette is available containing two copies
of Cosmic Cavern for £3.00 including postage
and packing.

Send a cheque or postal order to Patrick
Edmond, “Le Nid"”, Scarborough Road,

TR |

RS

D011 and D012 hex, and in Cosmic Cavern a| bottom of the existing cavern. By now the
latch is set so that an interrupt request is | raster has completed a scan, so return to the top | Driffield, East Yorks, Y025 7EQ. =
(listing continued from page 101) g
558 DATAOY, B9, 99,99, 09,89, 0
s 93,99 676 DATAL
60 IATAPS, 99,099,309, 00, 1,99,33,32,00,12.99,34 73
EEmasaEnEd HRESNIRERT ZEmennney
TA09,99. 50,99, 09, 99, 96, 29 136.32,00,15,00,37,32 735 DATARD. A1 .98, 9D F&. DR, o0 o
264 DAThoG. oo’ 50:00,09,09,00,00 632 DATARD, 16,00,38,32,00,17,00 = e e (TS DR, 16
:90,09,00,00,90,38 684 DATA3 194, 0,90 208 DATAG2,05,AR,C3,C y . Eo
S63 DATAGR, P9, 99,009,099, 99 2,32.00,00.89.,00,33,32 gaz e e e DO
199,09, 99,909,809 686 DATAZA ApSera s 902 DATAAS,PA,285.RS.A Z
570 DATAO9,29,09,09, 09, 00, 29 ,27,1C,1C, 1B, 89,0C,0C 204 1 53, A8. AR, A9, B4, 83
S SRR + 99, : 914 DATARS, AR . OB, A9, 9
B2 DBTROA, 07,06, 05.03.01.08.02 oo aiog: 00 9C/6C,00.00.00,15 $02r OR el A0 Pl
,07,96, ,91,08,82 €99 DATAZC, 2" 999,13 805 DATA13,91,A8, RS, AS :
574 DRTARA. AR, BE, BE, BE , BE, A £+23.23,1C, 28,09, 0C, B0 AR
» N, B, D JE, BE, AR, AR 692 DATAOC ety 208 DATASS. A2, 90,02, E6 d
S76 DATR9S, 29 P9, 98,08 ag’ga C,8c,ac,ac,oc, on 0a,2Z2ep - 1,82,E6,A9,.ES.ER
’ ’ ’ ’ [5]5) £94 DATRZ9 ! ’ 219 DATA1A.DO.EE.A9.0 - &
578 DATAFF,FF,FF, AR, FF,FF,FF, 124, 1C,99,8C, AC, BC, AC 5. A%, 0K, A2, BA, 31
+Fr.FF,AR,FF,FF,FF,AR €36 DATA30 (BC 212 DATADA. DS, 90,96, D2, ER s
589 DATAFF,FF,D7,D7.D7,D7,F *€6+251 29,99, 2R, 1R, 26 R pe
i .D7,FF,FF £98 DRATRZ29.1 A ax1s 214 DATASD.9Q, DA.E2.EQ o
982 DATAHFF,SS.FF 55);:,: 55, F »1C,90,32,32,32,32,32 . 2.EA.S8.00,F2
:FF,35,FF,55,FF,SS 799 DATA3 J 816 DATAA2.21.2D.1/. 13
584 DHTHGEIIG"':BB:BB %]5] SE; @ 2;32;32,68»58.- 1F .28 1E L= 3. /D, 1F. Dy
: +98,092,00,00 702 DATALF s 818 DATAAS, 18,80, 12,14, A3, RS, |
586 DRTHQB;%-% 99 an ae 20 ‘ea#zﬂ) 19-26: 29 IC 20 SO0 2, L ."H?-H.,...ﬂD
99,9994, % =+ iL.00 3200 DATA1Z.DA,R2, 14,3
385 DATAGD, 00,00, 00,00, 00.00.00 .on aTno2’ 5232,32,32,32,32,32 B2 272 e Sl LLbas
+99,09.99,00,00,88 706 DAT +92,32,32 822 DATAL12,19.A9,81.80. 19, [N, 42
599 DATR18,3C,7E,C3.C3,7E.6 A0Y, 00,090,909, 1R, 26,2AR,249 . Bfepd 21.2D. 12, D4, /2
C.7E,C ,7E.B6,E7 788 DAT Gtz 224 DATAFF.8%5.F4,58 : -
592 DATA18,3C, 18, 7€, 18, FF A20,1R.9, 1A, 18,2D,1C,23 g bl L
+3C,18,7E, 18,FF, 18, FF +2D,1C,29 32€ DATA1G.FQ,07,AD, ¢ o
594 DATA18, 18,3C, 7E, SA, 7E 719 DATA2%,09,19,30,00,27,18,2 e 9.F@,87,A0,a1.1C. 29, 16
% bty ’ ’ +.DB.DB . 5 £ ¢ 2B 828 DATRDA.FZ.R9.A1.2% Sh gy
%96 DATA7E,FF,DE,DE,DE,DE 712 DATA29,29,1AR.22,99, 1C, 1B i 2:A9.81.85,.FF.RE, 25
+ U8, DB, DE,DE,FF,7E »1C,1B,249 830 DATADA.ES 9,07, 0.5 TI0
598 DATAC3, DB, DB, DB, 714 DRTA2E,2S,1E,00,90,00,00,09 =3 a.E8.8A. 22,93, 81,25, DO
509 DATABR, 10, 38, 7C.FE, 2C. o5, 10 Lo gg;ggg'Ts,aa,sn,1s,a3fa9,gg oL oAz, 0e.A3/F7,FB, 18.FE/RG
2 DATA3C,FF,DE,FF, PRCl- »14,82,8D.,20,08,80,2 :;_‘,:‘ A4 ’ LAY LY, 30, FH, 0%
604 DRTADD, 7C, FE, 06 L6, FE, 0o, 00 Hon DATADG, A9, 43, 8D, 19.03. A9, 16  oa0 porice:F7.4C.50,48, A3, 32,90
695 DATRGR.FC, FE,CE,FE,C6,FE.FC  ror TnoD, ac! 22:R9,00, 61,06, 0D 840 DRTRHS, 05, 51, 4 05, o, 16 £h
£08 DATABD. 7C.FE.Co. oo, co be X 724 DATASD,PE,IC,BD,11,08,A2,00 342 DATARS,OC. F A (DR CR 1 0T H
€10 DATAOD. Lo rt o Co/CA-FE.7C 726 DATARY, 0@, 9D,00,04,90,00,85 =44 n 2,0C. A6, FF, 91, 40, DL, A9
612 narnag,pg,gs,gngG:CG'Fg'Fl 728 DATASD, B9, 06, 9D,00,07.9D.08 adr Lrirn 1o e o SEL IR 0R, 10
614 DATAGR, FC,FE,CO,FO,C0,C0,Co  7aa moTaos. 10 bo. g’ on’ 89/ DA, 9D 848 DATASD S s s R
€16 DATABG. 7C.FE. o o co/€0-Co 732 DATAOW, IB,ES, 18,E3,A9,00,30 550 Alb e T R LG
618 DHTH%,CG,CS,CG,FE,Csjc\s'pg 734 DATAPA,DA.ES,EQ, 11,09,F2,A2 === f'ﬂTHer-' IE»‘;’_fg 'AZ, 95, A2, 083, 3D
628 DATAGD. 36, Fe. 10 15, 1o ce'C€ 736 DATAGS,R9,21,9D,F3,07,CA. 10 534 DAT -2 DB, 0Rs 10, FA. A5 F2.40
622 DATAGA, 00,00, 00,00, 66.66,06 740 DATAGY. on. oo’ oy, on ' D2/A2.A 856 DA easiuiliniah o sl
624 DATABO,CO, C6,CC,F8.C0,L6,C  va0 DTHGD. o8, oo, o/ PF/8D: 13,08 838 ol
626 DATABR,CO,CH. 00,00, CO.FE.FC 42 DATAAD,20.8D,F8,07,A2,50,5D 860 il i o
628 DATADD, C6, EE,FE. D6, C6.CE.C6  oae LATAS0,43,90D.00,08,CR,10,F7 862 DATARY, 1F, 81, 85, D4, A9, 8F , 8D
630 DATARD.CE.EG.FE.DE.CE. ce e  L36 DATARY,OD, 8D, 27,19, A2, IF,AS 264 DHT:'G’D4’QD'@"34'3U*99’D4
£32 DRTRW'?C-FE:CG,CS,C,:'_EE'. ;C 748 DATAYO,95.E0,CA. 10,FE.RY,09 ‘ém Dﬂmgg"‘@-ﬁf'-sl31!.94.[:4.39
§34 DHTRB@-?C- FE#CG-FE-FF.f—e,Pﬂ ?58 DRTHSSJFFiﬂgl89185!FD!H9JFF q;-:é DHT -IJBDI 151 D@)R?:EI-E"DJ ‘:15
536 DATR9A, 7C.FE,CE.CE,CC,FE, 76 752 DATASD, 1C,D9,8D,25,.D9,R%,03 870 DHTSD;’ZG’FF'Safna'FD'99'SB
638 DRTAGR, 7C,FEsCE.FE Fr.re.re  oof DATASD,26.D0,A9,07,8D,22,00 872 TN A D O opna. I
S35 DoTeq. PC!FE.CE.FE.FL.C6,C6 756 DATASD,23,D0.A3,28,85,R9.R 874 DAT SR, 4R, 8D, 83,14, 80,81, D4
642 DATARD, 7C.FE, 18,18, 18, 18, 18 ;gg gg;:gg'g;'ns,9$,31,ns,ce.pé 876 DHngg'g;=gg-;gjgg-gs-ga.as
644 DFITRB@;CE- C&,Ca PG C65,FE 7 v ’ )HSJRS.‘HgaCqua 1[5 878 b St ¢ » 3%, 9. FD
+CE,C6,C68,C6,FE,7C > » L RTACA.DA.C7.AS.FF.C2.07
646 DRATROA,CE, 06,06, 06, 762 DATAFZ.A%.34,8D,01,04,20.03 2, 7:A5:FF,C2,07,.FA
S48 TRTADA.CE, 08, D6, D8, FE.LE 2 o gglgng’g?’97'BD’BC-D4JHSJ65 ecdialla gt s Lt
659 DRATRAFC.CH,FC,B8D,FF.A6. a0 “;' £ 20,80D.04,8D,.97.D4,80.98 384 DHTHEQ!G-. R3.%51.30,04, D4
3 2,FC,0D,FF,06.8C,18 768 5 4 88 2,04,8D,21,04. 082,20, 8
539 DAThec.Ca.FC, 0, FF,06,8C, 18 768 DATADA,A9.51,8D,12,04.R3,8F 386 DATAD : a.gm, 21
- -2 LBk, (B e, FE, (L . AN S 24, D4.A2.A7 .AG,FF .26 . FF
£54 DATA2G.60,C0, 83,03, DB, DE.FF 778 DATAZD, 15,D4,R2,FA.80.PE, D4 =88 DATR=S.DO F-'é- d¢ » A 26, FF
556 DATADY, 7C.FE. 05, C6.C6.FE. 7C oo DATAED, OF,D4.A3,0F, 8D, 13,04 890 iR 0 U T
ESERTHTHON 16,96 15,16/ 105 16090 . vk oD o nae0d: 89, B0, 65, D4 e e dee AR U DO EE P HA 08
S60 DATRO. 70. P 00 00 20, Fe. o¢ 7€ DATASD,86,D4,R9,18,8D, 16,00 594 D FES: BE. A2, 00N 95, 07, 14
E62 DRTROD, 7E.FC. 00, 1E oo FE e oo gg;ggg'gg’ss"Fz’ﬂs-FF-aﬁ,gi sl L OB
664 DATADD.EH, 60,60, 7E . ! 2 ,A2,09,BD,99,44,90,98 =98 NATROT P L. 62,43, 90, OF, A2
666 nﬂTﬂea,?c,gé,gﬁ;EEngfgg'?E 782 DATA20, BD. 09, 43,50, €9, 21, E8 200 SS?S?A'EH':g'ﬂ;-EH e 40, G
668 DATADY, 7C,FE,CH,FC,CE.FE, 70 SE1; R, 27 Bl B AN oD W AT aa e nar s p b eIy aAED
C L FLL LR, FEL7C 786 DRATAFR, 06 = = w20 902 DATAG?.AD, 09, IC, 29, 10, 18, F2
€70 DATADA, 7C, 26, BD, 58, 46, 9D, A%, B = . L DL, 29,10, 08, F2
Lk DRTRgg ;E ;-E,Ec’gc_‘ 18.15,18 788 I'F!TFIBII,@&‘.,cts,s-p,q; ;‘4.];:' gg Ij;;‘ 204 r»'arr-un 80, 45, DA, 0, 0, A, OR
672 DATAOY, 7C,FE, C6/FE, C6.FE, 7C 790 DATA46, 91, 98, 07 . A9, 03,90, /8 = T '
,7C.FE,C6,FE, 96,FE, 7C 792 DATADR, 91, 98, DF, A3, 07,90, 48 READY
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First we jolly well put everything you need to
start home computing into one box.

Then we placed an obligingly low price onitall:

under £140 for a computer, cassette unit, a super
programming course and 4 great games programs.
Boys and girls (of all ages) will just love the
Commodore 16 Starter Pack!
The computer has a 16K memory, real type-

BRITISH HOME STORES - CABREFOUR © CLYDESDALE

WOW!THIS
COMMODORE 16
STARTER PACK'S
WIZARD!

writer keyboard, 121 colours & and also superb

sound and graphics.
[t uses BASIC (this is the language in which
youand the computer“talk”toeach other, right-ho?)
The BASIC used by the Commodore 16 is very
advanced, yet really simple to use. This is because
it gives you more programming commands.
But just in case any of you fellows do have any

COMET *© CO-OP * CURRYS - DIXONS - GRANADA - GREENS - LASKYS - JOHN LEWE-"




LEWIS

|
|

MAKRO © MENZIES

difficulties, we alsoprovide you withaHelp 8 key.
This helps to sort out programming errors by
showing you eéxactly where you went wrong.
So you can get more out of your Commodore
16, the Starter Pack also includes “Introduction
to BASIC)” a guide to programming that any silly
chump can follow.

And SO yOu can get more enjoyi ent, there are

RUMBELOWS - SAVACENTRE - SPECTRUM - SUPREME - TESCO

WALLACE HEATON - WHSMITH - WO

four jolly good and splendidly (.hdl]L‘I]Llng

games: X-Zap, Punchy, Picture Builder and Chess.
If you are thinking of starting home

computing, there has never been a better time

than now, with the Commodore 16 Starter Pack.
No matter what age you are, old thing.

JIWORTH - AND NATIONAL NETWORK OF COMMODORE DEALERS
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" ZOOM 1S AN easy to use machine-code utililyE
and allows the user to enlarge to full screen size
the area of the screen enclosed within a
window. This window can be varied in size
from 8-256 pixels wide and from 3-192 pixels
high. When in Magnify mode the magnified
area can be viewed continuously as the window
is moved. Since the magnified area can also
itself be magnified, using the same window,
infinite magnification is possible, even if of
doubtful use. The routine does not magnify the
colour but produces the magnification in the
current permanent attribute colour,

The routine accesses various Basic variables
for its parameters. This means you do not Have
to bother Poking any numbers, but just use a
Let statement. If you call the routine without
having assigned the following variables a “2
Variable not found” error will be given.

The machine code has comprehensive error
checking. Zoom will not allow XPOS or YPOS
to be values that make a part of the window off
screen. If say, XPOS was 270, an illegal screen
co-ordinate, Zoom would give XPOS a new
value that ensured that the window was entirely
on the screen, this value would vary with the
size of the window. The width of the window
can have values between 0 and 5, the depth can

have values between 0 and 6. If the variables :
Width or Depth have values that are too big| | Bas/c program commands.
Zoom will change the value to the maximum| [ A ... Clear main screen and back-up.
permissible value. Likewise if either has a| | B ... Move back-up screen down to
negative value Zoom will replace the value with current window screen.
0. The width and depth numbers correspond to | | & --- Load with new back-up screen.
the following window sizes: s nMeigtnl-:g; a:)rreeas:nder window until
wsg Pixels ?9'2"'&“'8 M ... Continuously magnify. View can
1 128 96 be moved around using normal
2 64 48 d:rec_:non keys.
332 24 N ... Retrieve bac_:lvg-up.screen.
416 12 Rl Mgke magnified image current
58 6 wmdom{ screen. ;
A 3 s ... Alter wmdqw movefnent step size.
“Thus to have a window size 64 pixels by 12| | 5+ [rease window Witk 30011 Move screen from 16384 16
pixels, Width would be 2 and depth would be| | |rcrease window depth. 32768
4, Ifyou wish to see an Cxample of Zoom error Y . Decrease window he|gh| 30019 Move screen from 39680 to
correcting, load up with the Zoom code and 16384
thcn run the foﬂowing l.iﬂ‘u Of Basic. Machine-code routines. 30027 ;ﬁg%‘g%screen from 16384 to
L%tgmgigﬁoL%nggi;:‘: Address _ 30039 Magnify area under window
. 30000 XOR current window onto The area 50708-50800 is used as work-
Havmg run the program type screen, DOing this twice will space by Zoom and should be left clear.
RAND USR 50000 delete the window 32768-39679 Used to store screen during
This will draw the Zoom window. In this| | 30003 Move screen from 32768 to magnification.
case you will see a very tall, thin window. If 16384 39680-46591 Used to store back-up screen
_{you now type Print XPOS, YPOS, Width,
Depth you will find that Width=5, Depth=0, | program A. Sccdb2asdazelcs
XPOS=248 and YPOS=192. Since XPOS and 18 DATA 373042100 10040181 55 ég:i :;
YPOS denote the top left corner of the| S2i2040ii0@s0.130221005c1i00401320 29 igeczse
window, YPOS has been made 192 since the | z575:5-2100530100037223057251207 763255cE11fdcac
window is 192 pixels high i.c., this is the first| 2> S o e 0100 CEaT e jRos
value of YPOS above -10 that allows the| <c=: 108ff _Be o Sl80case3a’1807red7d
window to appear/sit on the screen, XPOS has 20 DATA "04fc0023038718/873328 10ceb1 ScBiliBctcadcedcasse
been rounded down until the window ison the | 5353555752 220029852 002e 4024078 d 01 Rc 01 aspanocacee 131068
screen, in this case 256-window width. 3cB4 eeRedbOe1cdBdc ic5e111c100ed52330a1bd57b1173cac
The algorithm used for Zoom takes each line | 523 Biza7cBe8a118¢c  Ctoi barn 1508 vcd
of the window, places it in a buffer and keeps | =11 s _ 7@ DATA "dccd 2428051100001
< o Ly K ag oL s x = 3143003Q12¢c21cS S5¢c6a7200511¢
on doubling it in width until it is 32 bytes wide. | 3 f080817(5cnl 0201306573¢02 500¢ 4523308457
It then puts the 32-byte buffer down on the| 5% 8012000e359¢  ceSeaS3SeSccasdsdcanssaldinrons
screen — 192(window y size) — times. The| : CE0ERRE 303 0@3c32e1c22445ceddi3725ce 1225450
initial form of the screen is saved at 32768 and | = Ja7cdsessr: O SiTGara i3den oo
the magnified image is formed on the normal | *© o Bl L A e U
screen ie., at 16384. To create Zoom, type in | 7230 SQ00 LET f=S0000 -
program A and then save it. Now try running | 3 acas ROty LET Cags il RER. 88
it, if you have no errors, then save the code. | 2 4107 Shae for =1 10 LEN 38 OTCE &
The code can be used independently of| - orac IRy o A LS (R Ry
program B, this program is provided to help| * e oF e On TREH LEL She0e
“{you use Zoom.
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up and away ... with his

instant enlarger for the
bleary-eyed Spectrum.

Variables.
APOS - i X co-ordinate of
window
YPOS.... ... Y coordinate of
window
WIDTH................. Width of window 0-5
,,,,, e DEPLH Of window 0-8

.‘I“..l;-.id th+ (INKEY§$=""X"
“-‘.- Ll

=I. “I.
1400
-”R--
“-ag: IF a
POMIZE USR €

Thil EWS o e '~

5060@ IF b>88 THEN LET b=b~39 100S LET XpOoS=xXp0S+3+!((INKEYS="2 1105 IF INKEYS="L THEN INPUT s
S@7@ LET a=a-43 ‘) = LINREY$="5"1 ¢reen to be Loagsed ‘;a%: IF as
S080 LET b=b-48 1010 LET 9pos=4p0s+3% ( (INKEYS="7 *" THEN LOAD +"m";1;as$CODE 398
SO98 POKE Ff,a#16+b ") =({INKEYS$="6"1) 88 K=NDOMIZE USR S0019: RANDOMI
5180 LET =f+1 1020 IF Xpos+4pos<rtot THEN RETU ZE USSR Seeiil
2119 NEXT = RN 11068 FEH #3335 353 33748834554+
S111 PRINT "Line h#19; is O.FK 1025 REM #8344+ 2243205455434% 1107 REM Tape Version
.l 1030 RANDOMIZE USR S0011 RE™ 1108 IF INKEYE="L THEN INPUT “s
S120 READ t10t1: IF t0t1<¢>C THEN PR (save sCreen temporarily.) Creen name 7 " ,as: IF agi>"exit"
INT "“"Error at Line h¥1Q: STOF 1040 LET depth=depth+ (INKEYS=" THEN LORD ""CODE 39880: RANDOMI
5125 LET c=0 ) = {INKEY$="y" ZE USR SO013: RRANDOMIZE USR S001
S1208 NEXT h 1050 LET widthswidth+ (INKEYS= 1
5140 PRINT "No Errors' I —{INKEYS$="X"} 11900 REM #333333 3333 38%5545%
S150 PRINT Save Code from addre 1970 IF INKEYS="R" THEN RANDOMIZ 1110 IF B'' THEN INPUT "R
55 SoQ00 lengih 708 butes, E USR S0038: PRUSE O: PRUSE & fé you s y “;ag: IF as=
1078 IF INKEYS="M" THEN LET mcd= 'Y THEN USSR S0003 RA
. l1-80d: GO 5UB 1400 NDOMIZE
Program B. Demonstrates how little external 1980 IF INKEYS="R" THEN IN e 1120 RAN S0003: REM
g enfirm Y/n 7 “,a8 3 - L Creen.)
control the machine code needs. N CLS RANDOMIZE Us T 1125 PET
€ LET width=1 LET depth=l DOMIZE USR 50011 12382 REM s++73=2% TEFFRE RS
10 LET xp0os=100 LET ypos=100 1988 IF INKEYS= RANDOM 1400 IF mod THEN RANDOMIZE USSR S
25 LET a=l E USR S0039; SR S00 Q@11 RETUR?
32 LET mod=@ 1980 IF INKEYS= RANDOM 1405 SRANDOMIZE USSR SP003 RETURN
42 LIST 1500 REH Put somethin E USR S001¢% SR Soo
S on the screen LET aod=0 1498 REM $334+35 35338253555 %
190 GO 5UB 1S90 119@ IF INKEYS="5 HEN INPUT - 1500 IF NOT mod THEN RANDOMIZE U
110 IF INKEYS§= THEN GO TO 11i¢ tep size 2 ",a: 1IF 1 OR a:28%5 SR S0000. RETURN REM
+ X IF NOT mod THEN RANDOMIZE U THEN GO TO 1iee (Uindow MOde .)
SR S0000 1101 REM #4333+ 223323 3433453 1810 RANDOMIZE USSR S003% RE™
120 GO SUEB 1000 1102 REM Use one or other of (Magnify HMoge.)
140 GO TO 100 theése tLWwo VErs:ions 1520 RETURN
SO0 REM 3345543454533 F5554% 1103 REM 333233333 FEIEEEEF 1980 REM 2533233333322 535%%%
1200 LET t0ol=XpOs+4Ypos 1104 REM Microdr:ve Version 2282 CLERR 32767: LORD ""CODE
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ALL HANDS ON DISK. NOW.

INTER/ 1 SKARNAK > K GG e I j X
ENCOL '\[.U.\. IU.\.‘lh\\)Ik}\.\E\\.\l\ & L]ﬂllkl\ll, EGC a ; WD PRO : HOME BUDGET .
{adventure games {arcade game) {word processing)

Bt -

EINSTEIN SIMPLEX ZEN I'HE CRACKER OH MUMMY!

(VAT cash accounting) ‘ [assembler/editor) ‘ |spreadsheet| A |arcade game)

ALPHABET QUEST/MATHS QUEST _gg NON-VAT ACCOUNTS _a DR LOGO PASCAI
{educational games) (language) (language)

Einstein from TATUNG. Sheer genius fromaround complete confidence in recommending those packages

£499. The complete colour micro with no hidden which bear the “Einsoft Approved” seal.

extras. And with no hidden software, unlike some other So from today you can explore the genius of

new computers. Einstein with software covering a tremendous range of
Right now you can get your hands on both Einsoft applications. From word processing, database and home

and Einsoft Approved Software. An immediately economics to education, ' i

available range that’s every bit as versatile as Einstein languages and games. And
itself. “Einsoft” is our own software, designed and there’s plenty more coming
prepared for Einstein by TATUNG. all the time.

Kuma, Crystal Research, Digital Einstein from TATUNG.

Research and Solo are some of the Sheer geniusathome. O TATUNG
country’s leading software houses At work. At school.

now writingsuperb software packages And now at | nso
for Einstein, and TATUNG has your local stockist.

~_ DIAL 100 AND ASK FOR FREEFONE EINSTEIN FOR YOUR NEAREST STOCKIST. |




Complete that
unfinished symphony
with Nick Lea’s masterly |
BBC composition.

THiIS PROGRAM will only run on a BBC 1.2

operating system with Basic 2 mainly because

the word “OSCLI" is used. To check whether

the computer you use is suitable, type:
OSCLI(“FXQO") (RETURN)

If no error message is produced then this

program should run.

The program is a tool for use in the writing,
development or simple playback of music. It
uses the BBC’s three pitch channels to produce
a possible three-line tune with simultaneous
screen and sound note output. Also included in
the program are routines to save and load tunes
to or from tape, making it possible to store
away a masterpiece you are particularly pleased
with, For the musically uninitiated, or the plain
lazy, there is a harmonisation routine which
generates pseudo-random harmonies to a tune
entered.

In its entirety — well, in this un-REM-ed

version — the program is rather long and may
seem an effort to type in all in one go.
If certain procedures are left out, the program
will run, until a non-existent option is selected,
and if found to be useful, they can be added at a
later date. The advantage of this is that it
initially halves the program length.

BBC

The parts of the program which are optional
to the main function are:

Line Procedure Effect of losing it

number

2280 Procspeed will not be able to
change speed of
playback

2A10 Procpitch will not be able to
change pitch of
playback

25A0 Procsave will not be able to
save a tune to
tape

2790 Procload will not be able to
load a tune from
tape

3130 Procharmonise will not be able to
use the computer
harmonise

Once the program — or section of the pro-
gram — has been entered in the normal fashion,
it can be run. This will produce a menu sheet
with nine options open to the user. They are:
Play tune in memory.

Enter or edit a tune.

Change playback speed.

Change pitch of playback.

Save a tune onto tape.

Load a tune from tape.

Harmonise a tune in memory.

Clear memory.

Exit program.

When first run, there is no tune in the com-
puter’s memory. One can be entered using
option 2, selected by just pressing 2. Option 2

(continued on next page)
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(continued from previous page) S D G M 2 3 5 6 7
produces an instruction sheet which sets out b AR AR AR\ Y T YT e kT N =8 - g, PR Y el
the keyboard of a piano on to the BBC key-
board with the form as shown in table 1. c# d# fe g¢ a¢ ce d# fe g as
= notes G- B F oo QRS B G D E FoG A B C
It shows how to change the lengths of notes Table 1.

using Shifted function keys. Three lines of
music can eventually be built up so the line
about to be used is asked for. A musical stave is
then printed up and the tune can be entered.
Return ends the tune and displays the menu
sheet again. Selecting option 1 will now play

and up to three can be played at once. The
routines to change playback speed and pitch are
self-explanatory and simply alter the global
variables: Del% and Oct%.

The backing store routines — saving and
loading — are done using the Beeb's BPut and

machine-code file, but don't try to run it as one.

The last section of the program, and the last
main option, produces harmonies on tracks two
and three from a subject tune on track one. It
requires the key signature of the tune, which is
selected by pressing the appropriate note, and

- —

the tune just put into the memory at its com
tempo. Tunes of up to 300 notes can be

italicised ""b" in line 2050 is CHRS 22b.
REMesssscans MUSIC DN THE BEEBes

REMsssas

RErMesss

MODE 4

REM MAIN PROGRAM
PROCinitialize

ON ERROR GOTO 70
PROCoptiona

IF DPT=1 THEN PROCplay(0}
IF OPT=2 THEN PROCinput
IF DPT=3 THEN PROCspeed
IF OPT=4 THEN PROCpitch
IF OPT=S THEN PROCsave

10
20 By Nick Lea
30
40
50
60
70
80
90
100
110
120
130
140 IF OPT=& THEN PROCload
150
160
170
180
190
200
210
220
230
230

B e

IF DPT=7 THEN PROCharmonize
IF OPT<>B THEN 180
IF FNyessno(“Are you sure") THEN RU

IF OPT<>9 THEN 80
oFX11,30

s

END

REM

DEFPROCplay(T%)
240 PROCstave

FOR 1%=1 TO 3
260 PLUIX)=TUNE+ (IX~1)#300: D% (1%} =0
270 NEXT 1%

280 REMesasssMAIN LODPesss

290 FX~0

300 REPEAT

310 KX=0: IX=TIME AND DEL%

320 FOR I%=1 TO 3

330 IF BX(IX)=0 THEN PROCH
oxt (I%,TX)

340 NEXT IX

3% IF KX=1 THEN PROCmovescreen

350 FOR IxX=} TO 3

370 BLXIX)=RX(I%) -1

380 MNEXT I%

390 REPEAT

400 DX=TIME AND DELX

410 UNTIL DX<O>IX

420 UNTIL FiX)>=3

A30 ENDPROC

440 REM=

430 DEFPROCnext(I%,TX)
4860 IF 1%=TY THEN PROCgetnote
A70 IF 7PX(1X)=0 THEN FX=FZ+1:007T0 520
480 PROCsoundisplay((7PX(IZ) AND 31) ¢
TPLIIX) AND 224)/32,1%)
490 BXIIX)=LX(((PPR(IX)) AND 224)/32)
PXCIZ)=PLIX) +1
510 Kx=}
ENDPROC
REM=
DEFPROCacvescresn
SCX=BCX+HMHL 1 BHY=1
IF SCL>=192 THEN PROCatave
ENDPROC
REM
REM Pitch,Note length,Channel
DEFPROCuoundi spl ay (PL,N%L,C%)
QX=GX (PX)
OSCLI("FX21,"+8TRe(CX+4))
SOUND CX, 1 ,PYes4+0CTX, 255
Yi=ADS (0%} #B8+903~3e (BCX AND 224)
X%=(BCX AND 31)e32+64
MOVE XX,YX
VDU 233+N%L
IF NX>3 THEN PLOT 0,-24,-24:PLOT 2

8

83838 45E8

§63883

§5‘
~
(-]

BGet statements, thus a tune is treated as a

f10
=1

920 NEXT WX

930 BX(TX) =0

940 PAITR)=O

950 ENDFROC

GO0 REMeoe s s s s e IS EE S -

970 DEFPROCinitialize

960 REM UDC dor stave

990 VDU 23,22%,0,0,0,0,0,0,255,0

1000 VDU 23,224,0,0,285,0,0,0,255,0
1010 RER Treble cled

1020 VDU 23,227,1,2,2,2,2,2,250,1

1030 VDU 23,228,128,64,64,44,128,128,19
1,0

1040 VDU 23,229,3,3,229,9,9,17,151,41
1050 VDU 23,230,0,0,127,0,0,128,207,32
1060 VDU 23,231 ,73,71,65,33,33,43,19Y%,1
1070 VDU 23,232,32,32,47,32,04,120,63,0
1080 VDU 20,233,101 ,1,1,1,1:5,9,3

1090 REMesasseNDIESessnes

1110 vOU 23,235,8,0,08,08,8,36,120,48

IF BLAWNZ)=0 AND TPX(WX)=0 THEN FX=

1120 VDU 23,234,8,8,8,6,8,99,123,48
1130 VDU 23,237,8,0,8,8,8,%6,120,48
1140 VDU 23,238,8,8,8,8,8,59,123,48
1150 VDU 23,239,0,0,0,0,0,48,120,48

1160 VDU 23,240,0,44,54,40,108,556,104,4
o

1170 DIN PX(3) ,BEI3) ,LX(6) ,OX(2T) ,HA(12
o)

1180 DATA 1,2,3,4,6,8

1190 FORI%=! TO &:READ LX(IX)¢NEXT IX
1200 DATA 1,~1,2,~2,3,4,-4,5,~5,6,-6,7,
8,-8,9,-9,10,11,-11,12,~12,13,-13,14,15
1210 FOR IX%=1 TO 2S:READ GX(IZ)aNEXT I
z

1220 DATA 8,5,10,6,9,10,5,10,12,8,46,10,
1,8,1,8,10,1,8,12,3,10,1,10,3,10,3,10
1230 DATA 1,59,12,3,9,12,5,12,3,6,1,59,1,
9,1,5,9,8,3,8

1240 FOR 11%=1 TO 124FOR 1I2%=1 TO 4
1290 READ HX(ILIX,12X%)

12560 NEXT I2%sMNEXT IiX

1270 DIM TUNE 900

1280 7TUNE=O: 7 (TUNE+300) =03 7 (TUNE+&00) =
0

1290 OCTX=961 DELX=141L %= SHX=]

1300 ENVELOFE 1,150,0,0,0,0,100,100,127
¢=20,=20,-20,126,20

1310 DIN key 1

1320 DIM proc 30

1330 DIM data 30

1340 FOR IZ=0 TO 2 STEP 2

1350 PX=proc

1360 (OPT IX

1370 LDX #2S
1380 .loop LDA data-1,X
1390 CHP key
1400 BEQ ¥nd
1410 DEX

1420 BNE 1 oop
1430 LDA #0
1440 STA key
1450 RTS

1440 .¥nd TXA

1470 BTA key
1480 RTS
14902

1500 NEXT 1%
1510 S (data)="ZEXDCVERHNI MOZHNIERSTAY7UL
1520 *FX11,0
1530 »0PT 1,1
1540 ENDPROC

Q00 D% (WX) *BYINK) +LL(C(PPR(TX) ) AND 22
4) DIV 32)

whether it is minor or major.

1740 PRINT"like a plano keyboard with t
he fora="i1PRINT
1730 PRINT" 2 3
AVE) "

1760 PRINT* G M E R T Y U 1=1PRINT
1770 PRINT* S D G HJ*

567 (HIGH OCT

1780 PRINYT* Z X CVEBNM (LOW OCTA
VE) “1PRINT
1790 PRINT* (Where I & Q@ are ‘C'w) "

1800 PRINTIPRINT*The note lengths say b
® changed by-"

1810 PRINT*Canidt) FO,,..Duaver"

1820 PRINT*"(shift]) Fl....Crotchet®

1830 PRINT"(shift] F2....Dotted Crotche
e

1840 PRINT"(shiét) F3....Minia*

1850 PRINT*“(shiét]) F4,...Dotted Minie"

1840 PRINT"(shift] F3....Seaibreve”

1870 PRINT1PRINT"(delete) will delete t
he last note*

1880 PRINT"(return] returns to the opti
ons page”

16890 PRINT"lspace bar) skips over the n
ext note*

1900 PRINTIPRINT™

dof up ta 3 *

1920 PRINT*lines.Please type in the lin
e to be *

1930 PRINT"played or edited (1-3)>"

1940 REPEAT

19350 AX=OET: AX=AX-48

1960 UNTIL AX>0 AND AX<H

1970 PRINY STRS(AX)

1980 PROCplay (A%)

1990 ENDPROC

2000 REM=

2010 DEFPROCoptions
2020 VDU 4:CL8

2030 PRINT1PRINT

2040 PRINT*R U S I C

B BC*

2050 PRINT*bbbbLDLOLOLLODLLOLOOODOOLOOLD
bbbDOOOOOLL"

20460 PRINT:PRINT

2070 PRINT™

ON THE

Options Available—

RO P N o e et
“2090 PRINT

2100 PRINT*1...... Play tune in sesory"”
2110 PRINT*2...... Enter or edit a tune”
2120 PRINT"S......Change the playback =
2130 PRINT"4...... Change the pitch of p
layback*

2140 PRINT"S......5ave a tune on to tap

2150 PRINT"6......Load & tune {roa tape

2160 PRINT®7..... Marmonize a tune Iin m
enory ™

2170 PRINT"B......Clear memory"

2180 PRINT*9...... Exit from the program
2190 PRINT:PRINT" (escape] returns ta
menu” 1 PRINT

2200 PRINT™ Press for option of your
choice="

2210 PRINT:PRINT"
2220 REPEAT

2230 AX=OET
2240 OPT=AX~-48
2250 UNTIL OPT>0 AND OPT<10
2260 PRINT STR®(DPT)

Option>™;

W4, 01PLOT 0,20,24 1550 REN= =a 2270 ENDPROC
690 IF OX<0 THEN VDU 2401 SHX=2 1560 DEFPROCstave 2260 REM wwwn
700 EMDPROC 1570 SCi=0 2290 DEFPROCspend
710 REM 1580 VDU 4:1CLS 2300 PRINT
720 tnote 1590 FOR Vvis=i TO & 2310 PRINT"The current playback speed |
730 IF PXUIX)=TUNE+(J00®IX)~1 THENGIO 1600 VDU 10,227 , 2201 PRINT STRINGS (32,04 s "JLN(DELX) /LN(D) ~3
740 REPEAT RE(225)) 2320 PRINT
750 AL=QET 1610 VDU 229,230 PRINT BYRINGS (32 ,CHRS ( 2330 PRINT“Pleass enter the now speed(l
760 Tkey=A% 2261) =3) 2%}
770 CALLproc 1620 VDU 231,231 PRINT STRINGS (32,CHRS ( 2340 REPEAT
760 IF AX=127 THEN PROCdelate 2261) 2350 AL=GET 1 AL=AL-48
790 IF A%>127 AND AX<134 THEN L% 1630 VDU 233,13,10 2360 UNTIL AZ>0 AND A%<

=A%=-127 1640 NEXT VX 2370 PRINT STR$(AX)
800 UNTIL 7key OR AX=13 OR AX=32 1650 VDU 3 2380 DELX=2*(AX+3)
810 IF AX=]13 THEN FX=317PX(IX)=0 14460 ENDFROC 2390 ENDPROC
@20 IF 7key<>0 THEN 7PX(I%)=32eLX+Tkey 1670 REM= 2400 REMw=ws
830 ENDPROC 1680 DEFPROCInput 2410 DEFPROCpitch
B840 RENssscswu= ——w 1690 CLE 2420 PRINT:PRINT “Pitch change UF or DO
B350 DEFPROCdelete 1700 PRINT L |
B850 IF PXUITZ)=TUNE+(TX-1)+300 THEN 950 1710 PRINT"Editing or Entering & tune™ 2430 REPEAT
870 PRXITX)=PL(TX) -] 1720 PRINT" - 24840 AX=GET
880 FOR Wi=1 TO 3 1730 PRINT:PRINT"The cosputer ‘s keyboar 2450 UNTIL AX=8S5 OR AzZ=68
890 IF WX=TX THEN %20 d is set out® (continued on page 112)
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(continued from page 110)

2480 [F AZ=85 THEN PRINT"Up" ELSE PRINT
" Down ™

2470 INPUT"By how many semltones [nuabe
ryroeturnl” 0%

2480 UY=0LeSGN(AX~TS) e84

2490 IF QX%+0CTZ>0 AND OZ+0CTA<150 THEN
OCT%=DCTX+Q%1 ENDPROC

2500 PRINT"That pitch change is tooc lar
ge"

23510 REM small delay

2320 QX=INKEY (100)

2530 ENDPROC

2540 REMesssssssressesrsnennrrr e e—es
25350 DEFPROCsave
2360 CLS

2570 PRINTIPRINT™
to tape”™
2380 PRINT*

Saving a tune on

2590 IF NOT FNyessno("Are you surs”) n-s\
ENDPROC

N

2600 PRINT:PRINT"Please make sure that-
2610 PRINT"leccecene A tape recorder is
connected”

2620 PRINT"2.cccnnee The levels are corr
ectly set”

2630 PRINT"3:cccnsses A usable tape is In
side”

2640 PRINT:PRINT"Filenane of tune (max
length of 100"

2650 INPUT™)>" . F§

26460 1IF LEN(FS$) >10 THEN 2640

2670 £11e=0FENOUT F$

2680 FOR 1=1 TO 3

2690 QASTUNE+ (I=1)#300-1

2700 REPEAT

2710 Q%=0%+1

2720 BPUTS File,70%

2730 UNTIL 70%=0

2740 NEXT 1

2730 CLOSES file

27460 PRINT"File saved.Please stop the t
ape.”

2770 QX=INKEY (200}

2780 ENDPROC

2790 )
26800 DEFPROCIoad

2810 CLS

2820 PRINT:iPRINT

2830 PRINT" Loading a tune from tape”
2840 PRINT" ______ .
2830 PRINTi1PRINT

2840 IF NOT FNyesno(“Are you sure®) THE
N ENDPROC

2870 PRINTIPRINT"Please make sure that-

2000 PRINT™leccecnnas A tape recorder is

connected"”

2890 PRINT"2...:22++:The levels are cor
rectly set”

2900 PRINT

2910 INPUT"Filenana”™ ,F$

2920 IF LEN(F#$)>10 THEN PRINT"Can’'t be
longer than 10 characters”:G0TO 2910
2930 file~0OPENIN Fs®

2940 FOR 1I=1 TO 3

2950 QX=TUNE+3I00=(1-1)~1

2960 REPEAT

2970 Qh=Q%e1

2980 70%L=BOETH file

2990 UNTIL 7Q%=0

3000 NEXT 1

3010 CLOGE® file

3020 PRINT"File loaded”

3030 O%=INKEY (200)

3040 ENDPROC

3050 RE?
3040 DEFFNyesno (AS)

3070 PRINT:PRINT A$+" (Yes/No)?"}

3080 REPEAT

3090 AL=GET

3100 UNTIL A%Z=89 OR 78

3110 IF AX=89 THEN PRINTY"Yes" ELSE PRIN
T"No™

3120 =(A%=09)

3130 REM== -

3140 DEFPROCharsonize

3150 CLS

31460 PRINT:PRINT
3170 PRINT"

3180 PRINT"

3190 PRINT:PRINT
3200 PRINT" This harsonization routine
requires”

3210 PRINT® that the tune to be harason
ized is"

3220 PRINT® 1w put onto LINE 1.*

3230 PRINT" The computer will then gen
erate ©

3240 PRINT" harsonies on LINES 2 & 3.°
3230 PRINTIPRINT

3260 IF 7TUNE<>0 THEN 3330

HARMNONTIZINB"

SAAASSSANAL AL A S -

3270 PRINT" There is no tune on LIN
£ 1.

3280 PRINTIPRINT™ Please put one
on*

3290 PRINT" A e e

3300 PRINT* (Preas (Space bar] to retu
rn to menu)”

3310 REPEAT

3320 AL=GET

3330 UNTIL AX=32

3340 ENDPROC

3330 PRINT" Is the tune currently on
LINE 1"

33460 IF NOT FNyesno(* to be harsoniz

ed”) THEN 3280

3370 PRINT:PRINT"14 the keyboard is arr
anged-"

3380 PRINT" S D 6 HJI"

3390 PRINT" Z X C VB NN

3400 PRINT:PRINT"then press the note co
rrasponding to"

3410 PRINT™ the key >~

3420 REPEAT

3430 AX=GET

3440 Thkey=A%

3430 CALL proc

3460 UNTIL 7?key<>0

3470 BX=(7key-1) MOD 12

3480 PRINT:PRINT"“The key of harmonizati
on is "jS%X+1;" keys *

3490 PRINT™ up the keyboard"

3300 PRINT: INPUT"Major or Minor (MAJ/MIN
) 3 A

3310 IF AS<O"MAJ" AND ASCO"MIN® THEN 35
o0

3320 IF As="MIN" THEN SX=(SX+3) MOD 12
3530 REMssssssHARMONIZAT IONsses

3540 POINTZ=TUNE

33350 BASS%=1

3540 REPEAT

3370 PITCHA=7POINTYX AND 31

3580 NX=(7POINTX AND 224) DIV 32
3590 SCIL=(PITCHX+12-8%X) MOD 12
34600 IF SCX=0 THEN SCX=12

3&10 DIFF%=12

3620 FOR IX=1 TO 4

3630 HE=ABS (HX (BCX, I %) -1 ~-BASSX)
3640 IF HX<DIFFX THEN VX=1%:1DIF
FreMX

3650 NEXT 1%

3660 BASSY=HX (8CX ,VX)

34670 H1X=BASSX+8%: IF HIX>12 THE
N HIX=H1%-12

3680 VE&aVL+ (RND(2)#2) =31 IF Vi=0

THEN Vi=2

3690 IF VieS THEN VI=3

3700 H2%=HY (BCX,VX) +8%

3710 IF H2UCHIX THEN H2%A=HIZL+12
3720 IF RND(A)=1 THEN R%=] ELSE
RY.=0

3730 Z(POINTXL+300) =328NL+M1X
3740 Z(POINTY+400) «I2eNL+RY#HIL
+*(1-RX)sHIZL

3750 POINTZ=PDINTX+1

3760 UNTIL ?POINT%=0

3770 7(POINTY+299) =32eNL+S%+1: 7 (POINTX+
S99) «I2eN%+5%+8

3780 7(POINT%+300) =017 (POINT%+4600) =0
3790 CLS

3800 PRINT“HARMONIZATION COMPLETE"

3010 PRINT® 4 Avaasasatt ittt v e

3620 AX=INKEY (100} -
3830 ENDPROC

OB0TICS SPECIA

* Small robots and their

P

16 page pull-out supplement

* Buyer's guide to personal robots

currently on the market

* The technology of small robots

big brothers

Plus ALFRED THE ROBOT

Build an educational mini robot
from an inexpensive D.LY. kit.

112 YOUR COMPUTER, NOVEMBER 1984




Introduce yourkids to

another friendly teacher.

The Mr. Men and friends, have all gone back to school.
They're learning a lot. So they can help youngsters, from
4 upwards, to an enjoyable-start on the rudiments of reading,
and the basics of arithmetic.

There are games for keen-eyed youngsters to sharpen obs-
ervation, and games to help unravel the mysteries of left and
right. They're ideal for home use, nursery and primary schools.

HERE & THERE WITH THE MR. MEN

Telling left from right, and working out simple
routes can confuse young children. In these four
games they learmn by giving directions to the Mr. Men.
Watching what happens on screen is fun. The games
progress in difficulty as the children get more expert,

For 5to 8 year olds. On cassette for the
Spectrum 48K, BBC B and Electron. £19

WORD GAMES WITH THE MR. MEN

Some sorts of words can cause difficulty for
children just starting to read. This double cassette
pack takes an amusing look at comparatives and
superlatives. It also has fun vath opposites and keeps
Mr. Bounce leaping about with positional adverbs.
Fourteen games in all. Includes keyboard overlay and
llustrated book.

For 5 years upwards. On cassette for the
Spectrum 48K £995

Also available; First Steps with the Mr. Men -
games for pre-readers. On cassette for the BBC B,
Electron, CBM6&4 and Spectrum 48K. £895

COUNT WITH OLIVER

Two games in which cheeky young Oliver leams
to count and do simple sums. Choosing different toys
in various colours requires single digit answers from
the players.

Next greedy Oliver asks for lollipops and adds
up different shapes and colours. Subtraction is
achieved when Oliver devours the lollipops. He swells
visibly and his fate will delight young children.

For 4 to 7 year olds. On cassette for the CBM64,
Spectrum 48K, BBC B and Electron. £795

LOOK SHARP!

Two programs with seven games to test and
train children’s powers of observation in an amusing
way. On Old MacDonald's farm they sort the sheep
from the geese and the cows from the pigs. The
games are Memory, Odd-one-out and Snap.

SORT, the second program, is a space
observer’s test with a vanety of space scenes to scan
and remember.

For 3to 11 year olds. On cassette for the
CBM&4, Spectrum 48K, BBC B and Electron. £195

QUICK THINKING!

Two futuristic, arithmetical mind stretchers. In
SumVaders aliens in numbered space ships drop
numbered robots. Correctly added or subtracting the
two numbers destroys the robot. If you are wrong or
late the robot lands, Correct answers are displayed.
Five levels of difficulty.

Robot Tables puts the player in charge of a robot
making machine. Maximum robot output is only
achieved by mastering multipfication tables to give
the correct instructions to the machine.

For 7 years to adult. On cassette for the CBM64,
Spectrum 48K, BBC B and Electron. £695

All CBM64 and BBC B versions are available
on disk.

e — ==

= - — — —

SOFTWARE FORALL THE FAMILY

Available from Boots, W.H. Smith, Spectrum and all
good software stockists. Write for a free catalogue to:
Mirrorsoft, Holbom Circus, London, EC1P 1DQ.
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THE ULTIMATE IN AMERICAN l }
SOFTWAREFORYOUONU.S.GOLD § ¢
U.S. Gold is stockedstl;y all leading computer F r
res.

DEALERS! For information on how to become a b

U.S. Gold Stockist write to: CentreSoft Ltd., Unit 24,
Tipton Trading Estate, Bloomfield Road, Tipton,
West Midlands DY4 9AH. Telephone: 021-520 7591.
Telex: 337268. Overseas enquiries welcome.
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7 for the
: 7 Dragon 32

il
/

V1014 /4 Nick Stevens

MBEL

| THE CURSE of Abu Simbel is an adventure
game written for the Dragon 32. The object of
the game is to find the Golden Mask of Abu
! Simbel — but beware of the Curse!

The game uses the standard Verb-Noun
input format but with a few extras — pushing
Shift and an arrow key will abbreviate the
direction commands. For example, pressing
Shift and up arrow will print Go North, press
Enter to input.

Also, when getting an object, you can use It
to refer to the object. Other features of the
game are spiit screen scroliing, a real-time
ciock, a diagram of current exits and sound.

The Dragon’s sound command has been re-
defined for extra flexibility. The new format is
Sound N,N — where N is any number between
1 and 65535. The second number now refers to
number of cycles and the first is the pitch. The
real-time clock is displayed at the top of the

Listing 1.

CLEARS00,31999:CLS: PRINT@IS8, "PLEASE WAIT A MOMENT.*

PCLEARY

X=32000

READAS: IF AS="END* THEN &0

POKEX, VAL ( "&H" +AS) : X=X+ 1:G0T040

EXEC32000

EXEC32141

PRINT®134, "LOADING MAIN PROGRAM, *

CLOADM

100 DATALO,BE,7E,47,8E,80,33,10,BF,01,21,A4,80,A7,A0,8C,81,CA,25,F7,8€E, 7F, 88, BF,
01,23

110 DATASE,?D,21,BF,7F,CC,39,34,34,8D,8E,83,27, 1%, BF, 01,44, 3%, 35, BD, 89, AA, 34, 36,
BD, 8E, 83

120 DATABF,O01,46,BD,00,AS,27,07,3%,36,C6,02,7E,83,44, B4,FF,03,84,FE,B?,FF,03, B6,
FF,23,8A,08

130 DATAB?,FF,23,B4,FF,01,84,F7,87,FF,01,10,BE,01,44,86,FD,B?,FF,20,BE,01,44,30,
1F,26,FC,7F ,FF,20

140 DATABE,O1,44,30, 1F,26,FC,31,3F,26,E6,B4,FF,23,84,F7,B87,FF,23,B86,FF,03,8A,01,
B7,FF,03,35,36,39

150 DATA30,CC,S1,6F,84,6F,82,86,38,A1,82,24,02,6F,84,86

140 DATAL17,Al,82,24,02,4F,84,30,CC,0B,BF,01,0D,39,8E,9D

DATA3D, BF,01,0D, 39, 30,CC, 2C, 4C,84,86,32,A1,84,26, 1E
DATASF,B84,6C,82,86,3C,A1,84,26, 14,6F,84,4C,82,A1,84

DATAZ26,0C, 6F, 84, 6C, 82,86, 18,A1,84, 26,02, 6F, 84, 7€, 9D, 3D, 00, 00, 00, 00

DATABE, 04,A0,A4,88,20,A7,80,8C,05,DF,24,F4,39

DATA END

Listing 2.

S POKELHIPE, 8! POKELMLPC, WHPE: POXELMI 7D, LHE4 I POKERM L P, bHAL I POKELML PA, WHID
4 POXEIRD, 138:POKES7, 123:POKELSS,0

10 Rl jeQiMU=LICR=]{PFe0IPP=0: TeOINeQ: Mi=0: L =01 Q=0

20 DIMER (48] ,VOI(D1) ,NS(22) ,Diam,3) NP2

30 CLs1

40 FORA=0O TO 24 STEPZIPRINTEA,CHRES (L1721 ICHRS (2346) I INEXTAIPRINTSTRINGS (6, 3200 4
90 PRINTEIZ, GTRINOS (120, 1201

40 PRINTEIA, “A" I IPRINTEAS, "w o "1 IPRINTEVE, "a" | {FOKEIO70,42

70 PRINTEAI, "Lime® | IPOXEIO”7] 61

80 PRINTEZI,CHRS(L77) ISTRINGS (8, 1791 1CHRe (1 78) 4

PO PRINTRION ,CHRW (101} ) *00I1001 00" 1CHAS(104) |

100 PRINTEII7,CHRS(180) |STRINGS (8, 180) |[CHRE(104) |

110 PRINTEO4, “exite® ) IPOKELLLD, S8

120 PRINTRAO0,CHRS (204 ) | CHRG (204) 1 CHRS (Z03) |

140 POKE1S04, 149

160 SOUMDZ000, 10

00 SOUMD2O, 40

130 PRINTEVZ,CHRE(Z02) ICHREI128) ICHRO(LY71)
150 PRINTELIA,CHRE(Z0J) ICHRS (193] 1 CHRO (19911

170 PRINTE4S4, "DOURE SPEED (71
100 AS=INKEYS: IF Ame**
190 IF AG=*Y® THMEN PRINTCHR®(0)1°Y* | IPOKLAS4TS,0 EILEE IF A« N" THEN PRINTCHES IO
1)WY I POKEADAYS, 0 CLEE 00TO 170

210 AS=INKEYSIF AS=CHRSI(S) THEN SOUNDIO,80:00TDI70 ELSE
KBOO,30:0070 270 ELSE 210
20 FORA=L TO 4:EXECITITSHINEXTA

screen along with a compass and the room’s
exits.

First type in listing 1 and Save at the start of a
! blank tape. This program sets up the sound,
clock and scroll routines, it also loads and runs
the main program. Second type in listing 2. Do
not attempt to run this program without first
running listing 1, as it calls the machine-code
routines set up in listing 1.

To aid debugging it would be useful to miss
out lines 5 and 6 until the program is fully
working. These lines disable the Break key,
List and LList functions.

Now Save this program after the first by:

GOTO 9000
This will Save and autorun the program.

I will supply a copy of the program for £2.50.
Please send a blank cassette and an S.A.E. to:
Nick Stevens, 8 Hope Place, Musselburgh,
East Lothian EH21 7QE.

THEN]IBO

IFf AS=CWRE(13) THEN BOU

(continued on page 119)
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ecy is about to be
fulﬁrecr The Dead will rise

again to eat the flesh of the , ) |
living...

From the authors
of ANT ATTACK,
Sandy White
and Angela.

- Softsolid 3D* from SPACEMAN

‘Pllmt pending

‘a Ma:l Order, P. 0 Box 6, Wimborne, Dors
- TelephOne (0202) 891744.
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48K Spectrum £6.

Blood & Guts
A fantastic fight to the death w
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the Galaxy
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w hen you're up against all the evil in the universe, you  dodging, chasing and blasting power than ever before.

need the finest joystick. Weak, sticky, slow controls The Wico® range includes the famous Red Ball ™ straight

can only lead you to your doom. out of the arcades. The Three Way Deluxe with interchangeable
You need a Wico.™ The controls in more than 500 handles. The light but rugged Boss. And check out the state-of-

modem arcade games are actually made by Wico® Theysetthe  the-art Trackball: many owners use it for serious programming,

industry standard for durabilityand performance. And the same _where it gives them effortless cursor control.

arcade quality goes into the Wico® you take home. £ Ask your dealer to let you handle a Wico.® Quality
Wico® joysticks work directly with the (you'll find) costs money.

Commodore 64™ Vic 20 all Atari* Home
Computers and Atan® Video Games
Add an interface
a Sinclair Spectrum or Apple 11* and lle® If you
have a new MSX computer theres the just
released MSX Grip Handle for you. -
What do vou get? A man-sized handie il
on a virtually unbreakable shaft. Tough, [
ultra-sensitive Wico® switchgear. A heavy-
weight base. A year's guarantee. And more shee

But if you want to have less trouble fighting your
s Controls, and more power for fighting the
‘m orces of darkness . ... only Wico® is worthy
® of your hand.

THE FINEST HAND CONTROLS
IN THE KNOWN UNIVERSE

% CGL HOUSE, GOLDINGS HILL: LOUGHTON. ESSEX IG10 2RR.01-508 5600. LOOK FORTE WICO NAME IN ALL GOOD SHOPS AND CATALOGUES.




(continued from page 115)

230 SOUNDACO, 20

40 PRINTE4T7, *FLEASE WALT'®

30 ExEC3I7228

T840 READASIFORA=1 TO 4IRS (A} =ASINEXTA

270 EEADRW (D)

THO FORA=4 TO VIR IA)=ASIMNEXTA

I70 FORA=IO0 TO A0INEADR®(A) I NEXTA

300 SOUMB400, 20! EXECIITTS

310 FoRA=L TOD o8

320 FOR®=0 TO 3

330 READD(A,D)

340 MEXTR, A

330 SOUND400, 20: EXECITIZ6

40 FORAsL TO J1:READVE (A) :NEXTA

JI70 SOUNDACO, 20: EXECIZITE

300 FORA=| TO ZZIREADNS (A) NFIA) INEXTA

3P0 BOUNDAOO, 201 EXECIZZTS

400 FORAs] TO 3:EXECIXI26180UND20, 301 NEXTA

410 FOMEIZIZT, O1POXEIZTTI, 01 POKEIZ2T4,0

420 SOWBIBTO

A0 AS<RS (W) 1 00BUBISEO

433 IF Redd THEN GOTO 433

440 FORA=L TO 2211F NP (A) =R THENM PIII“I“’.'““I CINSIA) )", "1EXECIZTTA ! BOUNDY

00,9

430 MEXTA

480 GOIURITN0

AT0 IF ReJ9 AND MU=] THEN PRINTE44Y,°A MAD MUMMY BLOCKE YOUR PATH'*IEXECIZ224:F0

RA=1TO 3:SCUND¥O, 10! BOUND40, J0O: NEXTA

480 IF Re33 AND CR=] THMEN CCm-LIPRINTEA4P,"THE CROCODILES START mOVING' *1EXECIZ2
261F0NA=| TO J1GOUNDLO, SO!SOUNDSO, 101 NEXTA ELSE CCe0:1C0=0

A0 IF TCe 1 TRER CO=TO+ 1 1¥ COY2 THEN PRINTE4RY, "THE "WEFTILEY JUSY MADE A TREAL®
IEXECITITAIPRINTRAAY, “OF YOU' 1! "1 EXECIZZZ6:100TOI700

S00 IF Pel THEN PPuPP+1:1F PPYL0 THEN PRINTE44T, "YOUR SKIN HAS BECONE RED AND :E
EECIITZS: PRINTRAAY, "BLOCHY ! YOU MUST HAVE CAUDMT*:EXECIZZ2261PRINTEG4Y, *SOMETHING
IN THE TOME'!*:EXECIZE24:00TO3780

SI10 IF PPI7 THEN PRINTR449,*YOU FEEL BICK'*i1EXEC3IZZ24:SOUNDZOO0, 10

BZ0 IF NP{1¥)n=2 THEN P=0

830 IF Regl OR R=45 OR =47 THEN IF AND(9)=3 THEN PRINTER44?, *THE FLOOR JUST COLA

PEED' *IEXECI222 =311FORA=1 TO 300 STEP 10:SOUNDA, 1OINEXTA

S0 IF Red| AND NO=CWEST® THEN PRINTE44Y, “THE DOOR SLAMS SHUT BEMIND YOU*:EXEC3IZ

224190UNDI00, 20 BOUNDAOD, 10

930 IF Mel THEN MemMMe]

B40 IF WRO10 THEN NOIZ1)=*A DEAD MONKEY"IM=Q

BP0 IF WFIZ114()~2 AND RMD(S)=2 AND HAMY10 THEM NF(Z1)e-]

S80 IF L=l AND R=21 AND NF(S)=-2 THEN PRINTBM449, "YOUR LIOWNT REVEALS A":SOUNDIO, I

OIEXECIZTZAIPRINTRAAY, "FAGSAGE LEADING SOUTH":SOUND1O, 10! EXECIZ2261D121,11%24:080

suNIrZ0

S0 IF R=l& AND NOaTUEST® THEN IF AND(B)=2 THEN PRINTE44?, *YOU SEEM TO HAVE DROW

NED'"1EXECI2226: FORA=1 TO T0:SOUNDA, AINEXTA:OOTOITRO0&CO IF Reléd AND NO="WEST* TH

EN PRINTSMAY, "LUCKY YOU DIDN'T DEOUN * I SOUND40, 30! SOUNDIO , 40 EXECIZ2E28

410 COSURIITO

420 Cos* )" CeQiwam""

430 PRINTRAAT, "am)*y

640 SOUND200, 101 SOUNDAOD, 101 $OUNEI00, 10

430 Xw-f

840 PRINTCSI (POKEL3S,0

&70 PRINTCHES (B) ICOIIFORA=] TO 7O:AS=INKEYS:IF AS="" THEN NEXTAIPRINICHES(BI;* *

1iFORA=L TO 7O:IASSINKEVS: IF AS=** THEN NEXTA:GOTOSP0480 AsASC (AS)

AP0 PRINTCHESRIB) S

TO0 [F A=93 THEN We="00 NORTH IC-BIPRINTQASE , WeISTRINGS (18,321 1 IPRINTR4SD,**1:80

UNDEO, 101 G0TOA40

710 IF Ax9] THEN We="00 SOUTH*ICSSIPRINTRINZ VEISTRINOS (10,32} | IPRINTRALD, * "1 180

UND3O, 10: GOTC480

F20 IF ASZ1 THEN WE="00 WEST*IC7IPRINTRADT, VoI STRINGE (19, 32) | IPRINTRADY, ** | 180U

ND30, 1010070480

730 IF AsP3 THEN US="00 EAST IC7IPRINTR4SZ, Wi STRINGS (19,321 :PRINTR4S?, " | 180U

ND30, 10:00T0640

J40 IF Aw® AND Ccl THEN &80

750 IF A=8 THEN PRINTCHRS{0) i Iwe=LEF TR (WS, LENIVS) -1) :CsC =11 00TOLE0

740 1IF A=13 ThEM @30

70 IF AC3Z THEN 4é0

780 CoColiIF C324 THEN C=2s:!00T0440

o A

B00 PHINTIHE®IA) |

IO BOUNDIO, 10

820 90T0sa0

B30 FORA~10 TO 20:90UNDA, 20: MEXTA: GOSUBI%D

840 EXECIZI2S

B30 IF us=** OR LEN(WSICI THEN &0

BAO BeOIVEs """

W70 IF LENIUSIC(I THEN 620 ELSE A~ASCIMIDE(WS,1,100:1F AsS OR AXPO THEN WesRIOWT

SIWe,LENIVEI] -1} : GOTORT0

800 ASINETRI(L,WS,* *)

BP0 IF AsD THEN VE=WS!Nes="*:00T0¥%20

POO VOSLEFTE (WS, A-1)

FIO NE=KIOMTE (WS, LEN(WS] -A)

Y20 FORB=1 TO 3}

P30 IF LEFTSIVE, MI=LEFTE(VEID) 31 THEN 940

P40 NEXTE

PO PRINTRMAT, I DON'T UNDERSTAND! “:EXECIZ22Z4:FORA=100 TO SO0 STEP-1:SOUNDA, | : NEX

TA: 0OTO82O

P40 DN B SOTO 70,1030, 1030, 1170, 1230, 1290, 1290, 1300, 1380, 1400, 1910, 1950, 1400, 1&

40,1710,1710,1830,1910,420, 1930, 2070, 7300, 2340, 2840, 7340, 7390, 2640, 264¥0, 1170,274

0,2780

P70 IF NO="NORTH® AND DI(R, Q1<) THEN R=DI(R,0!100T0 420

P00 IF Ne=TS0UTH" AND DIN,1)<¢20 THEN R=DI(R, 1):00T0420

P90 IF NOSTUESTT AND DIR,2)(30 THEN R=J1K,2)!00TDAT0

L1000 IF N« EART" AND DIR,3) (30 THEN R=DIR,3) 100TO420

LOLO PRINTE44?,*YOU CAN'T 0O THAT WAY'*ISOUNDLS, 300

1020 EXECIZIT4:00TOATO

1030 IF Nes*1T* THEN 1130

1040 IF Me=** THEN PRINTE44T, "GET WHAT? "1 ENECI2224: SOUNDAO, 40 00TD470

1050 FORA=1 TO 22

1060 D=INSTR(L,NBIA) NS}

1070 IF O=0 THEN NEXTA:PFRINTSA4Y,“YOU CAN'T!*1EXECIZZZ6:B0UNDIO, 20:S0UNDIO, 20: 80

UND10O, 20:00TD470

1080 IF NP (AICOIR THEN PRINTOS

O B0UND?O, 10 EXECIZT24100TO4A70

JO¥0 ImielilF I3 THEN I=3IPRINTR447,°IT'S TOD MEAVY'®1SOUNDESOO0, | 0! SOUND2S, 20180

UND 700, 10IEXECI2TT4100T04A70

1100 NPIAY=-Z

L110 IF A=21 THEN M=l

1120 PRINTRA4Y, "00T IT!*1EXEC3IZI26IFORA=J00 TO 1| STEP-20:SO0UNDA,3:NEXTAISOTO4A?0

1130 FORA=] TO 22

1140 IF NP (A)=k THEN 1070

1190 NEXTA

1160 PRINTRN4AY, "0ET WHAT?*ISOUNDIOO, SOIEXECIZ224:80T04>0

1170 IF Ne="" DR Ne="IT* THEN PRINTE44Y, "DROF WHAT?®!EXECIZI24:SOUNDAO, 401 00TO4Y

o

1180 FORA=] TO 22

Liv0 O=INSTRII MOIAI ,NE)

1700 IF D=0 THEN MEXTAIPRINTER44AT, "YOU CAN'T! " EXECIZTZ61S0UNDTO, 201 SOUND2O, 301 80

UND10, 201 00TO470

1210 IF NPIAICY=2 THEN PRINTR44Y, *YOU HAVEN'T OOT THAT:*:EXEC3I2224:SOUND?D,10:850

UNDSO, 101 SOUNDZ0, 10: SOUNDYO, 10: BOTO470

1220 I=I-LINPIAI=RIPFRINTR44AY, “DROPPED IT!“IEXECIZ2264:FORA=J0 TO 40:SOUNDA, |5:NEX

TA:00TO470

1230 IF Nes*" THEN PRINTRG4AP, “WHICH WATY?*BOUNDYO, 70! EXECIZ224: 0070470

1340 IF R=10 Of R=l4 OF R=2]1 THEN IF RNDIS) <32 THEN PRINTE44Y, "THE BEA WASMED YO

U UP ADAIN' *1EXECIZI76180UND1S0, 1010070470

IT30 IF R=10 OR R=lgs OR R=21 THEN PRINTS447,°YOU SEEMED TO HMAVE DROUMED' “1EXECIZ

Z26:FORA=3I0 TO D50ISOUNDA, L INEXTAIDOTOI?70

1240 IF R=33 TwiN 20

1270 IF ReS0 TWEN PRINT@44Y, *YUCK! IT'S ALL STICKY!"iEXCCIZTT4!SOUNDAD, 401 PRINTE

449, "SOMETHING TOUCHED YOUR FOOT! *:S0UND40, 10:EXECIZ224I1 N (1461 =38:P=1100TO47D

*IT'H NOT WERE!®!SOUNDIO, 10:SOUNDZO, 102 BOUND2O, §

/

1280 PRINTE449, “WHERE??*: EXECIZIZ41S0OUND L0, 701 00TO470

1290 IF Ne='* THEN PRINTRA4Y, "PULL UMAT?*EXECI2224!SOUNDSOD, 5:00T0420

1300 IF Re=40 THEM 0OTO 1330

1310 IF Re3) TMEN QOTO 13%0

1320 PRINTRA4T, “YOU CAN'T! "1EXECIZZ26:50UNDS0, 30:00TC470

1330 IF LEFTS(NG, 3= "PAN" THEN PRINTE44T,"A PANNEL CREAXS OPEN'*:BOUNDAO, B0 SOUN
D30, 80: SOUNDAO, 00: EXTCIZTI41I D (40, 2) =391 00SUNIZ20: GOTOAT0

1340 0OTOL320

1350 IF LEFTS(NS,J)="LEF" OR LEFTS(NG,31="RI0" THEN DOTO 1360 ELSE PRINTERA4Y, “Wn
ICH OME?*:SOUNDLO, 90! EXEC3I2224: 00TD4T0

1360 IF LEFTS(NS, 31 ="LEF" THEN PRINTS447,°A PIT IN THE FLOOR OPENS'*:EXECIZIZ26:S
OUNDYO, PO PRINTSM4T, “YOU FALL THROUDH INTO.,...*:FORAsYD TO 130:SOUNDA,S:NEXTAIEX
ECIT224:PRINTE449, A PIT OF SNAKES'*:SOUNDPO, PO:EXECIZ226:60T0ITH0

L1370 PRINTR449, *THE DATE SLIDES SLOWLY UP'*IFORA=300 TO 400 STEF-10:SOUNDA, I0INE
XTAIEXECIZZI61D 191, 1) =401 OOBUBITZ01GOTOATO

1380 IF Me="* THEN PRINTE44Y, “BREAK WHAT?* 1EXEC3IZ224:S0UNDAO, 801 0OT0470

1390 PRINTBA4AY, "YOU CAM' OUNDA0, 401 SOUNSIO0, B EXECIZT26100TO4AT0

1400 IF Nes** THEN PRINTEA4?, “EN7!"1B0UND40, 30 EXECIZTZS ! 0OTO4TO

1410 IF LEFTOING, 31 <" DRU" THEN PRINTE44AT, *YOU CAN'T!*1SOUNDEO, PO EXECIZ2241 GOTO
aro

1420 IF NPI21C)-2 THEN PRINTEA4P, "YOU HAVEN'T SOT IT!*:SOUNDSO,80:EXECIZ226:0070
470

1430 IF NPI111C)~2 THEN PRINTEAAY, "UITH WHAT?*IEXECIZ224! SOUNDSO, 79: 0010470

1440 FORA=] TO S:SOUNDIOO0, L3:FORX=1 TO 100:NEXTX

1430 MEXTA

1460 IF ROY14 THENPRINTE4A®, *NEAT BEAT' *1EXECIT224! 0070470

1470 PRINTE44Y, “THE BOULDER TREMBLES.....*!SOUND3IO0O, 10

1480 EXECIZRT4:PRINTRAAY, "AND ROLLS "AWAY SEVEALING A“IEXECIZITAIPRINTRAAT, “SNALL
CAVE ., *1EXRCI2226

1490 D(14,3) =131 00UNI?20

1500 QOTo4>0

1910 IF Mes®" THEN PRINTE44Y, *SHAKE WUMAT?*:EXECI2Z26!SOUNDSO, B010OTO4AT0

1920 IF LEFTS(NS, 31="TRE® AND R=i3 AND Twd THEN PRINTES4Y, "BONK' *IEXECIZ224:FORA
®] TO J0:S0UNDA, 1INEXTAISOUNDSO, SOINFIJ e NF (4R Tl 6OTOAT0

IS30 If LEFTS(NS,3)="SKE* AND Red] THEN PRINTER449, "RATTLE'! RATTILE'*:EXEC3I2226:1%0
UNDIO, 31 SOUNDIO, 5: SOUNDS, 101 WP 115) =R GOA

1990 IF Nee"* THEN PRINTER44?, “LOAD WHAT?*1EXECIZ224:SOUNDZYO, 70! 50UNDZ0, 901007047
[

1960 IF LEFTSING, J1="0UN" AND NP(iZi=-2 AND NF(131==2 THEN PRINT@44Y, "THE GUN I8
BEADY TO FIRE. *1S0UNDS0, 101 SOUNDAD, 201 SOUNDIO, JOIEXECIZ22410% 1 IMP (1 Jim=F1lat=1]
SOTO4T0

1970 1F LEFTSING, 3= 0UN" AND NP(12)¢2-2 THEN PRINTE44Y, "YOU WAVEN'T GOT A GUN'*
TEXECIZITAI SOUNDSO, 101 00TO470

1980 [F LEFTE(NS, 31 = 0UN" AND NP(131¢)~2 THEN PRINTEA4?, "UHAT WITH?*:SOUNDSOD, 101
ExEC32228:00T0470

1S90 PRINTEA49, “YOU CAN'T LOAD THAT!®:BOUNDI0, 10:EXECIZ226: 0010470

1600 IF NS="* THEN PRINTE44T, “SHOOT UMAT?*:EXEC3I22264:BO0UNDAO, 10:SOUNDI0, 40:00T04
e

1610 IF LEFTE(NG, 315 MUN® AND Ol AND NF(12)=2 AND Re2%® THEN FORAS] TO 41PRINTE
449, “BANG ' *  SOUND200, S0 EXECIZ2T4INEXTAIPRINTEMAP, " THE MUMNY FALLS DEAD' * [EXEC3IZ
228:SOUNDA0, DOIPRINTRA4®, 4 DARX PASSAGE 16 REVEALED' *:EXECI2226:As~1

1870 IF Ae-] THEN SOUND40,40:0129, 1) s401Mu==1:00SUNI”20: 00TO4
1630 IF NP2V C3=2 THEN PRINTELIAD, “WHAT VITHY " EXECIT224: SOUNDYO, 10:SOUNDLO, 9020
oT0420

1640 IF 001 THEN PRINTRAAY, “THE OUN 1SN'T LOADED' *:EOUNDAO, 40:EXECIZ224:60TOA0
1430 PRINTR44AY, "BANG ' * 1 SOUNDZ0OO, SOIEXECIZZZAIPRINTRA4P, " YOU SHOY INTO THE AlR'*:
EXECI2226:0=01 SOUNDIO, 10:00T04T0

1640 IF NSs®* THEN PRINTRA4Y, “LIGHT UMAT™*jEXECI2I26:50UNDPO,P0:60T0470

1870 IF LEFTSING, I <) "LANT THEN PRINTRSAY, "vOU CAN'T LIOMT THAY®*:SOUMD3IO, 30:S0U
NDAO, 401 EXECI2224: 0070470

16RO IF WP ISI<)-2 THEN PRINTE449, *YOU MAVEN'T SOT THAT' "1 SOUNDIO, YOIEXEC 12226100
10470

I1eP0 IF NP4 C)=F THEN PRENTE44P, “WHAT WITHP* (EXECIZT28iS0UND2 IO, 20I1GOTOAT0

1700 PRINTRAAT, “THE LANTERN SHMINES BRIOWTLY. " IEXEC3I22241FORA=40 TO 200 STEF 10:8
OUMDA, S NEXTAIL =] 00TOAT0

1710 IF wNe="" THEN PRINTE44Y, *OPEN WHAT?°:EXEC32224: SOUNDZOO, 10: SOUNDLO, 200:GOTD
470

1720 IF LEFTEINS,31=*D0O0". AND R=JOTHEN PRINTE44?, *THE DOOR SOUFEXS NOISILY OPEN'
"1 IEXECI2224: SOUNDZO, 20! SOUNDIO0, 30: SOUNDAO, 40: D130, 1 ) =321 GOSURIYIO: 60TOL70

(NS, 3)=*CHE® AND R=lé AND NP(Z7)n-2 THEN PRINTE44Y, THE CHEST OPENS
RELUCTANTLY. " ; EXECIZ2Z24: SOUND40, YOINF [ 1)) =R10OTO470

L1740 IF LEFTE(NG, 3)="DO0" AND Re=d43 AND NP(13)=~27 ANMD NFijaiw-2 AND NP(|P?)e-2 ™
N PRINTR44AP, “THE OGREAT DOOR OFENS BLOWLY'*!EXECIZI246!SOUNDIOOO, 31D (49,21 =44 008U
B3I720:00T04A70

1730 IF (R=dai OR R=350) AND LEFTO(NS,J1="DO0* THEN PRINTE44P, *IT VOM'T BUDGE! "1EX
ECIZI24:SOUNDPO, 801 SOTO4T0

L7640 IF (LEFTSING,J)="0AT* OR LEFTOING,31="FOR") AND R=31 THEN PRINT®44Y,°IT'S T
00 MEAVY TO OPEN!®:EXECIZ2246:S0UND40, 80 SOUNDEO, 40; BOTO470

1770 IF R=38 AND LEFTSING,J)="SAR* THEN PRINTR44?, *WHICH ONE?*IEXEC3IZ224:SOUNDAO
+ 1010070470

1780 IF R=38 AND LEFTS(NS,3)="THR® THEN PRINTE44?,*IT CREAKS OPEN'*!1EXECI2A26:F0
RA=F0 TO 9O:S0UNDA, 3:NEXTA: PRINTR44Y, "REVEALING A SMALL PASSADE®*:EXECIZ274:80UN
D30,70:0138,0)1 =421 0OSUB3IT20: G0TO470

I790 IF Re3@ AND (LEFTS(NS,Ji="0NE* OR LEFTS(N®,3)="TW0" OR LEFTS (NG, 3I="FOU" OR
LEFTS (NS, J1="FIV*) THEN PRINTS44Y, “THERE'S NOTHING INSIDE'*IEXECI2TT4:80UNDD0,3
01 SOUNDAO, 301 BOUNDTO, 30! 0OTO4A 70

1800 IF Re=43 THEN PRINTR44Y,IT'S LOCKED!"!SOUND3IO, 100 EXECIZ226: 0070470

1010 IF LEFTE(NG,3)="D00" THEN PRINTE44P, *WWAT DOOR?* [ EXECIZ224:S0UNDS00, 10:00TD
a0’

1820 PRINTEM4?, “YOU CAN'T D0 THAT!*:SOUNDLSO, 50 EXECIZI24: 00TO470

1830 IF Ne="* THEN PRINTR44Y, "READ WUMAT?®:EXECIZ724:S0UNDL00, 10ISOUND1ISO, 10IGOTD
470

1840 IF Rel2 AND LEFTS(NS,3)="S10° THMEN PRINTE447,°IT SAYS ! BEWARE TwE CuRSE OF
TIEXECIZITA I BOUNDA0, 401 PRINTRAS?, *ABU STNBEL ' * 1 EXACITIT4 TSOUNDR0, 40 FEOUNDAO, 801 0
oTo4r0

L1850 IF LAFTEING, )= SCR" AND NP(8)=-3 THEN PRINTE447,*1T SAYE ! ABU WAS WERE O
1 IEXECIZTT41 BOUNDAD, 401 0OTO4PO

1840 IF m=3? ON R=i4 THEN 1080

1870 PRINTEA4Y, *YOU CAN'T!*1SOUMDRO, 201 ENECITZ26:00TC4T0

1880 IF Reid4 AND (LEFTSING,J)I="BOU" OR LEFTS(NS,J1="HIE") THEN PRINTR44?, *YOU CA
N'T READ MIEROOIYPHICS®* ! EXECI2224:SO0UNDIO, $O:00TO4Z0

1890 IF LEFTEING,J)i="UALL® OR LEFTE(NG, I} WR1" THEN PRINT@44Y,°IT SAYS : *GOLD-
SILVER-COPPER‘ * 1 EXEC3I2224:S0UNDLO, 101 GOTO470

1900 GOTOLE2O

1710 IF Me="* THEN 420

1920 IF LEFTO(NS, JI="SCR" OR LEFTO(NG,J)="UALL® O LEFTE(NG,J)="BOU* THEN 1830
1930 IF Reg AND LEFTS (NS, J)="PED" THEN PRINTEA47,"THERE'S A SMALL WOLE'*!EXECIZ
7261 80UND 10, 01 00TO470

L1940 PRINTRA4Y, "YOU SEE NOTWING SPECIAL'*JEXECIZZ226:S0UNDLO, 30! SOUNDAD, 401 SOUNDR
©,70: 0070420

LIPS0 IF RNDI2) <22 THEN PRINTE44Y, *NOT NOMW' * 1 EXECIZET6: SCUNDIO, 301 00T0470

1960 IF RO OR (K>S AND RC10) THEN PRINTR44Y, “LOSTT KEEP TYING'®!EXECIZ224:S0UND
40,30: 0OT0470

1970 IF Re13 THEN PRINTE44?,°TRY THE FRULT'®IEXEC3IZ224:S0UNDSO, 70: 0010470

AP80 IF Re=l4 THEN PRINTE449,"WHAT ABOUT THE BOULDER?®:EXECIZ2226:B0UNDIO, 20:00T04
20

I790 IF WeJl THEN PRINTE44Y, "SOME LIOHT MIOMT MELP.*

XECI22241 BOUNDLO, 301 COTO4>

Q

2000 1IF THEN PRINTO44Y, “KILL THE WMUMNY, *:SO0UNDI0, 201 EXECIZTZ4 00TO470

2010 1r Of R=43 THEN PRINTE44P, "UON'T OPENT UBLOCK 17/ *EXECIZITS:ISOUNDIO, L
018070470

2020 IF R)3I7 AMD RCAZ THEN PRINTE44Y,"EXITE ARE MOT ALVAYS OBVIOUS. *:EXECIZ274:8
OUNDID, 30:60TD4A70
2030 IF Re33 THEN PRINTE44T, DO SOMETHING, SUICKLY'*:EXECI2274:S0UNDLO,20;80TD4”

o

2040 IF Re30 THEN PRINTRA4T, “SOMETHING ELSE MAY MELF. *1EXEC3I2224:S0UND10, 1010070
aro

2030 IF R=48 THEN PRINTEA4AY,*TRY THE PEDISTAL.*:EXEC3ITT24:B0UNDLOD, 2010070470
2040 PRINTRA49,*1 CAN'T WELF YOU HERE' *:EXECIZTT4!BOUNDAD, 901 00TO420

2070 PRINTE44Y,°DO YOU WISH TO SAVE YOUR:SOUNDIO, 101 EXECI2224: PRINTE44Y, *CURREN
T POBITION (7°:80UNDIO, 10

2000 PORESZ494,0

2090 ASSIRXEYS!IF AS=** THEN 2090

2100 IF ARatY*® THEN A=D;SOUNDSO,30:PRINTRAA7, AS:O0TOZ2L30

2110 IF AS='N* THEN A«=-]:SOUNDSO0,30!PRINTR4A”,AS!G0TOZ130

7120 OOTOZOYO

(continued on next page)
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Z130 AS=INKEYS:IF Ass*" THEN 2130

2140 IFAS=CMR®(13) THEN SOUND3O0,P0:00T02170

190 IF AS=CHRES (8] THEN SOUND4O, I0:PRINTR44AT, *7°:00TO2070

2160 GOTO2i30

2170 EXEC3IZ22e

2160 IF A=-i THEN QOTO 2320

190 PRINTEA4Y, *FLEASE POSITION ThE TAPE, *IEXECIZI26:S0UNDLIO, 101 FRINTRA4Y, *FROUS
A KEY 1*§180UNDIO, 10:MOTOR ONIAUDIO ON

T200 ARCINKEYSIIF AS="" THEN 2200

2210 PRINTA®| (EXECIZZZ4:MOTOR OFFIAUDIC OFF

TI20 PRINTE44AT, *PRESS RECORD. *: SOUNDAO, 80! EXECIZ224: PRINTRAAY, "PRESS A KEY 1°1:18

OUND10, 10

2230 AS=INCEYSIIF Ae="" THEN 2730

T240 PRINTAS] (EXECIZ224

2290 PRINTSA49, *SAVING. ... * 1 SOUNDAO, ¥O: EXECIZ22Te

T240 OPEN®D",B-1, "DATA"

T270 PRINTE-1, W, 1, MU, CR,CC, P, PP, T, N, W, L,0

2700 FORA=] TOZSIPRINTE-1, NP (A) INEXTA

2270 CLOBEw- |
7300 PRINTRAAY
2310 6010420
ZI20 A=OIPRINTRA4Y, *00 YOU WISH TO LOAD A GAME [ 7" :SOUNDIO, LD

2330 ASSINKEYS:IF ASs** THEN 2330

FI40 IF AB= N" THEN n:n!cmmuﬂ:m-ﬁ&no:vn

IS0 IF AS="Y" THEN PRINTCHR® (8) | AS: 00TOZI?O

2340 0OTOZIIO

2370 SOUNDIO, B0

FIVO A= INKEYSIIF AS="* THEN 2380

2370 IF AS=CHR® (0) THEN GOTO 2320

2400 1F Ae=CHERI13) THEN 2420

410 0OTOTING

2430 BOUNDAO, 201 EXECIZITS

F430 IF A=-] THEN PRINTE44Y, "VERY WELL.*IEXEC3IZ224:FORA=20 TO 40:SOUNDA,S0IMNEXTA
180703780

T440 PRINTR44T, *SCARCHING, .. .
2430 OPEN*1" 1, "DATA*

2440 PRINTES *LOADING. ... "1 EXEC3ZZ224:80UND10, 10

2470 INPUTE-L R, I, MU, CR,CC,P, PP, T,N,M0,L,0

2480 FORA=L TO 29:INPUTE-1,NF(A) INEXTA

2490 CLOBE®- 1 IFRINTE44T, “DONE * 1 EXECIZZ74: SOUNDIO, 20: GOTO420

2000 IF Ne="" THEN PRINTEN4Y, "FIT UMAT?* 1EXECIZZT6: BOUNDAD, 1010070470

I310 IF RCI60 THEN PRINTE449, "YOU CAN'T!*ENECIZ224:S0UNDPO, 401 00TO4A70

IIZ0 IF WP LIDI () =T THEN PRINTE44Y, "YOU CAN'T'*IEXECIZZZ4!SOUNDA0, ¥0:160TO470

I330 PRINTEA 1T FITE INTO THE MOLE'*1EXECI2226!S0UNDLO, 101 SOUND20, 201 SOUNDIO,
JOIPRINTRAAY, *WITH A CRASH THE CRYSTAL®IEXEC3I2Z24:GO0UND2O, 201 PRINTRA4Y, *SHATTERS *
TEIEXECIZTZAIFORA=3I0 TO | STEP-1ISOUNDA,AINEXTAINF(17)=R:BOTO470

340 IF Ne="" THEN PRINTE44P, "HUH' "1 EXECIZZZ24: SOUNDLIOO, 40: 00TO4 70

I3D0 IF LEFTS(VE,J)="HIT* AND LEFTSING, J1="DRU" THEN 1420

2940 IF R=S3 AND LEFTO(NS,3)1="CRO" THEN PRINTE44?,"IT DOSEN'T LIKE THAT'*1EXECIZ
276 SOUNDZ0, 70 SOUND¥O, 70: GQTD4 70

2970 IF A=V ANDLEFTS (NS, J)="MUN* THEN PRINTS44Y, 1T DOSEN"T LIKE THAT!®:SOUND3IO
+J0IBOUNDIO, 30 EXEC 3222410070470

TOA0 PRINTEAAY, “YOU CAN'T!*[SOUNDAO, B0 EXECIZZT4100TOAT0

TIP0 IF Ne="* THEN PRINTE44Y, "DIO WHATT® ! SOUND40, 001 EXECIZ224: 0070470

2400 IF LEFTS (NS, 31 () HOL® THEN PRINTS449,*YOU CAN'T!*1SOUNDPO, 80 EXECI2226:00T0

470

2410 IF NP(201C)~2 THEN PRINTE449, *WITH WHAT?*1EXECIZ226: SOUNDIO, 701 GOTO4T0

2620 IF R()a4 THEN PRINTE44Y, *WHY?! " : SOUNDZ0, 40: EXECIZ226:00TOA70

2430 PRINTR44Y, *THE SAND POURED INTO YOUR® 1SOUNDLO, 10:EXECIZI261 PRINTEA4Y, *HOLE
AND COVERED YOU''*1SOUNB40,¥0:00TOI770

2440 IF WE=** THEN PRINTS449, “0O1L WHAT?*EXECIZ224:00UNDED, 83:00TOAT0

2650 IF MP(221¢>~2 THENPRINTE44Y, *ULTH WWAT?*:SOUNDIO, 401 EXECIZTT4: GOTOA70

2440 IF R{)DO THEN PRINTE44Y, *WHAT GOOD DID THAT DOT! *1SOUNDSO, ¥OIEXECIZZ26INF (2
== l=]1-3:00TO470

2470 IF LEFTE(NG,3)(2°DO0" THEN PRINTER44P, *WHAT GOOD DID THAT DO7'*:SOUND4O, 70:E
XECITIZSINP(Z2)=-11I=l~1;00TOATO

28680 PRINTRA *THE BOOR CREAKS OPEN'®:BOUND4000, 31 EXECIZ224: D50, 21 =49 00SUNI72
OINP (X2 m-15 ~11007T0470

Y0 IF Nesc" THEN PRINTE4A4Y, "FEED WHAT?":EXECIZZ24:SOUNDDO, 20:00T0470

Z700 IF LEFTSI(NG, 31« *HON® AND NP(21)wm-2 AND WP (J)=-2 AND MONCIOTHEN PRINTE449,*TH
€ MOMKEY RECOVERS QUICKLY*IEXECI2226:S0UNDIO0, 10:PRINTRA49, "AND RUNS OFF ' *: SOUMD4
0,80 EXECIZ224I1NP 1211~ INPIJ) == ] I=]1-2:00TD470

T710 IF LEFTSING, J)="CRO" AND NF(Z1)==7 AND WM)10 AND R=33 THEN PRINTE447,*THl C
ROCODILES DEVOUR THE®IEMECIZTZ4!SOUNDIO, LOIPRINTERMA?, "NONKEY THEN SLINK OFF INTO
TIEXECITITTSHIBOUNDIO, IOIPFRINTEAAY, *Trl DARKNESS ., * 1 EXECIZ224:SOUNDIO, 10:CRw- 11D
«1)Vu3T A~

2720 IF A==] THEN DOSUBIZ20INP(Z1)s=]100T04>0

T7I0 PRINTER4AT, "YOU CAN'T'*[SOUNDPO, 70 EXECI2Z74:00TO4TO0

Z740 IF Ne=** THEN PRINTEM4AT, “SAY WHAT?®EXEC3IZ274:S0UNDIO, 70:S0TO470

I7S0 IF LEFTR(NG,J) = "ABU* THEN PRINTES4A?,"THE SXY DARKENS AND TWE OGROUMD®:EXECI2
226:B0UNDIO, 10 PRINTE44Y, *TREMDELS FOR A SECOND'*:EXECI2224: SOUNES000, 10: 00TO470
760 PRINTRA4?, "OK. *: EXECIZITS: SOUNDDO , 70: 0OTO470

770 sTOP

Z700 PRINTEA4Y, "YOU'VE GOT :*

2790 X=0

800 FORA=] TO 29

VL0 IF NP AN ==2 THEN Xwxs|iPRINTEAAL, NS (A TEXECIZEZ41 SOUNDOOD, 80

2070 MEXTA

T8I0 IF XeOQ THMEN PRINTR44L, *NOTHING ! *:SOUNDAO, 101 SOUNDAO, 20 SOUNDAD, 30 EXECIZ226
2040 SOTO4A70

TS0 DATAIN AN ENDLESE SANDY DESERT.
EE AN OASIS IN THE DISTANCE.

ZBA0 DATAIN AN OABIE VITH FALN TREES OROUING AROUND A POOL OF CLEAR WATER.

TA70 DATAON THE GEA SMORE. A PERBLY BEACH RUMS DOWM INTO THE BLUE SCA. A PATM LE
ADS EAST AWAY FROM THE SEA.

T680 DATAAT THE EDGE OF A VAST SANDY DESERT, NEARDBY I8 A CROSS ROADS OF DIRT PAY
ME WITH ONE OF THENM LEADING STHRAIGHT INTO THME SANDY WASTE.

ZOTO DATALIN A BMALL MUD MUT WITH A THATCHMED ROOF, THERE 18 A DDOR IN THE WEST WA
LL AND A BI0N 18 STUCK IN THE OROUND,

Z900 DATAIN A SMALL WALLED COURTYARD WITH A LARGE FIO TREL GROVING IN THE MIDDLE
« THE TREE 16 LOADED WITH LUSCIOUS FRUIT,
IP10 DATAAT THE MORTH END OF A RIVER VALLEY.
YPHICS CONFRONTS YOU,

ZPI0 DATAIN A SMALL DIRT CAVE WITH TREE ROOTE HANGING DOWN FROM THME ROOF. SMALL
ROCKS ARE SCATTERED AROUND ON THE FLOOR.

2930 DATADN A PEBBLY BEACH VITH MIGH CLIPFS RISING UP BEMIND.
B NORTH-SOUTH.

TV40 DATAON A NARROW DINT PATH RUNNING ALONG THE TOF OF SOME MIOW CLIFFE.
TH RUNS NORTM-SOUTH AND A JUNCTION LEADE EAST INTO THE DENSE BUSM.

ZPS0 DATAUALKING ALONG A WORN TRAIL IN THE DENSE BUSH LAND. THE TRAIL TUISTE EAS
T AMD VEST AND TMESE IS A CLEARING TO THE SOUTH.

T960 DATAUALXING ALONG A DRIED UP RIVER SED. TwE SIDES AND BOTTOM ARE CRACKED AN
D PARCHED. A CARVED STONE STAIRWAY LEADE AWAY MOATH AND THE RIVER BED STRETCHES
EAST-wEST.

2970 DATAIN A DUSTY RIVER VALLEY WITH HIGH CLIFF SI1DES.
A PATH LEADS WEST,

2980 DATAON A BEACH IN FRONT OF A LARGE DARX OPENING IN THE SOUTH CLIFF WALL.
TPP0 DATAAT THE END OF THE CLIFF PATH, THICE BUSH SURROUNDS YOU TO THE EAST & SO
UTH, THE CLIFF FALLS SMASPLY DOUN TO TeE WEST.

3000 DATAIN A SMALL CLEARING WITH DENSE SCRUD ALL AROUND.
YING TO TWE SOUTH AND A TRAIL LEADG NORTM,

3010 DATAAT A MUDE WIDEOUS FACE CARVED INTO A CLIFF WALL.
ITS SMARPF TOOTHED MOUTH INTO DARKNESS.

3020 DATAAT THE SOUTH EMD OF A RIVER VALLEY. THE MIGH CLIFF FACES TOWER ABODVE YO
U AND THE ONLY WAY 1S NORTH,

3030 DATAIN A SMALL TWISTING TUNNEL. THE WALLS ARE CARVED OUT OF ROCK AND THE Al
R 18 STALE AND DANK. PASSAGES LEAD NORTH SOUTH L EAST, .

3040 DATAIN A NARROU TUNMNEL LEADING EAST-UEST. A SMALL OPENING LEADS SOUTH AND T
HE VALLS ARE DAMe,

3090 DATAAT A TURNING IN THE TUNNEL.
€ NOISE WHISTLES TWROUGH THE CAVE.
3040 DATAINGIDE THE DOONWAY TO A TOME. MASSIVE SUFPFORTE HOLD THE BUAOING ROOF ue
AND THE FLOOR 18 COVERED WITH A THICK LAYER OF DusT,

3070 DATAIN A ROUND DOME SHAPED CAVERN. THERE ARE SMALL WOLES IN THE CENTRE OF T
HE ROOF AND FLOOR. A LARSE WOODEN DOOR IS SET IN THE SOUTH WALL.

3000 DATAIN A HIOH RODFED CAVERN WITH ROCKS AND DEBRIS LITTERING TME FLOOR. THE

+ "DOME " ; SOUNDIO, 30 EXECIZ228

*IEXEC3IZIT6:BOUNDIOD, 10

THE SuUM IS SHINNING VERY BRIONTLY AND YOU §

A HUGE FOULDER COVERED WITH HIEROGL

THE SHORE STRETCME

THE PA

17T WINDS NORTH-BOUTH AND

A LARDE DEAD TREE IS L

A TUNNEL LEADS THROUGH

THE ROOF 16 DRIFFING WITH WATER AND AN EERE

CAVE WINDS NORTH-SOUTM.

JOP0 DATAIN WHAT LOOKS LIKE A STORE ROOM CARVED OUT OF TME ROCK. BOXES ASD {
LS ARE STACKED HIOM ALL ARDUND TME WALLS. 3
3100 DATAIN A OIANT WIOH VAULTED CAVERN., STALAGTITES MANO OMINOUSLY FROM Tee CEP
LING AND MUFFLED BOOMING NOIGES COME FROM THME BLACKMNESS BEYOND YOUR LIOMT, }
3110 DATAIN A SHALL CARVED CAVE. A HUGE IDOL MAS BEEN SCULFTURED FRONM A OIANT ST
ALAGNITE IN THE CENTRE OF THE ROOM, 1
3120 DATASURROUNDED BY WATER IN A VAULTED CAVE WITH A PASSAGE MIOM UP IN THE EAS
T MALL, A WATERY PAGSADE RUNS WEST OUT INTO DAYLIGHT,

3130 DATAIN A SOUARE CUT CAVERN WITH OLD ROTTING TWI1GS LYINO SCATTERED ON THE
DOR. A SMALL IRON RUNG CHEST SITS IN THE CORNER. ]
3140 DATAIN A SMALL CAVITY WITH LARGE CRACKS RUNNING FROM FLOOR TO CEILING. 8
E BOWLDERS AND ROCKS LITTER TME FLOOR,

3150 DATAIN A STONE VALLED ROOM WITM A ROW OF BRIOMTLY PAINTED SARCOPMADIT STAND
ING ALONO THE NORTH WALL. THE DOOR WAY LEADS BOUTH,

3160 DATAIN A ROOM WITH SHIMNING GOLD LINED WALLS. A OREAT OOLD THRONE STANDS IN
THE CENTRE AND VIERD WRITINO I8 MAANED HENE AND THERE,

3170 DATAIN A LAROE WOODEN PANNELED ROOM WITH COLOURFUL TILES SEY IN THE FLOOR A
ND CEILING.

3100 DATAIN A CRUMILING STONE LIMED CHAMBER. RUSTY CMAINY HOLD AN DLD WSITE BOME
D SMELETON TO THE WALL AND A HUOE IROM DOOR BARS THE WAY EAST.

3190 DATAIN A SMALL SOUARE ROOM VITH A MANWOLE IN THE CEILING. A LARSE IRON STUS
DED DOOR 1S IN THE WEST WALL.

3200 DATAIN A CHANBER W1TH PAINTINGS OF EGYFTIAN LIFE ON THE VALLS FLOOR AMD CEI
LING., A DOOR WAY FACES WESY. 1
3210 DATAYOU ARE INSIDE TME TREASURE ROOM' THE OOLDEM MASK LIES BEFORE YOU ON A
SHINING MAT, YOU GRASP IT IN YOUR MANDS AND A SUDDEN LOW BOOMIND AND RUMILING MO
ISE SHUDDERS THE WHOLE ROOM. BEVARE THE CURSE OF ABU SINBEL.

3220 DATAIN A LAROE CHANBER WITH FOUR DOOR WAYS IN IT. THME VEST DOOR I8 A MASSIV
E AFFAIR WITH A HUGE THREE XKEY LOCK IN IT,

3230 DATAAT THE WEST END OF A OREAY DECORATED HALL. MANBLE PILLARS LINE THE VALL
8 AND WOOD AND CHIPPINGS LIE SCATTERED OM THE FLOOR.J240 DATAAT THE EAST END OF

A MARBLE FILLAR LIMED HALL. OREAT TILE PICTURES ARE SET IN THE FLOOR & CEILING.
DEBRIS LIES ALL ARDUND THE FLOOR, [
3790 DATAIN A BTEEPLY SLOPING TUNMEL THAT TURNE AND TUISTS SHARPLY. THE WALLS AR
E DECORATED LAVISHLY WITH PAINTED FIOURES AND ANINMALS.

3260 DATAIN A TINY CELL LIKE ROOW. DARK STAINS SPOIL THE MALLS FLOOR AND ROOF,
3270 DATAIN A SMALL THIN CORMIDOR WITH MEAVY WALLS BEARING DOWN ON EITMER SIDE.

A THICK WOODEN DOOR WITH AN TROM ORILL IN IT IS AT THe £ND. |
3200 DATAAT A CROSSROADE OF CORIDONS. PASSAOES LEAD WORTH EAST & WESY. AN IROM #
ORTCULLIS BLOCKS THE PASSADE SOUTH AND TWO LEVERS ARE SET IN THE WALL BESIDE 1T,
JZ70 DATAIN A PASSAOE LEADING DOVMGARDS THMAT STOFS SHORY. 1T LOOKS AS IF THE B00

F MAS FALLEN IN AND BLOCKED THME PASBASE, i
3300 DATAIN A ROOM WITH A SUNKEN FLOOR. TMERE ARE POOLE OF WATER AND TWO WUSE O&
EEN FIERCE LOOMING CROCODILES STARE AT YOU DLOCKING THE WAY ACROSS THE ROOM,

3310 DATAIN A SMALL SMOOTH WALLED CHAMBER. THERE ARE BEMCHES ARDUMD THE WALLS AN
D A DOOR LEADS SOUTH, |
3320 DATAIN A NARROW TWISTING TUNMEL.
SSAGKS LEAD EAST MEST & NORTM.

3330 DATAIN A MARROV TUISTING TUNNEL .
BSASES LEAD EAST WEST & NORTM.

3340 DATAIN A MARROU TWISTING TusetlL .
SHOES LEAD EAST WEST & NORTH,

3330 DATAIN A LAROGE ORAND ROOM., A SOUARE POOL OF BLUE LIGUID IS SEY IN THE mIDOL
£ OF THE FLODR. ARCHMED DOORS LEAD OFF MORTM SOUTH & WEST,

3340 DATAIN A SMALL CELLAR. TME AIR IS VERY COLD AND OPEN BOXES ARE STREUN ACROS
S THE FLOOR,

3370 DATAIN A CHANBER WITH STONE SLABS LINING THE UALLS. SOME ARE CRACKED AND BN
OKEN AND PASSAOES LEAD IN ALL DIRECTIONS.

3390 DATAIN A WOODEN ROOM WITH SMELVES STOCKED MIGH WITH ALL KINDG OF JARS BOTTL
ES POTS AND VASES.

3400 DATAIN A SMALL SMODTH WALLED CHAMBER,
D A DOOR LEADS NORTM,

3410 DATAIN A ROCK CUT TUNNEL.
REMILY UNBAFE.

3420 DATAAT A SMALL CAVE HEUN OUT OF THE ROCK,
AND A PASSADE LEADS EAST.

3430 DATAIN A TUISTING ROCK CUT TUNNEL. LARDE CRACKS APPEAR IN THE FLOOR AND 1T
FEELS EXTREMELY UNSAFE.

J440 DATAIN A CAVE WITH A BANDY FLOOR. THE DONE SHAPED ROOF IS CRACKED AND LOONS
NON TOO SAFE.

3450 DATAAT THE ENMD OF A TWISTING MOCK CUT TUNMEL. LANGE CRACKS APPEAR IN THE FL
OOR AND IT FEELS EXTRENMELY UNBAFE,

3460 DATAIM A STRANOCLY SHAPED FIVE WALLED ROOM, SYARS AND MOONS ARE PAINTED ON
THE FLOOR AND IN THE CENTRE STANDE A CRYSTAL PEDESTAL,

3470 DATAZ,4,4,2,3,0,1,3,6,0,2,3,1,7,7,9,2.9, 3.%,0,9,4,11,7,8,5,9,7,9,8,7,0, 9
3480 DATAD,16,0,11,7,17,10,12,0,0,11,0,0,1%,0,0,0,20,0,0,0,0,14,0,10,21,0,0,11,2
2,0,18,0,23,17,19,13,24,106,20,14,29,17,0

3470 DATA16,0,0,0,17,0,0,0,19,0,0,0,19,29,0,0,20,0,0,0,21,30,0,27,0,31,26,29,0,3
4,27,0,24,0,0,0,24,0,0,0,27,33,0,0

3300 DATA3D,0,0,0,31,36,0,34,26,37,33,0,0,0,16,0,33,0,39,37,34,0,34,0

3310 DATAD,41,0,0,0,0,0,40,0,0,0,41,30,0,40,0,0,45,41,43,0,0,42,0,0,0,0,0,42,51,
0,48,0,0,45,47,0,53,46,48,27,0,47,0

3320 DATAD,0,0,90,0,0,0,51,43,0,30,52,0,0,51,0,47,0,0,0,0,50,0,0,39,0,35,54,%,0
+95,57,35,0,54,90,54,42,97,0

3330 DATAD,0,0,60,51,63,97,81,0,0,40,0,90,0,0,0,40,65,0,0,0,0,0,83,43,87,64,0,0,

0.0,87,43,49,84,0,47,0,0,0

3940 DATAGD, TAME, OET, DROP , SW 1N, PUSH, PULL , BREAK , SRASH, BEAT , SHAKE , LOAD, SMOOT , L 16MT
» OPEN, UNLOCK , READ , EXAMTNE , LOOK, HELP ,QUI T, FIT,KILL,HIT,GTAR, D10, 0IL, FEED, THROW, SA

¥, INVENTORY

3330 DATAA SMALL KNIFE,10,A DRUM,1Z,A FIG,0,A FLINT BOX,0,A LANTERN,1S,A VASE, 44
oA RUSTY KEY,3,A SCROLL,18,A ROPE,19,.A PAINTED SHIELD,S52,A PIECE OF WOOD,25,A &U

N,32,80ME BALETS,0,AN TRON ROD,3¥,A OOLD KEY,0,A SILVER KEY,0,A COPPER KEY,O,ST

ONE CYLINDER, 4

DATAA BLUE JAR,81,A SPADE,68,A SICK MOMKEY,Z23,A OREEN JAR,81

3370 PRINTRIOS, * " 1IPRINTUBING * W2 B8 1 08 | PEEX | 3Z222) | PREX ( 322231 | PREX (32224) | 1 RETY

SET IN THE VALLS ANE SHINING STONES AND PA
SET IN THE WALLE ARE SMININDG STONES AND PA

BET IM THE VALLD ARE SMINING STONES AND PA

THERE ARE BENCMES ARCUND THE WALLE AN
LASOE CRACKS APFEAR IN THE FLOOR AND IT FEELS EXT

STRANGE WRITING COVERS THE WALLS

;

Car s umss

AnmAmer o

PRINTRA4Y, *YOU ARE *|

FORA=] TO LEN({A®)

CO=MIDE (AW, A, 1)

IF Co=" * THEN 0OSUB3&80

esuneCe

NEXTA

SOUND20, 10 ¢

T TURN

IF POB(OISLENIVE) >3] THEN EXECIZZT4IPRINTEA40,We| (POXEL47T, IAPELIEPRINTVE ]
JAP0 IF RIONTS(We, 11e"*,* THEN EXECIZITEIPRINTOADO,** | 1POXELI472, 149

3700 we=tt

3710 RETURN

3770 PRINTEZS, STRINGS LI, 1200 § IPRINTRA] , CHRS (204 ) § { PRINTESP, Crme (120) | : PRINTRGES, C
MR (120) 1 IPRINTEPZ, CHR (202) ICHRS (129) JCHRO(L97) 11 IPRINTRIZS, CHRO (128) 1 PRINTRIZ
S, CMRS(195) | IPRINTEI2Y, CHRS (120§ I PRINTRISS, STRINGS (3, 12801

3730 IFDIR, 0150 THEN PRINTRZ0,CHRS(193) JCHRS(120) (CHRE 1P | IPRINTRG] , CHRE (1200
3740 IFDIR, 1350 THEN PRINT®L94, CHROCIPA) §CHRS |1 20) [ CHES (200) | IPRINTERIZS, CHER (128 1§
IFVO IF DR, 2150 THEN PRINTEDY, CHRS (19311 IPRINTRIZI, CHRR(1D4) | 1 PRINTEYZ, CHRO AT 1§
3740 IF DUR,31)0 THEM PRINTESI,CHRE (194) | IPRINTEPA, CHRELI20) 1 IPRINTEIZ?, CHRS (200 )|
3770 RETURN

3780 PRINTE44Y,*1°'M AFRAID THAT YOU*
BEAD! * | EXECIZZ24

3790 PORA=LIO0 TO 300 STEP 5:SOUNDA,S:NEXTA

§i§t

¢

sEEREES

TIEXECIZTTALI BOUNDZO, 20 PRINTEAAT, “SLIGMTLY

3800 FORA=|TOS00: NEXTA

3810 PRINTRA4Y,"DO YOU WISH TO START AGAIN :7°:SOUNDIO, 20

3870 Ae=INKEYS

IS3I0 IF AS="Y" DR AS= N THEN PRINT@4ZZ,AS:SO0UNDIO, 40:GOTOISSO

3840 0OTOIE20

3590 Fe=INKEYS

3040 IF PR=CHRS (131 THEN BOUNDAD,BD100TO3I000

3870 IF Pe=CHRR(R) THEN PRINTE47Y,*7°]SOUND?O, 70! 0OTOINZ0

3073 0010380

3880 IF AS="N* THEN CLSOI0OTOISSO

3690 RUN

FO00 FORA=OTOS]1:PONELO24 A, PEEX 1336 INEXT

P010 FOKEZ300, PEEK (23) 1 POKEZIO0L , PEEK (241 : POXE2302, PREX | 271 1 POKEZION, PEEK 1 26)
PO20 CEAVEM"ADV", 150, PEEX (27) 8234 PEEX128),0

P00 POKEZS, PEEK (23001 1 POKEZS, PEEX 1 23011 1 POKEZ?, PEEK ( 2302) 1 POXEZS , FREX ( 2303)
PO40 RUN

RS e
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For home or business the IBM compatible

16 Bit

For the home user start with Model A with its massive 144K RAM

and outstanding typewriter style keyboard that fits within the base unit
for portability and storage.

Note the large return key and position of the numeric keyboard. Fast retrieval from
storage and fast action on games is achieved by the use of the Intel 8086 True 16-bit
micro-processor running at4.77 MHz.

The Advance 86 runs |BM PC software.

Specification

CPU Type True 16-bit 8086 running at 4.77 MHz.

RAM 128K or 256K with parity plus 16K video
Indluded Basic

m r;gll 84 keys tactile

Keyboard programmable keys

Character Set 256 in%lDM

TV, RGB, Comp/Sync colour or monochrome monitor
Full screen handlmg. 4 screen paged

i
I

Text 80 x 250r40 x 2
Graphics Resolution 320 x 200 or 640 x 200
Colours Available 16
Graphics Facilities Scroll, reverse image
Cassette Recorder Audio
Interfaces Included Cassette port, light pen, joystick, Centronics
Operating System gw:!'t-in SR%e:ﬂker
uilt-in
Printers Any using Centronics parallel interface
Comments Hardware and software compatible with IBM PC Upgradeable
to Model B Provision for 8087 Arithmetic Processor
Warranty 12 months
Benchmarks

The standard Benchmarks were run using Advance Basic, which is the equivalent
of Microsoft GWBasic and Basica on the IBM PC.

Machine BM1 BEM2 BM3 BM4 BMS5 BM6 BM7 BMB Awv.
Advance 86 — 8086 08 33 73 74 81 146 239 260 114
ACT Apricot — 8086 16 52 106 11.0 124 229 354 344 167
IBM PC — 8088 1.2 48 11.7 122 134 233 374 300 168

Sirease

Micro-Computer

Under £350°

The business user can upgrade to Model B by adding
the Advance Expansion box containing 2 x 5.25" disc
drives providing 720K storage at £956.52 + VAT.

The Advance 86 Model B offers the business micro-
computer buyer an IBM compatible disk-based
system with twin drives, with Perfect Writer/Speller,
Calc and Filer Software (MS/DOS) included for only
£1303.48 + VAT.

Advance 86 Models A & B are designed and marketed
by Advanced Technology UK Ltd. Made by FERRANT! in
Oldham, Delivery within 30 days from receipt of
payment. 128K memory expansion £108.70 + VAT,
Advance Technology UK Ltd.

8A Hornsey Street, London N7 8ZHB

Tel: 01-609 0061 for leafiet:

On site warranty for 12 months by National Advanced
Systems (part of National Semiconductor) one of the
largest companies in the US.A. for 86B.

*Ex VAT.

To Advance Technology UK Ltd., 8A Hornsey Street, London N7 8HB

O Please send Model 86A, Micro-Computer & Keyboard | enclose £399 including VAT
O Please send Model 868 which includes Model 86A plus Expansion Box & Software. | enclose £1499 inc. VAT
D Please send 128K Memory Expansion £125 inc. VAT Cheque/Barclaycard/Access No

Name : — — — Company -—
Address pi b . SIS

YC
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Roger Hammond gives you a large range

of options for printing pages, quitting,

scrolling, or cataloguing the tape

Listing 1. The loader program.

10
20
30
40
S0
60
70
80
90

100 PRINT PEEK(X+I),
110 NEXT I
120 PRINT
130 NEXT X

MEMORY 35999

ZONE &

FOR I=36000 TO 36266

PRINT I,:INPUT X%

POKE I,X%

NEXT I

FOR X=36000 TO 36260 STEP 10
PRINT X,

FOR I=0 TO 9

140 INPUT "IS THIS CORRECT? (Y/N)";Qs$
150 IF @s$="y" DR Q$="Y" THEN 190

160 IF Q$<>"N" AND Q@$<>"n" THEN 140
170 INPUT "enter address and correct

value seperated by a comma"jad,x%

180 POKE ad,x%:B80TO 70
190 INPUT "ENTER FILENAME";N$
200 SAVE N$,B,36000,267

The machine code.

36000 33 32 78 1 127 62 54

36010 32 230 14 o S 32 245
36020 77 1 o4 7 &2 32 119
36030 2351 14 0 S 32 246 201
36040 1 64 7 126 205 90 187
36050 248 14 0 S 32 243 201
36060 42 191 77 14 20 Se 194
36070 i8 19 35 16 2350 S8 193
36080 16 253 13 32 236 17 112
36090 148 14 3 38 194 77 71

36100 19 16 250 38 193 77 71

36110 13 32 236 237 T1 196 77

36120 58 195 77 71 43 16 253
36130 77 237 184 235 19 33 112
36140 195 77 & 0 237 176 237
36150 33 96 134 14 20 58 194
36160 1@ 19 335 16 250 S8 193
36170 16 233 13 32 236 201 33

36180 240 54 32 33 16 2351 201
36190 42 191 77 14 20 58 194
36200 18 19 35 16 250 S8 193
36210 16 253 13 32 236 237 75

36220 {1 200 77 42 202 77 237
36230 77 71 354 32 43 16 251
36240 77 33 96 134 14 20 58

36230 126 18 19 35 16 250 Se

36260 19 16 253 i3 32 236 201

122
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| ROBWRITE IS a word-processing program that
allows the user to Save and Load files, use dif-
ferent sizes of text if his printer permits, change
| margins, access nine different pages of 20 lines
f which can easily be printed consecutively and
| exercise full editing functions. It has been
|writtcn for an Epson RX-80 F/T but should
| run on most printers with little alteration.
| The machine code should be entered and
| saved to tape first as the program will probably
| crash if it is not present. Listing 1 will load
| this if you enter the values given in the
| decimal dump. The machine code should be




1l Wi
I

W ji

I i

3. Wy

e

I,

The main program.

1 BEHesssssssssssansssssnssnnsssnbsnnsnnsansesnibnes]
TLwsssssassssnnsanssnnnens
20 BPEED WRITE 1
30 OMENOUT “dusaviile”
AD MEAORY 19000
20 CLOstouT
&0 EMFYABISX= 11 STRINEX=1 s TYPEL 11 S0 TX= 1 GFACE =6} L Nnear
tX=1
k 70 BOTTORMX=2O
B0 DIM wtabX(B0):FOR i=] TO BO:xtabXii)=0iNELT
O MODE 24 I0NE BO:IN. O, 104 BORDER 101 1M 1,28
100 WINDOW #0,1,80,1 ,22:MINDOM #1,1,80,22,25:WINDON &7
60,70,25.73

11O PRINT "robewr ited”, "y Robin J.A. Hamaond.".qes
120 PRINT"use the following keys to control the prograe
- %

130 T08E 30

140 FRINT*ASNONE" . “to sOve the cwrsor™

150 PRINTDEL" ,"t0 delete text®

160 PRINTENTER™ "for carriage return” |
170 PRINT “TAS ","to sove tO Lhe next tab position” |
100 PRINT*CTRL and TAB","to sel a tab position”

190 PRINT "CLA",."to clear all tsb stops”

200 PRINT*CTRL and "i1CHRE(VI) ,"to enter delete sode”
210 PRINT *CTRL and “1CHREI9I) ."to enter Insert node”
220 PRINT®COPY™ ;“to display spltiona”,, |
230 I10NE &

240 PRINT 8], "FLIASE WALT™
T30 LOAD ***,Ja000

J60 LR W)

270G PRINY ., *PREGE ANY bEY T0 CONTIMUE,.."

2680 IF INEYS="" THEN 280 ‘
290 WIOTH 80

300 CLSIPRINT CrAS(7) 1 PRINT “PLACE THE PRINTER OM LIN

£."

210 PRINT #8.CHREIZ7) ;"8 11 CLE

I20 PRINY .
330 PRINT
J40 PRINTY
IO PR
J&0 PRINTY
370 PRINT
300 PRINY
I9G PRINT*Current printer setlings are:i™ ... |
400 PRINT*PICA SIZED PRINT" ,“EMNFPASIIED PRINT® “DONELE |
BYRIKE ON®,“6/72 INOH LIN

E SPACING™ . "11 INCH PAPEIR LENGTH™, "1 INCH D@ 1P DWR PE
FFORATION SETTING™

410 PRINT, ., “These say be changed at any lias during
peration of the progras b

v pressing COPY and selecling the appropriasate optio |

fn, Changing any sSetiing =

| 111 however cause the paper (0 sove wp slightly.”

A20 PRINT, ,  “PRESS ANY pEY TO CONTINX. ..

430 [F IwEVYE=*" THEN 420

440 FRINT O®S(7) aCLSIPRINT 81,700 you wmant standard

margine Fress ¥ or N*

450 qi=INEYIzIF qf="" THEN A% ELYE IF qi="v" OR qF

¥* THEN GOSUS >370 ELSE IF

aé="n"0R ql="N" THEN COSUR 3390 ELSE A4S0

460 CLE ®)

470 POYE 19901 .0204FOrE 19907 848

480 Cia L Za00

w90 CHML ‘elle

BOG t oo Ne DG = 999 Lol by

SI0 CLEIJ0NE 2S5 G08UD 340

520 nt="1 23459870901 2340678901 234SATEV0 L 2 TASATEO1 2 4%,

THV0 L 23ATSTIV0OL 23484 TEV0L 2

| JATLTEFO" !

| S30 LOCATE | ,211PRINT ni;

| S40 zX=leftXiyi=]

550 pagel=1

560 PRINT CrRe(7),

570 PRINT @2,"paae "ppagel

SO0 bE=EYS

D90 PRINT O (I3 001

SO0 LOCATE oX,yXiPRINT = _*y

GLO PRINT CHE$1(22) 1 O8(0)

&20 IF ne="" THEN 580

G0 IF bo=CHRE(1I) TvEN 760 ELEGE IF be=CMRICI2T7) Trln

800 ELSE 1IF pS=CHRE(240) T

| |

"t

“JCHRR IBFACEY )

"1

OO gEMRE LA L)
=l _LLE )]

saved to tape using the following command:
SAVE <FILENAME>,B,START ADDRESS,267

Do not try calling the machine code other
than from the main program as it uses variables
Poked from Basic.

Once the machine code is in memory and has
been saved, enter the Basic program. The
program will normally load the code itself
when it is run but, during development, if you
are sure that the code is present above Himem
it may be a good idea to turn line 290 into a
Rem statement or to remove the exclamation

mark from within the quotes so that the com-
puter will warn you that it is about to attempt
to load.

When you have debugged the program save
it with the machine code after it, making certain
that line 290 is back to its original form.

There are about two kilobytes left free in
Basic for any additions you may feel like adding
and the area above Himem from 36267 to
37999 is also free.

(continued on next page)

| (listing continued on next page)

HEN 870 ELSE IF pi=CHRS(241) THEN 910 ELSE IF bs=0is ¢
242) THEN 930 ELGE IF be=(

MREC24T) THEN 990 ELSE IF be=0DWS(224) THEN 1910

| 440 IF De=DHRAS (P} THEN 1030 ELSE IF be~CHRE (225 Tilw
LIIO ELSE IF be=CHRsi(ia) T

HEN 1120 FLEE IF be=0MRs (271 THEN 1140 ELEE IF peslrée
129) TN 1430

S50 IF insertX=] THEN 440 ELEE Ingi=ingX+iiIF InaX pow
IngT THEN PRINT CHes (71410

0o S8

A0 IF =Xerightl-S TWEN SOUND 1§ ,80,10,7

470 LOCATE =X yXiPRINT be)

&80 FORE h ASC (D)

4690 IF viepottomX AND xX=rightX THEN 280

TOO hahe)

7i0 mRexied

| 720 IF =X =rightX THEN 580

| 730 wXZs]l@fldlsyX=yXe)

740 hetisled il orightXe79

730 GOTD SO0

TA> BWEM Aty (<]

PO IF yEepottosX THEN 300 CLESE LOCATE wX,yXiPRINT Che
S OEEr (8D )y

THO h=hae ) EA=w N8O u L=l @i L Ly yXoyXe )

790 GOTO SB0

BO0 REW "o CELETE

B0 IF sieliwitX AND yiX=i THEN S5B)

B30 LOCATE =X, vXiFRINT CHRS(FEDR (NI )y

B0 xX=pX-ltheh-1:IFf ak=leftX-i THEN GOSUB Bav

B40 LOCATE =X, yX:tPFRINT = “ i FORE », 32

30 8070 800 |
BAO mX=r i ghtTiyReyl=1iheh=TRer ight -1 et %i RETUSN |
A70 KER cursor ud

BOO IF yXei TiEN 500 ILSE LOCATE «X.vXaPRINT Cm (POE»
| inia

@90 yEeyl= 1 gheh-B04 LOCATE
00 GOTO S8

*10 NIM cursor down

a2G IF yispottoel THEN 580 CLSE LOCATE «X.yX:iPRINT O
VIPEER Iha g

T yheyXelthehePOi LOCATE

s yRsPRINT Crif (PREN (ni b g

X vLrPRINT MRS (PEEN (hiVg

P40 COTO 5B
P50 IF sXeledth AND vE=] THEN T80 [LSE LOCATE »X,vXiFs
INT CHms iPEEY (850 0 g
Sa0 P Asledel THEN 280
W70 shsaX=fanen- i LOCATE X, yXaPRINT Ol (PEEX Th) ) 80
0 =80
T xXer i gt L yXeyXo Linsh-80srigat - 1eft X LOCATE =X ,vX
sPRINT CHES IFEEN (h) )5 GOTO
=18
990 REM cursor right
IGO0 [F wXerightX THEN 1020 ELSE LOCATE
R4 1LY tm) b

P aTmaXe Lihehe I LOCATE wX, vXi PRINT O PEE hi g0
O

%.vatPRINT Cn

20 IF visbottoal TN 300 CLSE LOCAY
PCEs (h)

£ w X, vXaiPRINY O
FiaeXelef Ll vEeyXe lihohelod tL-right X80 00T0 80

1030 IF wkeright THEN 760
1040 FOR i X==Xel TO raghtX
LOSO IF wtabXiiRi=]l THEN 1080
00 NEET X
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(continued from previous page)

While use of the program’s functions is

largely self-explanatory, here is a brief
description:

Insert: press Ctrl and [. The insertion will be

made between the cursor and the character to
its left. There are a maximum length of 255
characters or the number of available spaces on
the page i.e., if the cursor was at the left of the
bottom line the maximum length would be 80.
The insertion will be shown at the bottom of
the screen and will not be entered until Curl

and [ are pressed for a second time. It can be
edited normally.

Delete: press Ctrl and ]. Up to 255 characters
can be deleted, starting with the character to
the left of the cursor. Press Del until the cursor
is under the last character to be deleted then
Citrl and |. If you move the cursor too far press
the right cursor arrow.

Tab Stops: press Ctrl and Tab to set a tab
stop or CLR to clear all tab stops. When Tab is
pressed the cursor will advance to the next tab
stop if one exists or else the beginning of the

next line.

Cursor keys: they move the cursor one
space or line in the given direction, within the
confines of the margins and screen, without
overwriting the text.

Copy key: gives a large range of options for
printing a page or pages. If you load a file that
is longer than the amount of room you have
allocated for it, the machine code will be over-
written and the program will crash. If you are
not using an Epson printer consult your printer
manual and check lines 360 to 430. ]

(listing continued from previous page)s,

1070 GOTO Te

1OB0 LOCATE <%, yXoPRINT CHES (FEES (h) )y

1050 b i L-xZonl=id

100 GOTO 580

1100 wlabX(xX)=]00TO 580

LI20 FOR 4X=] TO B01stadX (XN =0 MERT 4%

1130 GOTO S8

L1840 WINDOM S O, 1

LSO insertX=-1nsert)

Li&0 IF insertI=1 THEN 1230

1570 CLE:REM start insertion

LI80 CAL 38176

1190 Ingta(zposinglerightL-ale (rightL-ledtTe]) e (20-vI)
1200 bottonl=31x2%=xlyy2hoylindl=lof i yi=11hlehih=3000
o

1210 MOVE BeleftX-9,67 1 0RA Belelti-9,20, (1MOVE Oerigh
tAel 63 00N Herightis| 0

wl

1220 COTO 380

1230 NN end inaert

1240 IF «XerightX MND vispottoaX THEN wXewls (shlshlel

1250 Ingtesl-leftieirighti-ledtXejioiyi-i)

1260 LS 81

1270 IF Ina® © THEN 1200 ELSE »Xer 2z yleyIlih=hlibotto
@20y GOTO ST

L2890 firstetooslefti-1

1290 PORE 19903, 2960 ( (41r st /2340 < INT (4arut /2560 )

(300 FOOE 19904, INT (dirat /2380

1310 shipX=T9-rightisleinty

P30 FORE IWROS ek

1330 FORE 1990 80k ipX

1340 PORE 19907, 1ngX

1350 endseg* 0% (righti-leftiel) 34399

1360 FORE 19906, 2960 | (endseq/ 7361 - INT (endseg/ 2560 )
1370 PORE 19909, INT (endseq/ 236"

1300 neoveX=(J0-v2EI e iright-ledtX+llsrightX-w2hel-Ing

x
(390 FORE 19910, 298 1 Le 2580 - INT R T4

1400 FORE 19911, INT ineovel/ 204"
P OML Te0n?
A= ML vIsvI LI A=hT I DOt toeL =01

A% AEN delete Dloci

Agt IF INSERTU=-1 THEN 585 ELSE FRINT 81,.°n0VE CURSOR
WY PRESSING DELETE DR "aC

PEAIZATI ETUNTIL 1T IS FENEATH THE LAST CHARACTER TO BE
DELETED " ,"illN PRESs Y

Rl D " CHRS {92y

1470 el =k v INevi

1430 =i EY
149 Fhint O .

e LOCATE <X, vXiPRINT = =

IS0 PRINT ORe (o2 Ol don

ASD0 IF pe="" TN 1480

FRTO IF psCHRB(I7) THEN 1S40 ELSE IF b#=OMRaiTaT 1
MON IADG ELSE IV pesCHRE

IV THEM 1710 ELSE 1480

iS40 IF IngT =.%% THEN 1480 ELSE LOCATE =X . vLiPRINT On
B AFPTED ind b g

WSSO0 IF ak=ledtX THEN |S00

158 Inal=lngiel

1870 Y=L - ltheh=11GOTD (480

1580 37 wR=1 TrN 1400

VS0 Lnateinahe )

Bl Lew nght S vAsvi= LR -led e hor sant Lo

161G GOTO 4B

VA0 LDCATE «%, i RINT CRa PN o g

1630 IF «X=u2% AND yi=yZh THEN PRINT CHRE(7)1GOTO 148
o

1640 IF aXarightX THEN 1470

1650 sXesielzhsh+izingXalngl-1

1640 EOTO 1480

1870 IF yi=pottoml THEN 1480

180 gi=ledtlyleylelah~heB0 - riohtAriefty

1690 Ingl=lngl-|

1700 GOTO 1480

1740 CLE ®110F IngX=0 THEM 370

1720 naovesr 1Mt X-w2EeloirightX-leftXel)e i 20y %I

1730 PORE 19910, 2080 { I %80 - INT e AL

1740 FORE 199101, INT (nmove/ T34

1750 topeseg=topriedti-1

1760 PORE 19903,256% | (topeeq/ 2561 ~ INT (topseqs 2561
1770 PORE 15904, INT i tooseq/ 256}

1780 ship=lafti-rightL«7Te

1790 PIRE 19903, skip

1000 FORE 19904 ,80-3kip

1010 N ur a=34400 el Lo (O -avipl e iyk-1 )

20 PORE 19912, 2569 | (neserur o/ 254) - [NT (nest ur 57 7540 )
1030 PORE 1991 3, INT (newcwr s/ 258)

1840 ol ddur aaT4400+ 2 20 - lof tXs (B0-ship) o (yIX 01

1850 PORE 19914,256% ((oldcur s /2501 ~INT (0l dcur o/ 2580 ¢

1860 PORE 19915, INT (01 dCur /738

1870 POME 19916,1ng%«1

1890 CALL Ts187

18%0 GOSUS 3430

1960 GOTO 570

1910 CLES S1FRINT 81,711 orint pege/pages™ ,"2) printe

save/load page pages”™, "% change
margine™ ("&) qu.l"',"h -

croll pages ™, "8 catalog tape ™ ,"¥) continue ™

1920 a¥=1NEYIIF qte”" OR gb *"1" AND gt 2" aND q¥
HEE AND g *A" AND g8« *

5° AND qf "&” AMD g 7T AND qb "D” AND o ¥ T
N 1920

930 CLS SlagievaL (qe) 10N aX GOTO 1940,2140,0820, 2850,
3120, 3450 B0, 3320, 570

PRINT #1.%11 this page to cursor™,.*2) all
=3 all nine

DaQes ™", “4) Dages + tO iT","5) pages | Lo 77,6} peae
% ) to 7.7 continue™"

1950 qt=1MEYEIF qf="" m als 1" AND qf *2" AND qt
“*3% AND qb U4 AND

"7 I'MEN 1730
YION gk GOSUSe 2020, 2030, 200, NOSG

1970 CLE SLaPRINT 81 “PLEASE wAIT*

1960 FOR i1=atart TO finien
L1990 FRINT 88, CHRs(PEES (110
2000 WESTY

2010 LS e IGOTD 370
- start=vopid sh=topsB0s vi- | 1 RETURN
start=top:f sh=tops |0V
2040wt g U= 200007 § 10 sh=14 199 AT TUSN

SOT0 CAS S INFUT 8, "enter first and |ast pages seper
sted DV 4 COmma”jDagelX, Da

Qe

2uted IF pageil | DR pagelk 7 OR pagellipagell THEN 205
v

2OT0 wtar t= 18400 [a0U0epage | L1 § ini sh= 19999 | &0Ospage 208
RE Tk

2000 CLS S1rINPUT 81, "Enter Lthe lasl page Lhat vou =an
t printed®ipageli

2090 IF pagelX<l OR pagelX 0 THEN 2060

2100 atar t=30300 6 alah= | 9T | aO00epage T RE TURN

210 CLE s iU 81, Enter the firal page to be print
ed*jpa0eil

2120 IF pagelX<l DK pagelX ¥ THEN 2110

2130 start=18400« | 400spage | X1 § i n) sh=J4399; RETUSN

2140 REN printer options

2150 CLE S1IiPRINT #1.71) fore feed?™ , 7] set/resst ita
Liea®™ "3 change |ine sep

eration "4 advance & lines?","5) tvpe options?” ., "8)
main options™ . "7) contin

ue

2160 qe=INEYILIF gf="" DR g >" 1" AND g« *"3" AND g
3% AND gb- TA" “ Qe =

THEN 21860
] 'LM(QCI:O‘ a% 00T0 2190,2210,22580, 2300,
2340, 110,370
2100 N o4
2190 FRINT 88,08 012) 110070 2150
2200 REM stalice
2210 IF setX=1 THEN PRINT #8,CHREI27)"4%; ELSE FRINT
o0, CHMRE(2TH "%
T30 IF pagell il DR pagelX 9 OR pageXl pagell THEN 271
o
2130 setle-aetLiFOR delayie=0 TO (OOOINEXTiPRINT 89,08
S (I3 1 00TO 2150
2740 BN line seperation
2250 CLS SINIFRINT #1.°Line seperations is currently se
t Al “ispaceX* /72 of an |
neh,
2260 INFUT 81, *what value n/72 d0 wish to reset It to*
1epacel
2270 IF spacel<O DR spacel 735 THEN 2740
2280 PRINT #8,04R#(27): “A%; ORS (spacel) 11 PRINT 80,0088
(131546070 2150
790 REN advance | Lines
SO0 CLE S INFUT B8] ,"How sany Lines 30 vOu wanl Lo ad
vance the paper“ii%
230 IF aX41 THMEN 300
2320 FOR A=l TO 4XaPRINT 80, CHMREC10) 1 INEXT A% 80TO 21
kL
2330 REN screon options
2540 LG SLIPRINT 8),.%1) set/-resetl enphasisn’?” , *“2) eet/

printer cptions?" "3 sain opti

INEYSLIF q8="" DR q#« ‘"1~ AND qf: » 2" AND qf-
“TAT AND qb *

5" AND gf- -"4° THEN 350

2340 CLE ®liqX=VvAL (qf) 0N X GOTO IT380,2430, 7480,2130,

1910,5%0

JIT0 RN sel/resetl swphasis

2300 esohasisis-ewphasish

2390 IF eaphasisi=] THEN PRINT 88.CHRO(27),"E%y ELSE P

HINT oD, CHRBITTI"F*

JA00 IF saphani sl THEN PRINT 81 ,.°Print is now eephas

tred.” ELSE PRINT @1, Frin

L 1% Now normal .~

2410 FOR delavsd TO 1000 NEXTFRINT 88, 0WS (131316070

J420 (M gy

S430 strikeX=-atribed

JA40 IF atribei- OCII FRINT 8.0 (I71"0" ELSE PRI

NT 80, Ol "
2450 IF stribeds=i "(ll FRINT 81, "Franting is now in &0

uble stribe mode. ™ ELSE Fh

INT ®),"FPrinting is now in noreal asocde.”

F460 FOR gelavel TO 1000 NENTPRINT 88,CHRO(13)::00T0
Slap

2470 WEM change type miTe

2480 OLS S1:PRINT 81,%1) paca™  ,"2) elite™ "7 enlarg

od Bica“."4) snlarged sl t

*7 LT printer Ooptions” . "a) main cotions T

JATO FRINTEL, CWARNING: CHASACTER S1IC may NOT B SULTE

D 10 vOusk P s WIDTM, ha&

ROGING GO D 480 0 CwANSED S0 THeAT LEFT AND RIGHT €

OOCS OF DIFFEREMY YvPE 417

€3 COINCIDE. *

S5er U= INREYOIF qi="" OF qb *|~ AND qf: "2" AMD qf
SEE AND Qb "4 AND Qb ¢

S AD 08 Ca" DEN 2300

2510 LS SlieXevAL (qft:ON QX COTO T30, 28920, 2300,2520,

2150, 1% 0

2920 IF tyoele} OF tvpeXed TrN FRINT 08, .CHRE(27)I: "W

CHRI 0Ny

2530 LypelegliOn aX BOT0 2530,.7370,23%0,2610

I240 BEM pica

950 PRINT 8. Ce(27) ("F 1 FRINT 80,0413 10070 0

90

T340 REM wlite

2970 PRINT 00, CHRSL27) "M s PRINT 80,0W8013) 136G0TD 24
o

7380 RER enlarqed picae

2990 PRINT 88,CHRS(27) 1P 11 FRINT 88, 0HREI127) "W 1 DS
TRV aPRINT @8, CHR# (13} 11GD

Ta 2150

2600 WM enlarged elite

2610 PRINT 80, CHRS (27) ¢ "Mt PRINT 88 CHNS(27) | "W Orae
TR PRINT 88, CHAS 1131100

10 J15¢

2620 €A% SLIFNINT 81,71} scrap this page™ ,“2) scrap »

1l pages™ ,*3) nest page™™

+“4) previous page™ ,"S) page 174, "k main options T, "
7i continee™

J630 qi=INLYSIIF qf«"" 0N o< "1" AND qf - “7" AND g«

P=3° AND g+ ~*4% AND q<>*
AND o< >*7" THEN 2430
QU=VAL (q#) 10N QX G0TD 2630,2700,2720,2780,

-l
2630 m L9901, 734% ( (Lop/T36) ~ INT (Lop /T34) ) 1 PFOKE 1990
2 INT (Lop 7 7540
2060 CALL 340101 CLEI1005UD 3410
2670 sirleftliyi=lih=toprliefti-1
2680 LOCATE 1,.2LiPRINT niy

“ARE YOU SURE? (Y or N}

IF q$="Y" OR g¥#="y"~ THEM 440 ELSE IF ot r

=*N* OR qf="n"~ THEN 2420 €

LSE BOTO 2710

2720 IF pageils9 THEN pagw
mm-:uu-auooumxm-'-uun-n

wE=led t Ly vi=]

2740 CLE #11BOUM 3430

2730 GOTO 3T0

A760 IF pageii=l THEN pageX=10

2770 pageiepagel-iitops 8400 1600spagelin=topsleftT-1)

wXwl@f tXr vX=i

2780 CLE #1:G0RM 3430

2790 GOTO 570

2000 CLE 81s INPUT 81 ,"which page do vou wmant to change

to"ipagel

2810 IF cagel | OR pageX ¥ THEN 2800

2020 top=1BA00« | a00spagelin=topslefti-lini=l@ftLsyis)

230 CLE LGOS 2410

2040 @OTO ST0

m CLE SiPRINT 81,%1) save™ ., *2) load?,“3) contine

-

IO qe=IMEYIIIF qi="" DR qf< "L" AND q#<>"2" AND gil

3% THEN 28a0

)1 IF optie] THEN 570
b this page™ ,"2) all nine page

ars %3 pages & to )"

"W 1F optXe2 THEN FRINT 81, WASNINGI CONTENTS OF FRES
ENT PAGE PAGES WiLL BE OW

AWEITTEN' " PRINT 81, "WAANING: THL LENGTH OF TME FILE N
UST BE COMPATIIE WITH YOU

& CHOICE* P Tl FILE EXCEEDs Toll AVGILABLE wPaCE
THE PROGRM ML CRAGM' "~ N

¢
|
]
1
2900 qieINEYSIIF qf="" DR qf "1™ AND q# 2% 4ND O8 l
2900
¥
|

T THEN

VIO qR=VAL (gf) 10N gk GOSUB 3uSC, Toao , o
2920 CLES S1INFUT 8, what 18 the filensse1nd
2930 IF cpti=2 THEN 29%0

2940 REM save a page

29B0 WINDOM S O, 1:008

I960 SAVE nb ,b.start, length

2970 OO8

SO0 WINDOM BWE O, L1 GOTO ST70

2990 NN losd & page

Terd WINDOM S O, laCLR

ION0 LOAD al start

TO20 CLENMINGON Swid O, |
INZO wirleftlivisithatoprleftX-1: 00508 3430 1
40 GOTO 37O I
3050 start=top: length=16001 RETURN I
3040 start=20000; length=14400) IF opti=2 THEN twm
3070 RETuRN

080 CLS Sl INFUT 8] ."Enter the First and last pages »
eperaled by & comsa“sfirst

Aolesty

TR0 IF Sirstio )l OR lastiX % OF diratX lastX THEN 3080

1100 ster t=10400+ |AOC Ir st X) lengths (lasth=diretheinl
@O0 IF optX=2 THEN too=
rripagen=tfiretl

Ji0 RETURN

3120 LOCATE «T,vXiFRINT O (PEEY (h) ) ¢ l

1130 GOSUS 33%0

LIA0 whelwitXivi=]

1150 hetopeledti-1

3160 GOSUB 3430

3170 GOTO 370

TING MR scroll pages

JI%0 CLE SLIPRINT 81,"1) from present pege™ ") frem ’
page §°°,°3

3 qé=IEverl
*3% THEN 3200
3210 CLS S11qXeViL igh) 10N qX GOTO 3I220,3290,.570

3220 CLS 81IPRINT #1(PRINT 8) ,"PRESS SPACE BoA mm
INUE GOROLL IMG, ANY OTHER

FEY TO SYOP ON DISPLAYED PAGE. 1
FRINT 82, “page lpmllm 3430

Qe=lre it IF g#="" THEN 3240

IF ge=* ~ THEN 31240 ELSE COUE #1:80T0 1300
pageirpageie i IF pageX=10 TrlN pagei=i
top= |A400s | pddepage X

GOTO 31330

top= 0000 pageX= 116010 3220
hetoprledtX-lisX=leftXivi=11060T0 370
“labXis)=1:007T0 S0

WINDOW Swidé O, 1008

FRINT “press ESC te stop cataloging.”

ON BRE& GOSUR T30

CAT |
QLEIWINDOM SuaP 0, 1180T0 370 ‘
lwdtTeBiraghtiatl I
RETuRN
ERINT CHROT11ICLE S1INPUT 81, "enter loil thes r.
marqins sepersted by

& consa‘tleity FaightaCLE 8 {
JA00 IF Lettd 1 O righty B0 OR Jett) -=righth ThEw 338
O ELSE RETUSN b
TALO MOVE Beledth-9,000 DRAM BeledtL -9, 400, (1NOVE 3
nthel B0 DR Beriohti=1,4 ]
N |

|
qb="" OR g« ‘"1" AND qf "2" D

LU T
O POVE L9901, 256 {(Rop/ 298 - INT (ROp /238 )
TAA0 PORE 19900, INT itee / 2300
A% LOCATE 4.1
TALO CALL T403°
AT GOBR A0
TAGD KT TURN
TA%C. MODE IeUND
O Mfse STD°
T AL
TS50 CaY
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T Detabase ZEN Assembler EASIVAT Home Budget

An outstanding selection from Kuma’s rapidly expanding range
of Entertainment and Application Software for the Amstrad

CPC464 Micro-computer.

Book e o e e
@® The Amstrad CPC 464 Explored Horseshoe Road, Pangbourne, Berks RG8 7JW.
This superb book is designed to let every CPC464 user, at l Please send full catalogue on Amstrad CPC464 I
whatever level, get the most from his computer. After an products.

introductory section on the special Basic features, the I
book looks in depth at the excellent sound and graphic ::Lnrzs; .............................................................................
facilities including: @ Animation @ Windows R R T N R A I
@®Character sets .Mu]ﬂtaskjng S R S Y [, crsetvioarsvsasasabissroressumnsismtnssnsrason Phone. e e

@ M/C routines for Basic @ Use ofZen @ Useof0/S || i
® Sample programs

L Trade Enquiries Phone 07357-4335

Available from your nearest Amstrad CPC464 Stockist. — N F F N B N N ¥




After eve

thats been said in
praise of Amstrad’

CPC464,isthere
anythmg toadd?

Plenty.

The CPC464 isanenthusiast’sdream
come true.

Fewapplicationsarebeyond its
capabilities, with its sophisticated
features, complete expansionbuscon-
nector forsideways ROMs, serialinter-
faces, disk drives and modems.

Nowonderthe pressisinraptures
over it.

The CPC464 system.

It comes complete and ready-to-go.
Here's what youget for that incredibly
low price.

64K of RAM (42K available), 32K of
ROM, colour monitor orgreen screen
VDU, typewriter style keyboard,

------
............

-----

= -

CPCA64 green screen VDU (GT64)

= 3]
IH:&—"

integral cassette data recorder and a
very fast extended BASIC.
TheCPC464 offersyouhighresolu-
tion graphics, 80 column textdisplay,
up to 8 text windows plus a graphics

window and a palette of 27 colours.

Not to mention a 3-voice, 7-octave
stereo output you can feed through
a hi-fi amplifier and speakers.

Now we think you'll agree,
that’s some system.

CPC484 Computer

\ PERIPHERALS /

Low cost disk drive.

Aninexpensive floppy disk systemis
available whichincludes CP/M* (giving
you the option to access 3000 provens
programs)and LOGO with its famous
educational applications.
Optional disk
drive DDI-1

including interface’
CP/M* and LOGO!

i 21995
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mis
ving
wven
nous

erface
DGO
99.95

I

gy

Printer port.

The CPC464 hasabuilt-instandard
parallel printer interface which offers
you thefacility toprovide permanent
reference of program listings, letters,
invoices, anything that requires ‘hard
copy .

Optional 80 columndotmatrix printer DM P-1 operates
at up to 50 characters per second, Combined with the
CPCA464, itoffersahigh performance text processing
system for only £199.95.

Joysticks.
Power supply modulator.

You can bring those arcade games
stunningly tolife with the optional joy-
stick controller which hasasocket fora
second stick.

Theoptional powersupplyand mod-
ulatorenablesthe CPC464 tobecon-
nected to any home colour T'V.

ficationand speedloading capability.
Whichmeansevencomplex programs
can be loaded quickly.

A range of software is already
available. And it's growing rapidly.

Educational programs, businessap-
plications and arcade games are all
designed toutilise the CPC464’sim-
pressive graphics, sound and proces:
sing abilities.

3239

Computer complete with
green screen VDU (GT64)

2349

Computer complete with
colour monitor (CTM640)

CPC 464

complete

w:th

momtor
datacorder

Amstrad Club Membership.

Whether you're interested in com-
mercialapplicationsoryou'reagames
fanatic, you'll want to join the Club.

Members enjoy immediate benefits
liketheprivilegecard, Clubbinder,
regularmagazine, competitions for
valuable prizesand contactwithother
Amstrad users.

EXPTY DATE
WOT TRANAERABLE  SEF MEMBERSHIPCONDITIONS FOR THRMS OF |58

Amsoft. Fast growing software.

The highquality software takes full
advantage ofthe CPC464’shighspeci-

BOOTS COMET Dixons

MCHZieS nuunuows b A“ SIHA“

[ Todemovgtkoans ONE GREAT IDEA AFTER ANOTHER |

AMSTRAD
cPCasa

I'd like to know more about the exciting CPC464 complete computer system.
Please send literature right away

|
|
|
I NAMI
|
I
|
|

YC3

ADDRESS

POSTCODE

To: Amstrad Consumer Electronics plc, Brentwood House, 169 King's Road,
Brentwood, Essex CM14 4EF. Tel: Brentwood (0277) 228888




Figure 3. List of DMACTL and GRACTL

options.
GRACTL LOCATION 53277
Poke No. Action
1 enable missiles
2 enable players
3 enable players + missiles
E.G. Poke 53277, 2 enables players.
DMACTL LOCATION 559
Add to the
contents of
DMACTL Action
+A enable missiles
+8 enable players
+12 enable players + missiles
+16 enable single resolution

+ 0 (default) enable double resolution
E.G. Poke 559, Peek (559) + 12 + 16
enables players + missiles in single
resolution.

The default for DMACTL, from power
on or from system reset is 34.

Figure 4. Other player/imissile registers.

Name(s)  Location(s) Purpose
HPOSPO  53248-51  Player
(=3) horizontal
Position
Registers
HPOSMO 53252.55 Missile
(-3) horizontal
Position
registers
Size PO 53256-59  Player size
(-3) Registers
Size M 53260 Missile size
Register
COLPMO  704-707 Player/imissile
(=3) Colour
registers
Figure 5. Priority Register.
Prior location 623

Priorities in this order

PFO, PF1, P0-3, PF2-3, background — 8
PF0-3, PO-3, background — 4

P0-1, PF0-3, P2-3, background — 2
P0-3, PF0-3, background — 1

E.G. Poke 623,2

PF = Playfield i.e. colours 0-3

P = Player 0-3

Figure 6. Collision Registers.

Location  Collision detection
53248 MO to playfield
53249 M1 to playfield
53250 M2 to playfield
53251 M3 to playfield
53252 PO to playfield
53253 P1 to playfield
53254 P2 to playfield
53255 P3 to playfield
53256 MO to player
53257 M1 to player
53258 M2 to player
53259 M3 to player
53260 PO to player
53261 P1 to player
53262 P2 to player
53263 P3 to player

53278 — HITCLR — Poke with any
to clear collision registers.

Figure 7.

+ PLAYER (128 + (128" RES))
MSB = INT (PMSTART/256)

LSB = PMSTRT - (MSB"*256)
FORT =TO6

READ A,B

POKEA MSB:POKEB,LSBINEXT T

DATA 1562, 1561, 1569, 1568, 1580, 1579,
1605, 1604, 1612, 1611, 1623, 1622
RETURN

PMSTART = START + (512+(512°RES))| |

Patrick Nevison helps
your screen come alive
with Atari animation

ANIMATION WITH most personal computers is
a time consuming and tedious process. To
make a finely detailed image move across the
screen involves the following process:

[] Look at the background ahead of the
image and temporarily store the contents.
[C] Erase the old image — draw in the back-
ground colour.

[] Draw the new image.

[] Restore the background at the previous
image position.

[[] Repeat from step 1.

An example of this type of animation is
given in listing 1. There has to be an ecasier
and faster method. Machine code is one
answer but is not easy to write or debug and
one error can be catastrophic. Atari owners,
among others, have a solution in hardware.
Sprite, or as Atari call them player/missile
graphics. A player is a graphic object which is
shape and colour definable, and when moved
over any background — playfield — image
does not erase or alter it in any way. Type in
listing 2 and see the same animation but using
player graphics. In fact, there is a delay loop
in listing 2 to make the two comparable.

So, what do we have in Atari computers —
four user-definable objects all of independent

AIAR

colour, independent shape, moving rapidly
anywhere in any graphics mode without
disturbing anything else. Sounds too good to
be true. In fact, there are a few complications.
Atari Basic is now showing its age against
newer structured and more capable Basics.

Specifically, as regards P/M graphics, there
are no commands to deal with this type of
animation in Atari Basic. Thus, all dealings
with P/M are done with the immortally
incomprehensible Peek and Poke. Never fear,
although the details are tedious and time
consuming — though well worth it for the
displays they make — the principles are quite
straightforward.

As Atari Basic does not recognise P/M
graphics, we must cordon off an area of
memory to hold all of the data, so that Basic
does not corrupt the information. The high
end of memory is ideal for this and location
106 contains the number of “pages” — 256
bytes 10 a page — free at any one time. In
changing the contents of location 106 we fool
the computer into thinking it has less memory
than is actually there, thus providing a safe
place to store all of the P/M data.

Players are all eight bits — dots, pixels,
whatever — wide, but can come in two
heights, They are up to 128 bits high —
double resolution — or up to 256 bits high —
single resolution. There are swings and
roundabouts in choosing which type you will

SET ASIDL P/ AREA

50 START-MIETANT 312

0 FOR T=GTART TO START+I200POME T, 00MEXT T
70 REN DEFIME FLAYER

00 FOR T=START+30 TO START+3I0+7

©

26, 795,219,235, 199, 195,755, 1 2
T rasE

140 POXE DA279,.4

130 REM SET DmaCTL

180 POXE S99, 42

170 RiR ST GRACTL

100 POXT S3277,2

190 MR SET PUAYER © COLOUR

N0 PORE 704, 14

10 ROV ALAYIR O

T=70 TO 190

S3248,7
DELAY -

$y¥2
i

~SL0M 1T DO

oI P P b 750 FOR D=1 TO SO:1MEXT D
LISting 1 e DOURLE 260 MEXT Y
10 REM LIST ) s s 270 GOTO 200
20 GRAPMICE 7416 W S—
30 FOR Tsl TO §00 L) i
35 HER DR DK e Listing 3.
40 COLOR 1 =T O MM LIST 3
50 PLOT T,3010R0NTO T+5, 301 DRANTO Tes, 3110 - "l' | s ¥ RDM SET ASIDE 1K FOR PW TASLE
™ 1-1,31 ] . 10 PRGESSFEEX (10%) <41 POKE 106, PROES: BRAPHICH
&0 DRAMTD T-1,32:10RAMTD T,X2:PL0T TeZ, X270 DeaN 3
TO Te3,32 PLAYER OME 11 FORE 752, LiREN TURN (FF OURSOR
70 PLOT 145,321 DRANTD T+46, 321 0RANTD Ted, X3: 00 (L ] 19 REM CALC START ADDR.FOM PW TABLE
ANTO T-1, 33 DRANTD T-1,34 20 PRTABLE=PAEEGATSS
B0 PLOT Tel, 3 DRANTO Tod, 38:PLOT Ted, 341 DR ™ —— 4a 29 MM START ADDR. PLAYER ©
TO Teb, 35: DRANTD 143,33 30 START=PHTABLE+S12
0 PLOT 1,35 0RMTO T=1, 351 DRANTO T-1, 56 DRaM PTIR TR 39 PN CLEAR FLAVER O APEA
TO Tob, 31 DRANTD 163, 37) CRAMTO T,37 L&) 40 FOR T=GTART 10 START=I20:POKE T,0:M001 1
100 MEN DRAGE EWAGE . — 2 4% RON VENT PODN. PLAYIN O
110 COLOR © 0 VERT S0
120 FLOT T, 301 0RATO 143, 301 DRANTD Ted, 31:08A FLEYER TR % SN READ PLAYEN OEFN. 10 TASLE
NTO T-1,31 r 60 FOR T=GTART«VENT TO START+VERTTIREAD &1PD
130 DRANTD T-1,32:0MATO T, 320PL0T T+2,321DRA KL T,AaNENT T
NTO Te3, 32 T — 89 FEN FLAYER [RAGE DATA
140 PLOT Te%5, 32(0RANTO T+s, 32: DRANTD 148, 5550 70 DATA 126,235,219, 255, 199, 195,255, 126
RAWTO T-1, 334 DRATO T-1,34 et b o9 FEN SET UP BAOXRILND
150 PLOT Tol, 34 0RANTD Tod, 4iPLOT Tes, J100A %0 COLOR 11PLOT 32, 2:0RSMTD 32,20
WTO Ted, 351 DRANTO Te3,33 e DM MM 100 COLOR 23PLOT 22,2 DRANTO 22,20
:g ?.m;.mmr:est; mmr:o,; 1, 261000 110 COLOR 31PLOT 12,21 0M10 12,20
o6, M1 DRTO 1 371 DRATO T, f, 119 MM SET Prevax
T Figure 1. Player S T
180 GOTO 30:AEN LOOP ENCLESOLY missile memory 129 MM SET DRACTL
% ma 130 POKE 309,46
| Listing 2. P. 139 MEN SET GRACTL
10 REM LISY 2 :: FEn wlg CoLouR
20 APEEX (104) ~4:POKE 106, A1BRAPHICS 2+161 RN 150 POKE 704,14

159 MM SET MORIJONTAL POSITION
160 HWPOSPO=SI248

147 MM ST PRIORITY

170 POXK 623,4

17% MM MOVE PLAYER-O®DX COLLISIONS
100 FOR T=190 TO 40 STEP -1
190 POKE HPOSPO, T

00 T COOLLISION *pMeEx (33
200 REM RESET USING HITOLR

210 POXE 33279, 1

720 MEXT T

Z29 WM LODP ENDUESRLY

230 S0T0 180

Listing 4.

O MM LISTING 4 P9 VENT MOVE ROUTINE

10 GOBUS 73150100 INSTALL VERT MOVE ROUTINE
20 FORE 104, 601 REN FESERVE RAR FOR TARLE

30 7 )P TA2, LhPOKE 710,81P0KE 7OV, OnRER
QAR SCREEM

(continued on page 131)
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use. Double resolution uses less memory —
1K in total for all four players — and is faster
to animate, but its resolution or image quality
is poorer.

The single resolution players use 2K of
memory, are slower to move out have a better
quality image. For the sake of argument, I will
discuss double resolution and point out where
details differ between the two types. So, we
need to set aside 1K of memory for the player
missile table. This 1K is equal to four pages of
memory — 4 X 256 = 1024 = 1K — hence:
A = PEEK(106)-4 : POKE 106,A ( - 8 for single

resolution) 5
will “hide” our P/M table from Basic. We
then must tell the computer, actually the
Antic video chip, exactly where in memory
our table is located. Location 54279 is called
the Player Missile Base Address Register —
PMBase. Using our previously defined
variable A, give the instruction,

POKE 54279 A

This is in fact just the start address of the
table, and figure 1 shows how each of the
players and missiles are located in the table.
You will notice that the Player areas do not
start until half way down the table. The first
384 bytes — 768 for single resolution — are
unused, but can make a valuable place for
storing machine code routines or tables of data
as Basic leaves all areas above PMBase
untouched.

Locations 384-512 in the table are the
Missile definitions. The next step after
making your table secure is to clear the areas
to be used. On many computers, when you
turn them on much of the memory is filled
with random numbers.

This will affect the Player image and so they |

must be cleared. You do not need to clear all
of the table, just the parts you are going to
use. For example, if you are only going to use
the first 2 players, the instructions would read
something like,

FORT = A®256+512 TO

A*256 + 768

POKE T,0

NEXT T

The definition of the player’s image is
perhaps the most difficult part to grasp
straight away, but is crucial to fully exploiting
player/missile animation. Examine figure 2
which gives a simple Player definition. All
players are eight bits wide and I have made
this one eight bits high. The definition runs
from top to bottom: Each horizontal line —
eight bits wide always — has its “on™ bits
coloured.

These bits are then added up from left to
right according to the Binary number system.
So each horizontal “slice” of the definition
ends up having a number to define it. Each of
these bytes is then Poked into the relevant

16 8

128 64 32

section in the P/M table. These ‘‘bit maps”
have to be positioned in each section
according to the vertical position on the TV.

If you put the definition at the start of the
section of the table, the image will appear at
the very top of the TV screen. Place your
definition in the centre of the table and it will
appear in the centre of the screen, and so on.

As an example. If the beginning of Player 0
section of the table in memory is given by the
variable START, and we want to place the
image 10 dots from the top of the screen, we
would have
FOR T=START + 10 TO START + 10 + 7
READ N
POKE T,N
NEXT N
DATA 126,255,219,255,189,195,255,126

The players can be placed, or moved about
anywhere within their own section, and this is
how vertical motion is achieved, but it is up to
the programmer to make sure that they do not
move into another player’s area. Horizontal
motion is very much easier. Each player has a
Horizontal Position Register — HPOSPO to
HPOSP3. To move Player 0 from left to
right, simply increase the number in location
53248.53249-51 to cover the other players.
The colours of the players and missiles are
read from 704-707. The colours follow the
standard Atari colour numbers:

LINE 1
LINE 2

LINE 3
LINE 4

LINE 5

LINE 6
LINE 7

LINE 8

\WIMATION

POKE 704, COLOUR®16 + LUMINANCE

where Colour = 0 to 15 and Luminance = 0
to 15.

Each player also has a Size register
(53256-59). 0 = Normal width, 1 = Double
width and 3 = Quadruple width. Experiment
with this to see its effect.

The missiles mentioned before behave in
most respects like miniature players. They are
only two bits wide. They have their own
horizontal position registers, but take the
colour of their associated player, and have
only one size register, making all four missiles
the same width.

When using PM graphics, one drawback is
that the Antic video chip “steals” time from
the main 6502 chip to move and display them.
This means that when P/M are in use all other
functions will slow down slightly, Conse-
quently, Atari has made the use of P/M
optional. Two auxiliary registers are used to
switch P/M graphics on and off. Graphics
Control Register — GRACTLY — and Direct
Memory Access Control Register —
DMACTL. These must be enabled before
P/M can be used. A list of the various Pokes
and their effect are given in figure 3. A
summary of the other P/M Registers is given
in figure 4.

(continued on page 131)
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(continued from page 129)

One of the most useful qualities that P/M
graphics offers to games programmers is that
of automatic “collision detection”. Collision
is the name given when any player or missile
occupies the same position on the screen as
any other Player, Missile or any of the screen
colours — playfield. When a collision occurs
the computer automatically sets the
appropriate register and all the programmer
has to do is Peek that register to see if the
collision has occurred.

Listing 3 shows this collision detection at
work by moving player 0 across 3 vertica
lines drawn in different colours. The text
window shows the state of the collision
detection register. Also shown in this program
is another very powerful P/M technique
known as Priority.

Priority means that when a Player and
another object collide — either another player,
missile or playfield colour — it will appeal to
pass either behind of or in front of the other
object. Used properly this can make a very
attractive tool. A list of some of the priority
settings is given in figure 5. Figure 6 gives all
of the Collision Detection Registers. The
register you are scanning may give onc of
several values, depending on which object
your player has collided with.

For Example, location 53252 — PO 1o
playfield — is the register displayed in the text
window in listing 3, and depending which
coloured bar the player is in contact with the
register will contain a different value. A
complete list of all possible collisions of
players, missiles and playfield colours is too
long to publish here, but experiment yourself
and you will find that perhaps you only need
to use a couple of registers depending on what
program you are using them in. When a
collision has occured all collision registers
have to be reset by Poking any number into
HITCLR location 53278.

Just a word on the difference between TV
sets. All TVs are subject to a thing called
Overscan. This means that all TV pictures are

not centred perfectly — particularly among
the cheaper makes — and is the reason why all
computers designed to be used with TVs and
not exclusively monitors have a border around
the screen. Player Missile graphics are not
restricted to the main screen area and can go
beyond the border.

This means that of all the combinations of
the horizontal registers only the positions
40-190 will be visible on the screen. Take care
that if you are writing software that will be
used by other people on differing screens, not
to use the areas of screen beyond the normal
borders for playfield graphics or text, for if
their TV is different from yours, they may
miss the images off to one side of their screen.
Happily, a good use can be put to Over-
scanning.

If you execute any Graphics instructions
after setting up your P/M graphics you will
have to reset PMBase, GRACTL and
DMACTL. This only takes a very short time,
but can cause an annoying “‘flicker’’ from any
player or Missile on the screen. This is solved
by setting the Horizontal positions of the
players and missiles so that they are off the
visible screen area while you reset Graphics
modes and the auxiliary registers.

Only one problem remains to speed P/M
animation from basic vertical movement. To
animate vertically we need to move the whole
bit map of the player or missile higher —
down the screen — or lower — up the screen
— within its relevant section in the Player
Missile table.

A machine-code subroutine is the only way
of achieving this speed. Such a routine is
listing 4. This can be integrated into your own
programs, and movement is achieved by
passing variables through a USR command.

Finally, listing 5 gives a player editor
program. This allows you to design a player
up to 20 bits high using a joystick in port 1.
Colour, resolution — single or double — and
width are all changeable from the function
keys, allowing you to see exactly how the
player will look on the screen. Data from the

image is given to include in your own
program. Instructions are in the program.

Listing 4 is only equipped to deal with one
player at a time. Embedded in the routine is
an address which assumes that the player
section of the table starts at 15872. This is
equivalent to the highest place in memory that
a 16K machine can place a double resolution
player 0. To accommodate a different player
and/or a different amount of RAM, 12
numbers have to be changed.

Add the short Basic routine below to your
program and call this routine whenever you
wish to change the player that you are moving
vertically. Three variables need to be passed
on to the routine. Start being the beginning of
the entire P/M table in memory. Player being
the player number you wish to use — 0, 1, 2
or 3. Res is 0 for double resolution and 1 for
single. The routine can be placed anywhere in
your program and called by a Gosub
command, and ending the routine with a
Return command — see figure 7.

There are two places to call the machine-
code routine from.

To move down the screen (up in memory) call
A =USR(1536,LENGTH HEIGHT,SPEED)
To move up the screen (down in memory) call
A =USR(1588, LENGTH, HEIGHT, SPEED)

The three variables Length, Height and
Speed must be updated by the user’s Basic
program.

Length is the number of bytes in the player
definition.

Height is the number of bytes offset from
the start of the players section in the table, to
the actual start of the player.

Speed is the number of points or spaces to
move the player up or down in any one call.
Length and Speed will probably remain
constant throughout a program, though they
need not. But every time a vertical move is
made, the Height variable must be updated.

A = USR (1536, LENGTH, HEIGHT,
SPEED): HEIGHT = HEIGHT + SPEED
or A = USR (1588, LENGTH, HEIGHT,
SPEED): HEIGHT = HEIGHT -~ SPEED

(listing 4 continued from page 129)

15030 MEAT T

35 POSITION 0,10:7 “INSERT JOYSTIOK INTO PORT
1%37 "4 FLAYER®:? *-DOMN FLAYER™

0 START=L0I T3 PORBTART+S12

50 FOR TePO TO PO+1280POXE T,00MEXT ToMER CLE

AR PLAYDR O ASEA

70 FOR T=FOMEIENT TO POSMIIONT Y

B0 READ MAPONE T,AsNEXT TiREM DEFINE FLAYER O
90 DATA 124,299,219, 759, 109,193,295, 12

100 POME SAZTY, START /256

130 A=STIOO) 3 IF A=1D THEN 120

160 IF A=13 THEN AsUER (1334, LENGTH, ME1GNT,BPE

ED) 1 ME JOMT =L LGHT +BPEED

170 IF A=14 THEN A=UER (1508, LENGTH, MELGHT, &P

D) v HE 00T =4 1 GNT -0PEED

100 POSITION 0,037 *"HEIGHT* WE10MT*  *yB0T0
130

25150 REM DATA FOR P/N VERT MOVE ROUTINE
25151 REN EVERY OCCURENCE OF 0,42 18§ THE ADCR

ES6 OF PLAYER O SECTION OF THE TARLE

25152 RER SINCE  BZ325640=15872

23183 ST 75160

25100 FOR T=1336 TO 16301READ APORE T,AIMEXT
T

23160 DATA 104,104, 104, 133,203, 104, 104,133, 20
A, 104, 104, 133,200, 163,204, 24, 101, 203, 133, 204,
198,204

75101 DATA 184,204, 160

25162 DATA 0,82

25163 DATA 133, 206, 167,0, 153

25164 DATA 0,62

25185 DATA 163, 206, Lob, 203, 200, 202, 208, 232,13
3

Z51es DATA 0,82

23167 DATA 199,204, 199, 203, X0, 227, %

Z3168 DATA 104, 104, 104, 133,203, 104,104, 133,20
4,104, 104,133, 06, 164, 204, 105

23149 DATA 0,82

22170 DATA 133,208, 167,0,133

25171 DATA 0,42

Z3172 DATA 163,208, 166, 205, 1 36, 202, 208, 252,15

3
25173 DATA 0,82

Z3174 DATA 230,204, 198,203, 208, 727, %
25175 RETURN

Listing 5.

10 FEN EERRSRRRERRRRRRRRNNEINNS

20 R s ATARD SPRITE EDITOR 00

30 MOM BE (D) 1VO3 PAT MEVISONIE

A0 REM PRRRRERERRRNRRERERRNINIRY

50 GORS 00O REN BET UP W IARIS

&0 BOBUS 110003 REN DRAN SCREENBI TR

70 POKE 33248, 10

100 REM MAIN EDITOR LOOP

105 POSITION COL,0:7 **1POSITION 24,R0M;7 =~

110 ST=STICK(0)156=8TRIG (0}

120 IF §T=15 AMD G6=1 THEN 200:FEM BOTO SCAN

CONSOLE XEYE

130 QOTO 300:REM JOYETICK EDITING

200 CON-FTEX (SI279) 3 1F CON=T OR COM=4 THEN 10
O1FEN MO COMSCLE XEY PRERSED

208 FOSITION 2,2217 "JUST A SECOND. . *1806UB |
3000 MM UPDATE PROATS

210 IF OON=] THEM FOBE SI248, 10010008 200001
REN OPTION PRESSED BOTD VIEW MENU

20 IF CONCYS THEN 1003 REM MOT SELECT

230 7 "7 * PLAYER DATA
240 FOR T=1 TO 2047 *

T, T

D0 NEIT T

260 7 17 * PRLES GPACK TO FCTURN TO EDITOR"
270 POE 7oA, 23

200 IF PEDX(76A)295 THIN 700

290 GORS 1100030010 100

300 MEM JUYSTICK EDITING

310 IF §T=3 OR ST=4 OR 7<% OR §T=10 TMEN 100
315 IF S0 THEN 400

320 POSITION COL,007 * "¢POSITION 24,R0M:7 *

BYTE MUMEER™
*JAEC (PHOATS (T

330 IF ST=14 THEN ROWSR0N- 1+ (ROMC3)
340 IF ST=13 THEN ROW-ROMS |~ (ROM)20)

30 IF ST=7 THDN COL=COL+1-(COL >33}

370 POSITION COL,01? **1POSITION 24,R0M7 **

380 GOT0 100

400 FEM FILL CusesSiw

410 LOCATE COL,ROM,DOT: IF DOT=140 THEM POSITI
ON COL,FOM:? = *1006U8 1600010010 1001REN EMA
S DOT FROM BIT WP

A20 LOCATE COL RO, DOT: IF 0OT=X2 THEN POSITIO
N COL, 8037 * *3GOSUR 1700018070 1001REM FILL
DOT oM BIT WP

10000 REM EET UP WRIABLES

10010 PYOAGE=541 POKE 106, PINAGE 1 BRAPHICS 01PO
KE 710,00PORE 732,1

10018 FOSITION 12,1247 "INITIALIGING, ..*
10020 DIM PROATS (25) 1 COL=27 y MOMe

10030 DIN PS(100) 1PHS=" * e (1591 =" *1Pm(2
yrms

10040 GOSUS 130001 REM CHANGE Prs TO PHDATS
10050 HPO= 1 801 COLFO=S4 1 RES= |

10060 QL =31LM=10:811E=0

10070 VWALDMACTL=PEEX IS59) «B¢ (RESS14~18)

10080 GOSUB 1S0001REM SET UP PR DISPLAY

10200 RITURN

11000 REM CLEAR BUREEN BET UP BIT mp

A0S 7 ) POME 710,0

11010 POKE 02, 25 P0KE 003, 200P081TI0M 23,207 *
O10203040004070001 01 1 1 2131413141 7101920% 1 10

R, 83,39

1100 PORITION 2,157 47 "SMUTE (DITOR (7 47
“JOFSTIOC CONTROLE™

11030 7 37 "-UF CURSOR":7 *-D0MM CORSOR*:7 -

LEFT QUESIR™1? “-RIGHT Oussom*

11033 7 17 *"~FILL/ERAGE CURSOR®

11040 7 27 17 17 "OPTION-VIIM FENU*:T 17 “SEL

ECT-LIST pata*

11050 POSITION 27, 117 *FaS43210°

11060 POKE 82, 271POCE &Y, 34 FOBITION 27,207 P

me POKE B2, 21POME 03, 40

11070 S TURN

13000 Fn CONVERT PM8 TO MW DATA AND POXE TO

" OTARE

13010 FOR TeO T0 19

13020 PRCOUNT=03 RESTORE §3100:F0R M=l TO B
13030 FEAD A IF Prs(TRUeN, TEB+N) =~ * THEN PIC

DT =PRCOUNT +A

13040 MEXT N

13050 PROATS(Te1, To))=CHRS (PRCOUNT )

13080 NEXT T

13070 PETURN

13100 DATA 129, 64,32,16,0,4,2,1

15000 MEM SET UF W DIGPLAY

15005 FOR T-FABADESTSS+ (512+ (0MES-1)9312)) TO
PPRASE § 738+ (640 (FES- 136400 ) o FOKE T,01MEXT T

13010 FIR T=i TO 20

15020 POKE PHBASENZS6+ (576 ( (RES-1)#576) )+T,A

BCOPTDATHT, THY

15040 POKE SA279, PrE8RSEREN TELL ANTIC

15050 POKE 359, WALDMACTLI AN TELL DRACTL
15060 POKE 53277, 2:REN TELL BRACTL

15070 PONE 704, COLMOTRER COLOUR

13080 POKE 53248, HPO1REM MORIL POS.

1509 RETURN

16000 PN ERAGE FOINT IN e

16010 P8 (COL~26+ { (ROM-2) 987 , COL - 26+ ¢ (ROM-2) 8

Bii=* *FOR T=1 TO 10/MEXT TiRETLIN

17000 REM FILL POINT IN P

17010 PP (COL~26¢ ¢ (ROM-21 301 , COL-26+  (ROW-2) 8

81)=" “1FOR T=l TD 104MEXT TIRETURN

20000 REM VIEW MAIN 8US LOOP

20010 7 ")*1? *VIEN OFTION":17 *FRESS START TO
RETURN TO EDITOR®

20020 7 17 17 *JVSTIOK CINTROLS*17 27 *~uP C

CLOUR™s7 "~LOMEN COLOUR*

030 7 T-DEC. LUNINANCE=) 7 == INC. LUMIMANCE *
20040 7 17 1?7 "OPTION-SITE*17 “SELECT-RENOLUY
TON*

20000 T 47 17 “CURRDNT COLOUR NO. *jCOLP?

“ISIN07 "CURRENT fESOLL

20095 SOSUB 13000
20060 ST=ETICK(0)1 4 IF ST=13 THEN 20200
20070 IF §T=14 THEN CL=CL#1-(0L31A)
20000 IF ST=13 THEN CL=CL-14{CLC1)
20090 IF GT=11 THEN LsU8-1+ (LUNCT)
20100 IF ST=7 THEN LILe 1~ ILAY14)
20110 COLPOSCLA16+LM PORE 704, COLPO
20120 POBITION 22,17:7 COLPy™ *
20130 FOR Tef YO SOIMEXT T

20140 GOTO 20060

20230 IF 8176=1 THEN S1IE=316010 20290

0240 IF SITE=0 THEN SI1ZE=1:80T0 20290

20290 POKE SI256,6ITE1PORITION 22,1007 SI1204"
"iFOR Tl TO SO/NEXT TiBOTO 20040

20300 IF CON=4 THEN FOKE 53248, 1018010 &0

IF COMCOD THEN 20000

1616010 20340
20030 VALDMACTL =W DIACTL - 161 RES=1
0340 POSITION Z2,1%1IF FES=| THEN 7 *DOUSLE

IO IF RES=2 THEN 7 “SIMELE *
20360 GOSUB 130001 BOTD 20w
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Mannesmann Tally MTBO£195.85 + VAT £225 | Microvitec 1451 £239.14 « VAT £275

Canon PW 1080A £277.39 + VAT £319 | 1451 (RGBPALIAUDIOI £295.65 « VAT [340
Star Deita 10 £317.39 + VAT E£365 | Kaga Vision Nl £234.78 - VAT L2710
{with Serwal/Paraliel 1F BK Buftfer) JVC 13022 (OU/BBCI  [£220.00 - VAT £253
RS232 lnterfaces from £26.09 + VAT £30 | Microwtec 1441 [433.91 « VAT £498

e e e e B ——

VAL R KRS AR AT RY AL R R LR N KD 5 e b e bt pes i gt oy peb 6 0 oy | F— _-___

Amstrad GTE4 £60.00 « VAT [69
e . Jukl | Sanyo DM2112 (15 MH2)  £65.22 - YAT £75
Ssoyo DMB112CX (18 M) ) £89.57 « VAT [89

\@ _ 7 8100 |ist e (16 M £53.91 « VAT £62
A | 5L 20 swivel 80 col £63.48 + VAT {73

-

E 3 7 5 ‘ Teco with Zoom £91.30 - VAT £105

inc VAT |

BCQUENCE ewn oactl lators n bt s€en osciliating. Warning 1s giwn o
short~<ircuits. (57 d&fimed graphics are emplowd
] 3 JUKI 6100 £326.08 + VAT £375 - !
o Daisy Step 2000 £216.52 + VAT £249| -‘ ;
I < PROCESSORS ! THE EXPERTS
7 £ 14.95 |
LINEAS NETWRK AMALYSER. haraceter Ist ic i o) [ X iWOrks, % ludin
1 AT cr T wipst xrl ¢ c. o (re X

BBC Model B £320.87 + VAT £369° | Prices shown are for cash & carry sales and
BBC Bwith DFS  £399.13  + VAT £459 are correct at Fwe of
Amstrsd CPCAB4  £139.13  + VAT £160 9oing 1o press in September
Bvpower + UHF  £24.35 + VAT £28 —

ISL 8083 0BM Comp) £1173.91 + VAT £1350 | A L T e
DEC 112340 MB  £6086.96 + VAT £7000 | g e B §

DEC 11/73 170 MB £10434.78 + VAT £12000 ¢ Tha® 2

PHONE FOR QUOTATION ON BESPOKE RN %
ACCOUNTING SOFTWARE -

; _48 K S P E C T R U M | INVOICING/LEDGERS/PAYROLL ] £ t s

"While stocks last
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To help you create
hand-crafted machine
code for the QL
Philip Holliday
delves deep into

the machine.

DISASSEI\/\BLER

The OL D:sassembler

10 REMark Copyright F.A.Holliday 1984
100 MODE 4:CSIZE 1,0:CLS

110 INFUT("Start address?") !

f1rst$ first=2%XINT(convert(first$)/2)

150 OFEN#15,0%

170 IF f$<>"" THEN

180 OFPEN_IN#14, f$:get _t
190 ELSE

200 ti=last+2:t2=¢t1

210 END IF

CLS#15

230 address=first

240 REFeat |oop

250 IF address>last THEN EXIT |oop
260 IF address=tZ THEN get_¢t

270 IF address »>= t1 THEN
273 diss_data

280 ELSE

285 diss

290 END IF

295 addr ess=address+2

300 END REFeat |oop
210 CLOSE#1S5:STOFP
LlQOD DEFine FROCedure diss

160 INFUT("Name of file of data areas?") ! f$

220 IF o%(1l TO S)=="con" OFR o%$(l TO 3)=="scr"

(listing continued on next page)

1120 INPUT("End address?") ! |ast$:last= convert(last$)|
130 INFUT("output device?") ! o% ‘
| 140 IF o%$="" THEN o%="con_448xZ00a32x16_128"

FNM LY THE QL arrived. The first task
seemed to be to write a disassembler so that I

| i could both delve into the inner workings of

the machine and crack some of the QDOS
| operating system calls, and also check hand-
| assembled machine-code programs entered as
data for correciness by disassembling the
result. There is as yet no assembler available.
t The result is presented here.

Next month I will present the first of a
three-part series on 68000 machine code.

The 68008 instruction set is extremely
regular, making the job of writing the dis-
assembler a relatively straightforward one,
both from the point of view of length of the
resulting program and also from the time
taken to test it. In fact the disassembler
| consists in the main of select statements —
| SuperBasic equivalent of the case or switch
| construct available in most structured
| languages — which breaks the opcode down
until the actual instruction has been found,
together with a set of functions which enable
| the whole of the instruction to be synthesised
i from the code.
| Motorola mnemonics have been used
| throughout. A # character preceding a

number indicates that it is immediate data; a $

prefixing a number indicates that hex notation
is being used. This disassembler presents all

numbers in hex. A suffix of .B , W or .L

| |nd1calcs that the instruction operates on byte
(continued on next page)
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QL
QL

(continued from previous page)
— 8 bits; word — 16 bits — or long word — 32
bits of data respectively.,

After entering and saving the program it can
be run. It prompts for the start and end
addresses of the section of code to be dis-
assembled. These addresses can be entered in

decimal, or in hex by prefixing the response
with a $. The letters A to F can be entered in
upper or lower case.

Try a start address of $168 which is where
the QL initially starts execution. It will then
prompt for the output device. Just hit Enter
for output to the console or else the output
device name, i.c., SER1 for output to a printer
if you have one. The last prompt is for the
name of a Microdrive file which contains
pairs of addresses of start and end of blocks of
text or data which should not be disassembled
as instructions.
™ This file can be generated simply by
opening it and printing addresses to it, and
then closing it again. Alternatively you can
use Quill to edit the contents of this file, How-
ever certain points must be borne in mind.
There must be no empty lines, no header or
footer and only one entry per line.

The file must be generated by using the

S ———————
Quill Print'command, and the installed print
driver should not generate any preamble code.
If you do not wish to specify a file containing
text and data addresses hit Enter.

The assembly listing produced is in four
fields. The address field — 5 bytes — and
opcode field — 2 to 10 bytes — are both
displayed in hex but without a $ prefix. The
instruction itself is next, followed by an error
message which is given if an illegal or unim-
plemented instruction is found. Note that the
error-checking in this disassembler is by no
means exhaustive,

For those of you who do not have the energy
to type out the program the author is prepared
to copy it onto your supplied Microdrive
cartridge. Please state whether the cartridge is
formatted or not and include £2.00 to cover
postage, packing and time. Send it to Philip
Holliday, 44 Lennard Road, London SE20
7LX.

(listing continued from previous page)

1210 PRINT#15,addr$ ' ob;j$ TO 27;
1220 END DEFine diss

S000 DEFine FuNction hex$(a)

S010 RETurn CHR$(a+48+7%x(a>9))
S020 END DEFine hexs

S030 DEFine FuNction address$(x)
3040 LOCal y

S050 y=INT(x/65536)

S070 END DEFine address$
S080 DEFine FuNction word$(x)
S090 LOCal y,z

5100 Z2=x

5110 IF z<0 THEN z=z+635336
5120 y=INT(z/236)

5140 END DEFine words
35150 DEFine FuNction byte$(x)

5210 LOCal x :
9220 SELect ON «ff_mod

5200 DEFine FuNction eff_addrs(eff _mod,reg,size)

5380 w_ s = " Y"
1010  instr=PEEK_W(address):1F instr<0 THEN 5390 END IF
instr=instr+65536 5400 RETurn "$" & s_byte$(x) & “(A" & reg & ", " &
1656 d_a$ & (INT(x/4096) MOD 8) & w_I$ & “)*"
addr $=address$ (address):obj$=word$(instr):ers="" 5410 =7:SELect ON”':Q
1030 instr_type=INT(instr/4096):LET 5420 =0:RETurn "$" & words(advance)
opfield=instr-instr_typek4036 5430 =1;RETurn "“8$" & words(advance) &
1040 SELect ON instr_type words (advance) S
1050 =0: op$=bit_man$ 5440 =2: x=advance:RETurn "s$" %
1060 =1:op$=moves (O) address$ (address+x)
1070 =213 Qp'ﬂmov*‘(z) S450 =3; x=advance
1080 =3:op$=moves (1) 3460 IF %<0 ut
1090 =4:op$=misc$ 5470 d_as = "A
1100 =51 0p#=add_subt 5480 ELSE -
1110 =6: op$=branche 5490 d_as = "D
1120 =7:opt=moveqs 35500 END IF
1130 =81 op%=or _dive 5510 IF x &&“20?8
1140 =3:op$=sub_subx$ 5520 wis = " L
1150 =11rop#=cnp_eors 5530 ELSE A
1160 =12:0p$=and_mul $ 3540 WolBmER e
1170 =13:op$=add_addx$ 5550 END IF
1180 =14:o0ps=shift_rots 5560 RETurn "$" & s_bytes(x) %"(PC," & d_a%$ %
1190 =REMAINDER :op$=""iert=ers % "unassigned op CINT(x/4096) MOD B8)% w_I$ & “)"
code" 5570 =4;:RETurn immediates(size)
1200 END SELect 5580 = REMAINDER :er$=er$ & "eff addr

ops$ ! ers$ error ":RETurn ""

5590 END SELect

SE00 END SElLect

5610 END DEFine eff_addrs$
S620 DEFine FuNction source_easi(size)

S630 LOCal x,y

S640 x=opfield DIV 8 MOD B:y=opfield MOD 8
S650 RETurn eff_addrs$(x,y,size)

S060 RETurn hex$(y) & word$(x-65536%y) S660 END DEFine source_ea$

5670 DEFine FuNction dest_eas(size)

S680 LOCal x,¥y

5690 x=opfield DIV €4 MOD 8B:y=opfield DIV S12
S700 RETurn eff_addr$(x,y,size)

5710 END DEFine dest_ea$

S720 DEFine FuNction size®

5130 RETurn bytes(y) & byted(z-256%y) S730

LOCal x

S740 x = opfield DIV &4 MOD 4

3750 SELect ON x

S160 LOCal x% 5760 =0: RETurn
S170 xA=x-2S5C6XINT (x/256) S770 =1 tRETurn
S180 RETurn hexs(x% DIV 16) % hex$(x% MOD 16) S780 =2: RETurn
5190 END DEFine bytes S5790 =REMAINDER

field":RETurn "*
S800 END SELect

5810 END DEFine size$

5230 =0:RETurn "D" & reg S820 DEFine FuNction condition$
5240 =1:RETurn "A" & reg S830 LOCal x

5250 =2:1RETurn “"(A" & reg & "J" S840 x=opfield DIV 256 MOD &
S260 =31RETurn "(A" & reg & ")+" S850 SELect ON x

S270 =431 RETurn "=(A" & reg & ")*" S860 =01 RETurn

S280 =5:1RETurn “$" & s_wvords(advance) & "“(A" & reg 9870 =11 RETurn

& ")" S880 =2:RETurn

5290 =6: x=advance 5890 =3:RETurn

5300 IF x < O THEN 5900 =4 RETurn

5310 d_as = "A" 5910 =5:RETurn

15320 ELSE 5920 =6:RETurn

‘8330 d_as = "D* 5930 =71 RETurn

5340 END IF 5940 =8:RETurn

5350 IF x && 2048 5950 =9t RETurn

5360 w_is = " L™ S960 =10:RETurn

S370 ELSE

" -B‘l
"o
oL
terd=ers$ L "error in size

Lk il
WE
WL
npLg"
"CC"
“ege
“NE"
“EQ"
n"yeH
nygh
“pLY

(continued on page 136)
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What the competition
hasn't been waiting for.

16k Eprom type 27128

Latest version of Forth for the BBC
(Isnot rehashed Forth 79 Code)\

Unique Stack Display Utility——__ | SOFT WARE
MULT I - FORTH 83

Here's the Forth Eprom for the BBC Micro that makes all others
out of date

It's Multi-Forth 83 from David Husband who has built his
reputation for Quality Forth products with his ZX81-Forth ROM,
Spectrum Forth-1/0 Cartrnidge and now New Multi-Forth 83 for the BBC
Micro. This is not rehashed Forth 79 Code, but a completely new
version of the Forth 83 Standard. It's unique in that it Multi-tasks, and
therefore the user can have a number of Forth programs executing
simultaneously and transparently of each other

Multi-Forth 83 sits in the sideways ROM area of the BBC along
with any other ROMs in use. Itis compatible with the MOS, and
specially vectored to enable a system to be reconfigured. It contains a
Standard 6502 Assembler, a Standard Screen Editor, and a Unique
Stack Display Utility

With this Forth, David Husband has provided the BBC Micro with
capabilities never before realised. And being 16K rather than 8Kis
twice the size gf cther versiops. Multi-Forth 83 is supplied with an

pEss=—— m foxr ©f |
ESslcyVvvaswver BBc(J

/

Multi-tasking operating system

Micro _——forReal-Time use.

extensive Manual (170 pages plus) and at £45+VAT itis superb value

Order it using the coupon adding £2.30 p&p (£5 for Europe, £10
outside) or if you want more information, tick that box instead. Either
way, it will put you one step ahead of the competition.

Please send me Multi-Forth 83 for BBC Micro. £45+ VAT De-luxe Systeminc. Disc £80 + VAT

Cheques 1o Skywave Soitware Readers” A/C {orenter VisaNo ) m '
Il | l I l 1 l l ‘ | ' ] l }Stala-.psmcmomov(-n{::-m.jh.;m|

~1 Multi-Forth 83

Name == | 2XB1-Forth ROM

I Address B SRR ] Spectrum Forth V'O Cantridge I
Postcode
SUBJECTTO AVAILABIUTY FOR1L.O O S ONWARDS
Send 1o Skywave Software, 73 Curzon Road, Bournemouth SOFI’
BH1 4PW, Dorset, England. Tel: (0202) 302385 WARE
e e e o D o EE—

MULTI-FORTH 83 FOR THE BBC MICRO

IT TRANSFORMS THE HOME COMPUTER

OUTOF ALL
RECOGNITION

Because Touchmaster is a
touch sensitive surface which effectively
bypasses the keyboard, it has none of
the keyboard’s complications, typing skill

( &%

Vydkayam

hrbcogrterr
sl vig>

requirements or potential errors.

To operate Touchmaster, you PR e o0
simply slide an overlay onto its surface, ey
load the matching Touchware into your ety
computer and touch the overlay.

For repeatability and resolution,
no other ostensibly comparable pads can
touch Touchmaster.

In fact, Touchmaster’s unique
technology makes it state of the art when
it comes to such pads.

Other pads might fairly
be described as peripherals. Touchmaster

Now anyone can master the home computer

TOUCHMASTER

For full details, contact Touchmaster Limited,

goes a lot further: it respecifies the home
computer.

PO Box 3, Port Talbot, West Glamorgan SA13 1WH,
or phone Teledata (01) 200 0200
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(continued from page 134) 7#0  LOCa) y

7370 yox A& 253 @ n v . Bosultipled & “, " & souwrce_sabinize—1)

5970 =11 RETurn “mI* 7300 If y>127 Imo'ﬂ':’ «Z240 TO 2247 RETurn "EET.L D" & (opfield
g - - LN -
5980 =1 2sRETurn “GE 7330 RETurn b byte®(2Z6~y) 10760 =2540 TO I7S1IRETurn "TET* & size® & * * &
5990 =131RETurn "LT* 7400 ELSE source_eas(uize)
HO00 =14sRETurn “GT~ roil BTty byRen y) 10790~ =2732 TO 20ITIRETwrn “TAS.B " &
6010 =35t RETurn “LE* a0 nnmn:: source_eas(0)
SOR0 NG L eck 7440 DEFine FuscsTen mulSipl et 2 it b et B i
6030 END DEF ine conditiont 2650 LOCA 8908 H e et bt Ot source_satisize-l) & %,
G040 DEFine TuNction displs 7460 *m; s 10010 HAS TO MbJIRETurn “TRAF & ‘ Uytet(
6050 LOCal = 7470 * "1 X0 l"m"." 'u;ﬂ‘“’ TO J675aRETurn "LINK A* & (opfield NOD
m ;;oflh)zl ‘:ng":o e’ 3 7480 lr‘o:tunn-zz-w AND cpfiel@(a22a7 THEN B) & 8" & s _wordbladvance)
< WEreverse(x 1O830 =672 TO IETHRETurn "MK A" L noo
6080 IF %2127 THEN LET s=x~256 7490 IF <O THEN =x42°16 8 & jfmnae
BOS0 FETurn “$" & addresstiaddress & x & 2} T300 FOR & = 0 TO 1S 10840 =380 TO JETIRETurn “ROVE USSP, A" &
6100 ELSE TS0 yRix/4-INTCx/4) )04 (opfield MOD &)
6110 x=advance 320 GELe<t ON y 10850 ~3688 TD J6ITRETurn “MOVE A" & (opfield MOD
6120 EETurn "$" & reoes ( addr 2 50 =lrassas L CHRS(LD-30(L DIV B)) & 11 MO0 B> 9 & v uee
6130  END IF N wowis x) ™ LIF %" * THEN at=ad & */° 10860 =3696IRETurn "RESET®
G140 €N r "3 IF asiLENCa®IICH TN ab=a® & 10870 =TI AL Turn “NOP*
O END DEFine displs m‘“.‘““ DIV B)) & (i MOD @) & "=~ 1u8mc =MW RLTurn “STOF * & issediates(l)
G150 DEFine FuNclion dats 4D SELect 10850 =YV RETurn “RTE"
6160 LOCal x ,5-,0 weINTias2) 10900 =701 RETurn “KTE*
&170 s opfieid DIV S12 7560 OND FOR 4 om0 =JTONRETurn “TRAPV®
6180 IF x=0 THEN <=8 7590 RETurn as 10920 =IT0J R Turn "RTR™ ) )
€190 FETurn "8" % x ‘\ 7600 END DEFine wultiples iouo ::;'-IF: :g g;;:lg:m" ': . N amires. )
6200 END DEFine dats 7610 DEFine Fubction reverseis) Y6950 0 L O ot e i “‘m':"';"
6210 DEFine FuMction displiGe 7620 LOCal seysw 10960 SRacs 0N x
6220 RETurn “$“ & addresstiaddress * advance) 7630 {;0 40T S 1070 61 BETurn “CHK = & source_ead(l) & 0"
230 END DEFine displlés 7640 e """ e topfiela DIV 312)
B240 DEFine FuNction i1meediatoticizer 7630 FOR i=0 TO !_‘ 100 =TiRETurn "LEA * & source_sa®i(2) & ",A" &
6250 LOCal x»y e . we(INT(n))id topfieta DIV 312
6260 a=advance 3::3 m-;;!lﬂu'u: ot 10790 SREMAINDER 1erdsar® L “error in misc
~T0 - ‘ oup® 1 RETurn **
6270 SELect ON siie 2680 | IF s 10 THEN x=xe2 it e
- e g 11000 DD SELect
6200 ON size=O 7700 BETurn y 11010 _EMD BELect
6290 xex MOD 256G 7710 END DEFine reverse 11020 MO DEFine miscs
B300 1F = 128 THEN 10000 DEFine FuNction moveSisize) 11030 DEFine FuNction sub_subsxs
8310 RETurn "#8~ L byte®ix) 10010 LOCal w»e 11040 RETura *SUB* & com_acd_subs
&30 ELGE RETurn “#8-" & byted 2856~ 10020 mle"MINVE*L IF cpfiwid DIV 64 MOD §=1 THEN 11050 END DEFine sub_subx®
6330 END IF o= "NOVEA" 11060 DEFine FuNction add_addx®
6240 ON sizen 10030  SELect ON nize 11070  RETurn “ADD" & com_add_subd
6250 P =0 THEN 10040 = EETurn w8 & “.F * b source_sabinize) & 11000 END DEFine add_asde®
e 1F x>l "it’ : o sixe) - uo;: OETine FuMCEion Com_add_subs
w s LI Turn nd & “.W * & g < M i1l LOCal meysmine
€370 4t BESCEe_saRisixet S 11110  w=opfield DIV 0 MOD &4
280 FETurn "89~" & word8il (G=x? wn w8 & Y.L * b source satisizer & 11120  sizesopfield DIV &4 mOD 4
6390 END IF *, " & dest_eas(nire) - 11130  BELect ON » *
&400 ON sizesd 10070 b SC M III:O m-:@.lgnﬂ.hwn K" b sized b * " & D' N
G410 yeadvance 10080 END DEFine woves (opfield MO0 @) & *.0" & I”-ll.- 4 DIV 511: s =
B4 20 IF > T 10090 DEFine FuNct v 1) 11450 =33, 40 ARETurn X" & wized & L "-CA" &
2 s 0 THEN 100 Branc (opfield M20 B) & ")" &k ".-(A" & (cpfield DIV 312) &
G430 LF yi 20 THEM y=22 16~y 10100 LOCa) = e
6440 s=2 16=Cx * MOT y) :g:{: ;"ﬂv’"",: pIv 256 11160 *REMAINGER 1y=opfieia DIV &4 MOD @
B4 PETurn "B8=" & word$in) & wordSiyh < Lect = 1170 Sfiect ON y
Py LLSE 10130  =01RETurn “BRA “ L disple 11180 =0 TO [RETwrm * * b source_satisize) &
G470 BETUrn “as™ & vordSisl & vordsiy) 10140  =liRKTurn “BER = & 'dispi$ “,0% & (opfieid DIV S12)
G40 END IF : y y 10450 «SERAINDER JRETurn “B* & Conditiont b " * & 11190 =2 RETurn "A.M " & source_eatil) b ",A% &
0 i dispi® Copfiela DIV 312
G REMAINDEFR serfear® & “size field 10160 END Sfiect 11200 =4 10 GaRETurn * D" & (opfield DIV 312) &
error “iRETurn " 10470 END DEFine branchs 0t b source_satisize)
SS00 END SELect 10180 DEFine MuNction acd_sud® 11210 *RETurn “A.L ~ & source_eat(2) & “,A" &
6510 END DEF ivva  fhowedo ot o® 10190 LOCal x,slze (opfisla DIV S12)
G530 DEFine FuNction |n.o L0200 size*opfieliad DIV 64 MOD 4 112.0 END SELect
6330 LOCal = 10210 wmopfield DIV 0 0D &4 11230 END SELect
6540 swcplieid DIV €4 MDD 4 10220 StLect ON o 11240 END DEFine com_add_sude
6350  SELect ON & 10220 0 TO 23tRETurs “ADDU* & sizes b “ * & cats 11250 DEFine 'uu:nw- u-o o d
L =y RE Turn “THT* B "e" A source_eatisize) 11260 LOCal «
6570 =1RETurn “LHL® 10240 =32 TO SSiEETurn “SUBO" & wizeS & * * & dats 11270 asopty b Ve MOD Sisizens MO 4
500 «iRETurn “CLE* L " b source_eadisize) 11200  SLect ON »
6390 s EETurn “gLT" 10250 #25,571RETurn D" & conditions & * = & “p" 11790 40 TO ZiRETurn “OW" & siles & * = & ‘
6600  END SELect L (opfiele MOD 8) & ", & disp)ibs Source_sat(site) & 0" & (apfisia OIV 31D
6610 END CEFine typed 10260 sEEMAINDER tRETurn "8 L conditiont & * * & 11300 “JMETurn “CrPA.W * & source sat(l) & ",A" &
6620 DEFine Fulction w2 source_easio) :?“ e N: Sl?i : »
6630 IF opfieid B4 £4 THEM BETwrn =.L" 10270~ END SELect ALl L el M Gh K (A LI B
640 ELEE RETurn ".W* 10280 END DEF ine add_subs kb }
6630 END IF 10790 DEFine FuMction moveqs e m""":";‘ yroplieie; DIV 8. 000 &4
G660 END DEFine 29 10300 RETurn "MOVEQ 88" & & _byletiopfield MID 2560 & 11940 33,41 ‘; RETurn “CreW" &
6670 DEFine Fulclion advarnie *+D" & iopfieig DIV 3120 (opfield MOD .,“ .'., 3 o e
680 LOCal = 10310 END DEF ine soveqd 11730 SREMA
L0 adar essTaddr ses s i o FEER Wi diir snn ) 1ol Seab 8 & 10320 DEFine Fulction Bit_mant (opfieid DIV 3125 & *,° & source_sadiniie’
worasin) 10230  LOCa! sryssile 1120 CMD SELech
LTO0 RETurn 10240 s=opfield DIV 226 11370 END SLect
6710 END DEFine advanie OIS site~cpfield DIV €4 MOD 4 LIDB0 END DX ine Cmp_sor®
6720 DEFine FuMiction directions 1060  SELect ON » 11390 DEFane FuNctian shifi_rots
&730 IF splfieid Wb 25 10370 s EETurn "ORI™ & wize® & * " & 11400  LOCal s,y.2
6740  RETurn “L" innediatetisize) L "* & source_sabiniie) 11410 svopfield DIV G4 WOD 4
6750 ELSE L0380 S2iFETurn "ANDIY & sized & * " & 11420 SELect ON »
6760 RETurn B imnedy at sizel & ", & source_ sizel 11430 SHRETurn shi fLS b directions L siges & = =
€770  END IF 10390 cdiRETurn “SUBI" & siles &  ~ & ~Sa8i1)
6780 END DEFine diredtions innediatesisize) b " " & source sabisize) 11640 *RERAINDER 1y=opfiela DIV 32 MOD 2
750 DEFine FuMction shifts 10400 *61ECTusw “ADDLY & ¢ 11430 Mhoct ON y
Py LOCal = inmedl ates Y& .t sourd uago “Ora=opfinia DIV SI2eIF 2=0 THEN LEY s=8
G010  weopfield DIV 12 MO0 4 o410 Clurn “B* & Lypes b L :_" : e Ty 7"3 SEATACYABD - Sin R o
020 BCLect ON « InedlateSisiter & " L source_wabisize! ”'*, & o ‘:’ "" \ 9:\, 12
30 =OIRETurn “A%™ 20 FINRETUr D, TRURI. A Skl b L 4 11490 RETurn ShI1E8 8 Grraciions b atres's ¥ g0
B4 =LiRETurn “LG" Iamediatedinizer & *" & SOurce eabisize) &2 8 *.D" & (opfield MOD 8) s g
6540 =2IBETurn “ROX™ 10420 =IDIEETurn “CAFI™ & sizes & ~ " & 11500 IND SELect
o) =YW Turm “R0™ imwediatettsize) & "7 8 source_eatinize’ 11510  END SCLect
6B7T0  END SHiect 10440 *FESMAINDEF 1ysopfield DIV @ MOD @8 11920 END DEFine shift_rots
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the grid avoiding the toadstgols.

Spin the turnstiles to evade the spiders, or
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u?.*.. e A coax them into the fireballs. Collect gll the
£ b pollen to slide back the exit doors to advance to the
next insect ridder IeveL |
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Commodore Disk. ‘?;,» e £9.95
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MICRO POWER LTD
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encounters with

p Had any close
machine code?
Now's the time to LI
L meet it head on
Vel with Anthony__ e
Nwokoye.

ASSEMBLER

THIS PROGRAM WAS written for ZX-81 owners
who would like to move on to machine code
but who do not want to buy all the necessary
assemblers, monitor, etc. It only occupies
3. 75K of memory, above RAMtop, and has
features you-would expect to find from the top
commercial products. These features are:

B The ability to assemble any Z-80 instruc-
tion — pages 181 to 187 of ZX-81 Basic
Manual.

P !t assembles to any part of the memory.

M It handles all labels, including those
which require 16-bit address.

B It accepts decimal, hex or binary
numbers.

B The ability to have messages imbedded in
your code by putling the message
between quotes.

B Comments and rermnders may be placed

after an asterisk. You can also have
multiple instruction, with each separated
by a semi-colon — the whole code could
be assembled from one line.

With these facilities, it would make it easier
to write fast and smooth arcade-type games,
and improve your machine-code techniques.

The machine code itself is stored in a Rem
line 3,871 bytes long. This is obtained by first
entering

1 REM 221 characters.
then edit line 1 and change it to 2 and edit 2 and
change it to 3 and so on, until you have 1 to 17
lines.
Then add

18 REM 7 characters
then you POKE 16512,15

POKE 16511,28

The Hex Loader

L]

P V) B Bh B el et b b S s
SN ELNSID
NOORANRSERRESD
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IF TOT=T THEN GO TO
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¥
v
+
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1

then you enter the hex loader. Once you've
entered the code and saved it to tape you can
try out the assembler.

Load the program. When it has been loaded
you should list it. You will see a long Rem
statement ' followed by a mixture of weird
characters. This is the machine-code assembler
and the computer is only listing the first 400
bytes or so of the code. This u:dL needs to be
about RAMutop, so to do this you type:

PRINT USR 16514 . .. (Newline)

and then you will see the computer New itself

as 1t sends the code above RAMutop and clear
iself.

Now that the computer is clear and the
machine code is above RAMtop, you are ready
to enter your mnemonics. I am going to have
difficulty explaining this, so please stay awake!

Before entering your mnemonics, you need
to enter a Rem line that is suitable to hold the
code. The code does not have to start at 16514,
it can start at, say, 22000. Before any
mnemonics are entered you need a Rem line
with an opening bracket, so the assembler
knows where the code begins such as;

1 Rem . .. necessary bytes
10 Rem ( open brackets
(continued on page 143)
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{continued from previous page)

30 Rem LD BC. LO — here, BC is loaded with
the 16-bit address of where label 0 would be
when the mnemonics are assembled.

or:
20 Rem: LO:SET 7.A;XOR A etc....
30 Rem Call LO — the address is automatically
done when assembled. In all the examples I've
used decimal numbers, but I could easily use
hex or even binary numbers. To enter a hex
number, you must put an asterisk before it like
$0:
LD A."2A, or LD DE.*B2CA

For a binary number, you put a plus*ign
before it like so:
LD, HL, +0110101010000101, or
LD C.+ 10100011
One of the special features of this assembler, is
that you can have messages imbedded in your
code. These can also be labelled and are put
betweeen quotes. Here is an example:
1Rem...
10 Rem (
20 Rem “THIS IS A MESSAGE”
and label the same like so:
1.Rem ...
10 Rem (
20 Rem:LS:“THIS IS A MESSAGE”
30 Rem LD HL.LS;LD BC. etc.

To have reminders and comments in your
mnemonics, so you know which part does

what, you use an asterisk. This is put before the
reminder,

Like so:

|l Rem...

10 Rem (

20 Rem *THIS IS A COMMENT

30 Rem LD HL 2A0K; etc

40 Rem * THIS IS etc and so on.

Now when you've finished your mnemonics,
you enter a Rem ) close brackets. This has to
be at a line, at the end of your mnemonics. This
is so the assembler knows when the end of
assembling has been reached. Then you type in
this short program to run the assembler:
9990 LET ADD = 16514
9991 POKE 32767, INT (ADD/256)

9992 POKE 32766, ADD — 256*INT
(ADD/256)

9993 LET A=USR 27819

The value of Add doesn’t have to be 16514, but

can be any address where memory is reserved

for the code, except 27819 or upwards as this

holds the assembler and the label stack. Both

address 32766 and 32767 will hold the address

of the place the assembler should dump to.

Now for the moment of truth. Type Run.
You should see the screen flicker and at the top
of the screen:

LOOP ACCOMPLISHED
should have been written. This means that if
you now List the program, you will see at line

number 1 the compiled machine code, and all is -
well.

However, if the computer prints:

| CAN'T ASSEMBLE ONE OF THE CODES
then it means that you've made an error with
one of the mnemonics. To help you find the
error the computer displays at the bottom of
the screen a 9 followed by a / sign. After this is
the number logo where the mistake occured so:

9/5

would mean a mistake has happened at loop 5.

If the computer prints:

YOU HAVE MISSED A LABEL USING JUMP
it simply means that you have. in the
mnemonics requested a label using JR, DJNZ
etc when this label doesn’t exist.

YOU HAVE MISSED A LABEL USING CALL
would mean that you've requested a non-
existent label, maybe using CALL L92, LD
HL. L12 etc.

There must only be one space between the
command and the next number or register in
“the mnemonics. For example LD (65535). A is
acceptable, while LD (65635). A is not. You
use a full stop or a space to separate each
section. For example, LD A.B. is good, as is
LD A B. All RST should have their numbers
in decimal and have the numbers close to the
letters like: RST48. All label numbers should

be in decimal, and there should be no space at
the end of the line. o]

Example program 1. 42 REM LD E-LEB l.@.._pU' H BC
A S8 REM LD DE.L2 PubH DE
1 REM & s ws s snsleis Biaisinine s 6@ REM LD B.14;:L1:LD A.I(DE);A
2 8 2'8 4 0 9 BR T PR RN E Z T S OAE A A A B AU SRR DD g‘leali_ iEE .R
2 & 58 86 8 % 3 FT E E S SRS S F S ST E W S F AN VI -I,!a REH I"ll: DEC\JIZ L-‘]
2 2908 2 0 a's - :n i -'E, -‘
S REM EXAMPLEL SS égﬁ §§EL93;;° By ld
:g ;Eﬁ ko pa— 10@ REM POP BC;DJNZ LO;RET
= ¢ . . A = . a4 ™ . - "l o |
25 REM #(THIS MUST BE LOADED ?ég EEE jL“ D SRR
I ITH RSSEMBLER RBOUE RAMTOPW) o=t ET appD=15
SEREN GREADT T PR HaoEHD . ED 2227 Foke 257Ec INT (ADD/2SE!
,WITH SUPER "SEMBLER AT ADDRESS 9992 POKE 32755 .ADD-2S6+INT (ADD
] = o B S ,ES&;
gg 2893 LET A=USR 27819
50 Example program 3.
T‘a / ;;EM ®E 8 5 & 0 9 % & 0 4 0 8 " 2 W E A PDBE BN
5@ ¢ III!IllllllIJCll‘.llllllllIlllld'
:-—r‘ '? ": Illl.lllll‘llIfllll'!ll!‘lllllll
g@ o 1 L ":: 2 2 8B 8 3 0 0
i@ R 0 . = S REM EXRAMPLES
.11 REM :L2:CHLL L@;8BND &3 18 REM |
126 REM CP 44 JR NC L2;LD B.R” 20 EEM =M ; > SETH
139 REM CRLL 2994 _ of 25 REM *(THIS MUST BE LORDED
i14€¢ REM LD H.118422),CP 254 ,;FET LUITH RESSEMELER ABOQUE REMTOE., )
e aR1Y 38 REM +FEHE TO BE RSSEHMELED
1586 REM ) HITH SUFPER “SEMBLER AT ADODRESS
S59@ LET appD=1ES514 18514,
SS8S]1 POKE 32757, IMT (RpD /255! 40 BEM LD C.3127; :L@: PUSH BLC
2922 POKE S27685 ,RDL-2558+INT (RDD 5@ REM LD DE. (18388) ;LD C.24
Z258) 3 5@ PEM A LD ubeda; L2 ENE T RDE
SSoZ LET R=U3SE 2721%S LD H, {DEI; INC A
7‘.“ "' SIT E5: -': ,.,‘-, :': : E:- 5 .
Example program 2. 3 E* - Eﬁ - LSy RES D
:‘_ :E!-1 LU SR U SR AL S NI IET SR S SRR aa F:'EM L_:_;" Lr l_‘:-'E’ .F’.. :‘ H‘l: 2
3 & 8 8 & R 2B & 0 0 % &R 0k e d AR NN ‘.:.ila pEM ::"‘1: E‘E :'E: C \-IR NZ Ll
3 8 8 B 3 8 8 B8 F R 8 &8 F & 88 B0 08 0 580w l@izl pEH Ll-\ CE-E'SE: ILJ-IDE‘: DE-'—E
e ke Bl R.D;CP 255;JdR NZ L4
5 REHM EXAMPLER 110 REM POP BC.DEC C:JR/'NZ LD
18 BER | 128 REM RET
29 rEH <GS qas NEE 138 REM: 3 .
25 EEM +1*ﬁI~ HL-T B= 'LORDED 999@ LET &DD=18S514
LWITH RSSEMBLER RBOUVE RRMTOP.) 9891 POKE 32767, INT (HDC /256
@ REM =RERDY TO BE RSSEMELELD Q992 FPOKE G275%5 ,RCC-2556+INT (RDC
« WITH SUPER "SEMBLER RT ADDRESS /286!
165314, 4995 LET &c=UsR =Z7812
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NEW BASE-LESS JOYSTICK

® Just tilt to operate.
® Single shot trigger.
® Auto-fire button.

® Use it single handed.
®

<l

&

No more wrist cramp.
No more table suckers.
Standard joystick connector.

COMPUTER DATA RECORDER

Also a version
for Vic 20 and
Commodore 64.
Powered and
controlled by
the computer.

£21.95

® For most home micros.
@ 3 digit tape counter.

® Low battery indicator.

® Switchable monitor.

® Input, output, Din

and remote sockets.

® Mains power pack £4.95.

£19.95

Not a modified Audio machine — A top quality computer data recorder.

Our low introductor prices PV B T i s o gt S - » it

include VAT and UK postage. To: Cobolt Systems Litd.
37 Eastgate Pickering, YO18 7DU.

Tel: 0751-73315

N A iRt iansus sowvn v A7k se Eukaaar ot T A oA s ao s das
Y B R e bx ox arw s ava's (¥ s rs s s sahuanshons sssonssnein

We have an expanding range of products
— send a large SAE for the latest lists.

Trade and overseas enquiries welcome.

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

See us at the Christmas Computer show at
Olympia. Nov 30-Dec 2.

I enclose: £

—— — — — — — — — — — —
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GAMES ... GAMES ... GA

THE VIRGIN
COMPUTER
GAMES SERIES

ES|

GAMES FOR YOUR ZX 81
MORE GAMES FOR YOUR
ZX 81(£3.50)
GAMES FOR YOUR
ZX SPECTRUM __

£E££££'s of MORE GAMES FOR YOUR
Entertaining Games | ZX SPECTRUM (£3.50)
for only £2.95 GAMES FOR YOUR VIC 20

Each book contains more MORE GAMES FOR YOUR

than 20 quality games VG O co e S S0 2 iy
programmes, each one «~| GAMES FOR YOUR

specially written for the N BBC MICRO

series and unavailable ;

elsewhere. Moving graphic EAB%R&%Q?)A SRR SR

games, arcade games, reflex
flexers and brain stretchers
are all here and guaranteed
to provide hours of
entertainment.

Only £2.95 each

1(0) '3

GAMES FOR YOUR DRAGON

MORE GAMES FOR YOUR
DRAGON

GAMES FOR YOUR ATARI
GAMES FOR YOUR
ATARI 600XL
GAMES FOR YOUR TRS 80
'GAMES FOR YOUR ORIC

MORE GAMES FOR YOUR
ORIC

GAMES FOR YOUR
COMMODORE64
MORE GAMES FOR YOUR
COMMODORE 64

GAMES FOR YOUR ACORN
ELECTRON _

GAMES FOR YOUR Tl 99/4A

-

THE PERSONAL
COMPUTER
HANDBOOK

3rd Annual Edition

WRITING
SOFTWARE
FOR PROFIT
A.J. HARDING

TIM HARTNELL Most software authors
: begin writing programs at
The complete guide to home and many have

selecting and using small
computers, including an
explanation of how they
work and what they can do
for you, a detailed analysis
of the available systems on
the market and how to buy
them, and how to get the
most from your computer
with an extended step-by-

dreams of seeing their
hardwork published. With
thisin mind, this book
examines how to choose the
right machine and the right
computersoftware before
explaining in depth the best
approach to program
writing and submitting your

step guide to programming. | finished program.
Only £4.95 £4.95
-------

p) LD, W
éSR?O\PCJTi>R

AN DBOCA

Available from all good bookshops, or direct from the publishers adding 12':% to the price of each book ordered to cover our postage and packing. Please
make chequesiP.O’s payable to Virgin Books and send to: Computer Books Offer 3, Virgin Books, 61-63 Portobello Road, London W11 30D

SPECIAL OFFER/
vour FiIRST TWO
TAPES FREE

/E YOU USE TH:&-: C_t’;(-‘.l"("N.’

ar send £V for magazine & delmis
Propy: ALEC FRY ARPS, FRSA and
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B The firat true software library 10 be set up In the
world —and still the largest B Unrivailed tape
stock. as you'd expact from our head start 1 Run
by a 16-bit computer (2 milllon bytes of program
and data on disk!} with the help of six less able but
more friendly mere humans! B Often imitated
(sometimes aimost to the letter —tisttery indeed!)
but never equalied B Friendly, helpful sérvice—
a1 the end of a phona if needod B Free membership
of our Discount Club: pounds off periphecals and top-
of4he-chart tapes B Any loading problems (rare!)
automatically credited B Shop now open (next to
Post Oftice) for rental and discount sates of tages and
peripherals = B Branches throughout the world
B No complicated schemes, no commitment to
quantity —rent what and when you iike B Printed,
itlystrated magazine "Computerchat® packs in more
than any mers lyped newsletter B Keonsst-ever
rates @ ACCESS holders can join by tetephone on
0730 692732 W NO RIVAL can offer all this. ...
LB

EANA FRY. BA

Machine.

(normally £9.50). Overseas (Europe only) £10, or

join lozal branch in W. Germany, France, Holland

Belgium, Scandinavia, South Alrica, lreland —send

Int. Reply Coupon and we'll forward your enquiry
YC
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Your Local Home Computer Centre

Best Shop in Town for
Peripherals and Accessories.

Software, Books, Mags,

We sell and support: Amstrad, Atari, BBC, Commodore
C16, CBM 64, CBM Plus 4, Electron Spectrum 48K,
Sony Hit-Bit (MSX).

We are one of the Largest Stockists of Games, Business
and Educational Software and Utilities for all Popular
Home Computers.

Amstrad CPC464 Green Monitor ........cc.oocvenvnns.. £239
Amstrad CPC464 Colour Monitor.....c.ceevvvirerinnnss £349
Commodore C16 Starter Pack ........oovvvvvvevvrennens £139
ONMIOAOre B o g e L £199
Commodore B4 Trionic PacK ... i rvsersons oot £249
Commodore 64 Business Pack..........cccoovvvvivnnnns £629
BEE MBS B I .o s v s T o eyt £399
oot s TH ST eg § g, g e e e . oo £199
et A8 i L R N L R £129
Sony Hit BEMSX Computer ........oooviiivnienininnnnnns £299

We also stock a large range of Printers, Monitors and
Disk Drives to suit all applications.

OPEN 10am-8pm Mon-Sat. Tel: 01-861 0036

TRIGNIC LIMITED 144 Station Road, Harrow, Middlesex
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ONE OF THE most advanced features of the
Amstrad micro is its ability to handle interrupts
directly from Basic. In other machines such as
the Spectrum, interrupts are a tool available
only - to the machine-code programmer.
Amstrad Basic releases the power of interrupts?
to all in a simpie but compre-
hensive manner.

Although Spectrum interrupts
can be harnessed quite readily
— at least on the 48K machine
— from machine code, the Basic 3
programmer is left out in the cold with nc
commands to support interrupt-driven pro-
gramming. Presented here is a program which
rectifies this shortcoming by equipping
Spectrum Basic with a number of interrupt
commands, as well as the On Error and On
Break commands found in Microsoft Basic.
Due to the problems associated in accessing
interrupts, even from machine code, on a 16K
machine, it will only operate on the larger
model.

The machine code resides above RAMrtop,
occupying addresses 63866 to 65367. Type in
listing 1 and Run it. The program automatic-
ally lowers RAMtop and proceeds to Poke the
code into memory. Each of the 23 data lines
holding the code in a hexadecimal form has an
associated checksum. If at any time the code in
a line doesn’t tally with its checksum then the
computer stops, displaying the line at which
the discrepancy was found.

When the code is in a form that the computer
will readily accept — i.e., correct — you can
save the code using the command below. Don’t
worry about the long delay while the computer

Easy multitasking with
Richard Taylor’s
After and Every.

Xsp

Pokes the code; it takes a couple of minutes and | it Rem statements. There’s a limit of one [ for USR calls. The full command list is as
don’t be concerned by the blank screen, the command per Rem anc_i, as usual,'a Rem state- | follows:
computer hasn’t crashed — hopefully. ment must be the last item on a line. To make | AFTER ON ERROR GOTO
SAVE “MULTI-TASK"CODE 63866,1413 the computer treat Rems in this new fashion it | EVERY ON BREAK STOP
You can reload at any time with: is necessary to initialise the machine code by g:f::ﬁ-g %“,‘4322"3';22,?“5
CLEAR 63000: LOAD “"CODE using a Randomise USR 63866 as the first line DROP RESUME
The 10 new Basic commands provided by | of your program. Subsequently, Rems will be . .
the program can be accessed by typing them in | treated in the new manner with no further need S no deal with each of! the comciands
individually. The simplest command is Ignore
Listing 1. AE3F 2 CLARRCISEDCROBCLE2A 28082300 | Break. As you would expect this command
19 RE! 8+ SRR forces a program to ignore the break key and
20 N R OBTa SDSC37ee therefore prevents you from breaking into it.
;:: RE B EONESEsE As an example, type in the following short
20 CL 81828CES1CFCT2 S program, but only if there’s nothing important
70 LE 20885718, 72205 ar sakrorecararo [l | in memory.
S0 LE 8272856188207 T46FFOSEFASFEERDS2 10 RANDOMIZE USR 63866
100 IF LEN a3, a5 7285818820878 ER7RFRE9876EER 20 REM IGNORE BREAK
170 FGB (21 Te LEw as ITEP @ 3030 DATA 32 ge7asrroEsrE 30 GOTO 30
120 LET »=CODE asic)-a3-Talasic JRRIROC2IZGS EBEOR100FFa2 Pulling out the plug is the only way out of
307LEr yacone awcex —saone s QSECEOCEISSECeEER0TrCoi00"E o5 Y | his program. The command n line 20 s typed
i D POKE B 5040 DRTE 2248 '695011102787E052 in letter by letter, a little more laborious than
:t: St ff-é.::AEEEE%‘-EE@ o gécaggzegﬂzéégi single : key entry but ce_rtam'ly a lot less
150 NE 28S8FEFAR862FEFECASEFDFEESCADARD confusing. You can type in either upper or
- - e oA C3441BCDORFE .
18Q IF . EN G0 a¢ 2050 DATR B4l 2EREFES lower case but upper case tends to look a bit
co:‘ EE IN oK - SAVE D ERRERET) L neater. If the first character of a Rem is an
S00 PRINT “ERFOR ir soop SCEB22SC OAFF1 asterisk then the rest of the line is ignored. In
¢Le1 5o AT OFFER this way you are still able to add comments to a
cg;‘:; 2 :::. - 3 l-:--‘:‘_::_" """ PO,
S e < listing continued on next page) The next command, On Break Stop restores
normality to the break key:
(continued on next page)
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(continued from previous page)

10 RANDOMIZE USR 63866

20 REM *Press ‘a' to get out of this

30 REM IGNORE BREAK

40 IF INKEYS = “a" THEN REM ON BREAK
STOP

50 GO TO 40

The last of the three commands concerned
with the operation of the break key is On Break
Gosub. This is a much more powerful
command than the previous two; allowing a
full-blooded subroutine to be called when break
is pressed. In order to specify which line
should be jumped to this command must be
followed by a valid line number. You Rave two
options over this, you can either put a number
in directly or the name of a variable. What
you're not allowed to do is have a mathematical
expression, so something like 10+1000 is
invalid but 1010 is OK.

The complexity of the break subroutine will
obviously depend on the application it is being
used for. In many cases it would simply consist
of a Run command to restart the program com-
pletely if break is pressed. In any case, the
operation of the routine is entirely up to you. A
break subroutine is written in exactly the same
manner as a normal subroutine; terminated
with a Return command.

In order to prevent break subroutines nesting
themselves by the user pressing break while the
break-handling routine is actually running, the
key is ignored while the routine is in progress;
just as though you'd used Ignore Break. When
the terminating Return is reached the original
status of break handling is restored. It is
possible to redefine the operation of the break
key from within the Break handler itself]
although its effect won't be initialised until the
break routine has finished. The following short
example will call the break handler at line 1000
only the first time break is pressed.

10 RANDOMISE USR 63866

20 REM ON BREAK GOSUB 1000

30GO TO 30
1000 PRINT “You've pressed break”

1010 REM ON BREAK STOP

1020 IF INKEY$ =" " THEN GO TO 1020:
REM *Wait if user still pressing break

1030 RETURN

When you write a break handler it is
important not to usc any variables utilised in
the main program as altering them might upset
the program when it is Returned to. It's not
really a good idea to print on the screen either
as your printing might corrupt the layout of the
program’s Own output or even, in some
circumstances, cause it to halt with an error.

If your program is menu-driven then it is a
good idea to terminate the break routine with a
jump to the part of the program which prints
the menu. If a user selects the wrong option at
the menu then pressing break will immediately
return control to the menu without harm.

Disabling the break key might not com-
pletely protect a program as there are other
places where you may be able to stop it.
Namely when the computer asks “scroll?”,
during any printer/cassette/Microdrive access
or by typing Stop in response to an input
prompt. However, you can intercept these
possibilities by detecting the error reports that
they cause using the On Error Goto n
command where n is a line number.

This command allows you to trap any sort of
error that occurs in a program, When an error
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(listing continued from previous page)
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is detected the computer does a Go To to the
given line — not a Gosub although the com-
puter does remember where the error occurred.
The error handling routine should be able to

competently handle any error that can ocour in

a program. In common with break subroutines,
error routines may just consist of a Run
command to restart the program if an error
appears.

Some Basics automatically list the line at
which an error occurred to give you the oppor-
tunity of modifying it if, indeed, it is where the
mistake lies. Using the On Error command it is
possible to add this facility to ZX Basic. It is
necessary to know the line at which the error
was found. To be able to do this you need to
insert a Def FN command in the first line of the

rogram along with the USR call:
10 DEF FN v(a) = USR 63872: RANDOMIZE
USR 63866

Inside the error routine, FN v(8) returns the
line at which the error occurred. The self-list-
ing routine is as follows, you might find it a
very time saving debu aid:

10 DEF FN v(a) = USR 63872: RANDOMIZE

USR 63866
20 REM ON ERROR GOTO 9990
<Rest of program>
9990 PRINT “Error ";CHRS FN v(10);" at line
";FN v(8); “:";FN v(9)
9991 PRINT
9992 LIST FN v(8)

FN v(9) returns the statement number of the
erroneous command and CHRS FN v(10)
returns the alphanumeric code for the error.

The Resume command can be used optional
at the end of an error-handling routine to
continue execution of a program from the state-
ment where the error was detected. If you
follow Resume by a line number then execu-
tion continues from that line instead of from
the point of the error. You should always
terminate error handlers with a Resume if you
intend to re-enter the program, never use a Go
To. To prevent error handlers from becoming
nested, any errors detected within the error
routine itself are reportdd in the usual manner.
The following program repeats forever — or at
least until you answer no to the “scroll?”

EB
42
EE
EF

prompt. It illustrates the danger of resuming
from the point of the error without actually
correcting the error’s cause.

10 DEF FN v(a) = USR 63872: RANDOMIZE
USR 63866
20 REM ON ERROR GOTO 1000
30 LET a=b: REM *What b?
1000 PRINT “Oh dear, there's been an error”
1010 REM RESUME

The use of Verify or Load commands from
within a program often causes problems if there
is a tape error since you are left in command
mode once the error has been reported. If the
program is going to be used by people other
than its author, then it is necessary to print
instructions on the screen of what to do in the
event of a tape error to re-enter the program.
This works, but is hardly state of the art in

The On Error command provides a useful
solution to this problem by allowing an error
handler to be called if a tape error is detected
which can invite the user to try again. There
are many instances in a program where it is
useful to use an On Error command, most
nmbly when checking the validity of user |

input. Rather than undergoing complicated n
checking routines it is much easier 1o assume
that it is right but set up an error routine as @

safety net while the input is being processed so
that any errors caused by invalid data can be
solved by looping back to the input statement
to ask the user for the input again.

The major function of the program is ol
course to provide interrupt handling. This is
implemented in the form of the commands:
After, Every, Dlsab!e, Enable and Drop. The
scheme of things is basically this; there is l
timer available counting at a rate of 50 uniss per
second — the Frames rate. Using the After
command you can set the timer to a specific

value. Immediately, the timer starts counting |

down towards zero. Your program can happily i

continue, not having to worry about the timer
any further. When the counter reaches zero the
flow of your main program is temporarily

diverted to a certain subroutine; just as if a
(contined on page 150)
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(continued from page 148)
Gosub had been magically inserted in the right
position in the program.

The subroutine is not terminated by a
Return command but by the normally inno-
cuous Continue. The syntax of the After
command is After x, Gosub y. The Gosub has
to be typed out in full. It is necessary, I'm
afraid, to type in the seemingly redundant
comma just before the Gosub bit.

The ability for a program to be freely inter-
rupted in this way is often loosely termed
Multitasking or parallel processing.

Here’s a silly example — a listing for a com-
puterised egg timer. A

10 RANDOMIZE USR 63866

20 REM AFTER 9000,GOSUB 1000

30 PRINT “Start boiling the egg. I'll just
brush up on my mental arithmetic.”

40 LET a=INT (RND*1000)

50 LET b=INT (RND*1000)

60 PRINT a;" +";b)"=";a+ b

70 FOR c=1TO 100: NEXT ¢

80 POKE 23692,255: REM *Allow

automatic scrolling

90 GO TO 40
1000 PRINT "“The egg is done"

1010 STOP
Line 20 sets up the time delay of 9000
1/50ths of a second — three minutes. Lines 30
to 90 just waste type by doing something
completely unrelated with eggs, adding
numbers together. Lines 1000 and 1010 are the
subroutine called when the three minutes are
up. The After command is a “single shot”
command in that the subroutine is called only
once, after which the timer becomes inactive.
In most applications you would want a certain
routine to be called at regular intervals. You
could do this with the After command if you re-
initialised the timer with After at the start of the
subroutine.
However, a much better way is to use the
Every command. Every is used in exactly the
same manner as the After command. When the
“interrupt service routine” — the subroutine
called when the timer reaches zero — is reached
the timer is automatically re-armed to its
starting value ready for the next time. This
program will constantly update the time at the
top left-hand side of the screen even while
another program is running:
10 RANDOMIZE USR 63866
20 LET min=0: LET sec=0
30 REM EVERY 50,GOSUB 9900
40 LET a=0
50 PRINT AT 210;a: LETa=a+1
60 GO TO 50
9900 LET sec=sec+ 1
9910 IF sec>59 THEN LET min=min + 1:
LET sec=0

9920 PRINT AT 0,0;("0" AND min<10);min;
0" AND sec<10);sec

9930 CONTINUE

The delay time in an After or Every
command can be up to 65,535 units, about 21
minutes 51 seconds. If you need longer delays
than this for some reason then you could use
the following method. For instance a delay of
one hour could be produced by setting up an
interrupt service routine — or ISR if you like
abbreviations — called every 10 minutes. At the
start of the program you would initialise a
variable — a, say — to zero.

Each time the ISR is called the value in a is
incremented and when it reaches six, an hour

has passed. Bear in mind, however, that the

150 YOUR COMPUTER, NOVEMBER 1984

Spectrum’s clock isn’t very accurate and you
could end up with a quite drastic error with
such a long delay.

So far I've talked about the “timer” in a
singular sense. There are, in fact, eight timers.
All eight are completely independent of one
another in all respects. You can direct inform-
ation to specific timers in an Every or After
command by tapping another number in after
the delay time, e.g.,

AFTER 100,7,GOSUB 9000
uses timer 7.

The timers are numbered 0 to 7. If you miss
the timer number out, as in previous examples,
then it defaults to timer 0.

The Disable command enables — no pun
intended — you to suspend the operation of one
or all of the timers. Disable used on its own
disables all eight timers whereas Disable
followed by a number disables only that parti-
cular timer, The inverse command is Enable
which is used in a similar fashion to re-enable
previously disabled timers.

10 RANDOMIZE USR 63866

20 REM AFTER 100,GOSUB 1000

30 REM DISABLE 0

40 GO TO 40 .

1000 PRINT “Time up!"
1010 STOP

Does nothing unless you remove the disable
statement at line 30 or put in an enable
command at line 35. You'd usually use the
Disable/Enable commands to protect certain
parts of a program from being interrupted,
possibly because that part manipulates vari-
ables used by the ISR(s) and could leave the
variables in temporary states that may upset the
ISR(s).

The last command connected with interrupts
is Drop. In an analogous way to normal
Gosubs, before an ISR is called the current line
and statement numbers are stored away on a
stack so that normal program execution can
continue quite happily when the ISR is
finished. In some circumstances, however, you
might not want to ever return from the ISR,
For example, in a game you might wish to set a
time limit to complete a certain task, say 10
seconds. You could use After 500, Gosub 8000
so that when the time is up a jump to line 8000
will be made. Obviously you wouldn’t want to
return from the ISR to continue that particular
part of the game,

To save leaving the stack in an unbalanced
state you would use the Drop command. This
command simply makes the computer take the
top item of its stack and throw it in its elect-
ronic dustbin. In an application such as this
you can disarm the timer with an After 0,
Gosub x as soon as the task’s been completed
otherwise you could find the computer calling
the ISR at a rather inappropriate time.

When a timer counts down to zero the com-
puter remembers that a certain line is to be
called by placing its line number on yet another
stack. When the statement currently being
executed is finished it looks at the number it
remembered and calls the appropriate ISR.
Because ISR calls are not processed until the
current statement is completed Input, Pause,
Load, Save, Merge and Beep may hold things
up. The computer, being a meticulous beast by
nature, carefully piles up all the numbers of the
ISR’s it’s got to call in preparation for such a

| Secondly, any other Microdrive/Interface

time when it is able to process them.

Eventually the computer will run out @
room and will no longer bother to store ‘{
lines. The amount of room the computer h

got for stack storage is determined by hol
much memory you leave free between RAM
and the start of the program at 63866. A gox
value for RAMtop is 63000 which leaves -_
for all but the most complex apphcat 0f
Using the user-defined function introduc
under the On Error command it is possibie
interrogate any of the timers and find the
current status. Use FN v(x) where x is the timé
you wish to look at, numbered @'to 7.

10 DEF FN v(a)= USR 63872:
RANDOMIZE USR 63866

20 REM AFTER 1000,5,GOSUB 4000

30 PRINT AT 0,0;FN v(5);" "

40 GO TO 30
1000 STOP

The program displays the time remaining of
timer 5 as it plunges towards zero. Th
function will return a zero if the timer is eithe
inactive or disabled. |

Unlike error and break handler routines
ISRs will nest to as many levels as you like
although in practice the number of levels i
determined by the amount of free memon
available above RAMtop for the stack. On
thing to avoid is to define an Every command
with a time interval smaller than the tim
needed to execute the associated ISR. Tk
routine will “interrupt itsel” in such §
circumstance as the next interrupt will have
occurred before the ISR to handle the previow
interrupt is finished. §

Eventually the computer will get clogged up
with an enormous stack of return lines which it
never quite gets round to using. If this sort o
situation is a possibility in your program thes
disable the timer right at the start of the ISR
and enable it again right at the end. Wher
writing ISRs, as with break and error hs
it is important to remember that the routiné
should not do anything to unduly upset e
main program by clungmg the value of one of
the variables it is using, for instance.

The computer looks after you a bit by auto
matically storing the print and plot posmonl
the start of the ISR and restoring them to those'
values when the ISR is terminated. Print and
plot positions are therefore “local” to the ISRS
If you print and draw from within an ISR then
the computer will automatically tidy ab y
damage you n'ught have done by changing the
print/plot position.

There are a couple of points of interest 1
Interface 1 users. First, you should not ust
Open # and Close # commands in conjune
tion with this program. More precisely,
programs using the interrupt facilities; Og
Error and On Break etc., don’t matt }

commands should be immediately followed by

RANDOMIZE USR 63869: POKE 237280
sequences. '

Rem statements typed in as direct commands
are treated in the normal way and cannot,
fore, contain any new commands. The
Continue statement cannot be used in the
normal way as when an error is actually
reported (in contrast to an error handler being
called) then all the new stacks are cleared and
the timers are all forced inactive. Continue wil
not, then, resume a program without
clearing or changing anything.
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THE PRODUCTION of massive quantities of
add-on or “retro-fit” equipment for the BBC
Microcomputer must be having some effect on
the unemployment situation in the UK. For
those of you with some money to spend, or the
hope that someone else will spend it for you,
here is a pre-Christmas selection of hardware
and software for the BBC computer. Prices
range from less than £15 up to rather more than
£120.

It’s actually quite difficult to keep up with all
the gadgets and programs that are being
developed and advertised for the BBC
machine. In the course of writing this article I
have found a second and third ROM extension
cable mentioned in advertisments, several more
ROM extension boards, two or three more
versions of Forth and so on.

No frustration or disgust

Only a few of the items in this review create
any new capabilities for the BBC Micro; you
can, after all, save programs on to tape,
exchange Eproms using the four sockets in the
ordinary machine and process words using any
one of a number of programs. What the devices
and software discussed here do achieve is an
increase in your productivity by saving time,
reducing fatigue and errors and encouraging
you to concentrate on the task rather than the
machine. The gain is so great in some cases that

have given up in frustration or disgust.
Multi-Forth 83 from Skywave has been

written by David Husband who produced an

earlier version of the language for the ZX-81. It

- ‘.'.,,;.\

lets you upgrade
all the way to a
minicomputer — you
can’t go that far with
the BBC but John
Dawson tries some
packages which

take it into

the supermicro

is impossible to thoroughly test a piece of soft-
ware like multi-Forth 83 in the course of a
couple of weeks. That applies also to both the
other chips — Ade and View A2.1 — discussed
in this review. It is possible to give you some
idea of the capabilities of the program and its
underlying ideas and any gross faults.

Multi-Forth 83 comes as a 27128 16K
Eprom and Skywave says that while it normally
operates a return of post service, the worldwide
shortage of these chips means that their initial
stock is unlikely to last for very long while the
price of £40 may have to change to reflect the
Eprom supply situation.

A 176-page manual completes the standard
package and a demonstration disc holding one
program is available to round off a “de luxe”
system. The manual contains a comprehensive
description of the multi-Forth 83 system
although you will need a separate Forth text-
book if you are not familiar with the language.

Forth is a Threaded Interpretive Language
and it is an intrinsic quality of TILs that they
run quickly. Multi-Forth 83 is said to operate
17 times faster than BBC Basic — when it is
performing one task. That seems a reasonable
claim, particularly when you see the system
multi-tasking and still operating quickly.

Normal programs execute a series of pro-
gram instructions and stop. Mulri-tasking
allows you to place several complete programs
into the computer’s memory and the computer

| is then directed to hop around from one
a job becomes possible where before you would |

program to another so fast that it looks as
though all the programs are running simul-
taneously.

Mult-Forth 83 will run up to 28 tasks at one

, time! The demonstration disc shows five tasks

I operating at once and the screen output is very
impressive. If you start a foreground task it is
| noticeable that some of the others slow down,
the screen display of the clock, for example,
may only be updated every two seconds, but
the overall performance of mult-Forth 83 is
stunning.

You can print a listing of a program at the
same time that you are doing something with
the keyboard, sending commands to a robot via
the user port and reading the position of a joy-
stick.

The Forth position

The 1983 standard Forth definition has a lot
of useful words in addition to those in the
earlier 1979 standard and David Husband has
included many BBC-specific commands from
the operating system. Words are available also
to control Sound, Envelope, Colour and Time.
The editor allows the use of the BBC cursor
keys as well as the usual single-key Forth
commands.

Standard Forth uses integer numbers and
multi-Forth 83 keeps to this policy offering
16-bit and 32-bit number-handling words. You
can, of course, write your own floating-point
. words but the integer and fixed-point words in
| multi-Forth 83 will do very well for most

| applications.

Multi-Forth 83 will appeal greatly to anyone
who is already familiar with the use of Forth;
additionally, it should be considered by owners
of the BBC computer who wish to start
learning about Forth. Multi-Forth 83 does not

(continued on page 157)
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MUSIC MICRO PLEASE!!

A5

AVAILABLE FROM ALL LVL DEALERS. (FOR FURTHER INFORMATION TELEPHONE 0602 394000).

]
LVL S ECHO 1 s a high quality 3 octave keyboard of 37 full sized keys operating electroni-
cally through gold plated contacts. The keyboard which is directly connected to the user port of
the computer does not require an independent power supply unit.

The ECHOSOFT Programme “Organ Master” written for either the BBC Model B’ or the
Commodore 64 supplied with the keyboard allows these computers to be used as real time synth-
esizers with full control of the sound envelopes. The pitch and duration of the sound envelope can
be changed whilst playing, and the programme allows the user to create and allocate his own
sounds to four pre-defined keys.

Additional programmes in the ECHOSOFT Series are in the course of preparation and will be
released shortly.

Other products in the range available from your LVL Dealer are our:

ECHOKIT (£4.95)* - External Speaker Adaptor Kit, allows your Commodore or BBC Micro-

computer to have an external sound output socket allowing the ECHOSOUND Speaker amplifier
to be connected.

ECHOSOUND (£49.95)* - A high quality speaker amplifier with a 6” dual cone speaker and a full
6 watt output will fill your room with sound. The sound frequency control allows the tone of the
sound output to be changed.

Both of the above have been specifically designed to operate with the ECHO Series keyboard.
The ECHO PRODUCT FAMILY breaks both the SOUND and PRICE BARRIERS, representing
outstanding quality and value for money.

* Inclusive of VAT

Scientific House,
Bridge Street, Sandiacre
Nottingham NGI0 5BA
Telephone (0602) 384000

ot %




MILES BETTER ADULT
SOFTWARE PARTY SPECTRUM 16/48k

221 Cannock Road, Chadsmoor, GAMES
Cannock, Staffs WS11 2DD

Tel 05435 3577 STRIP POKER

Classic adult party game for 2-10 players, who may

US Gold Software Gassette Disk lose a lot more than their stake! Fully featured 5-Card
BEACH HEAD £ 8.95 £12.00 Poker game (basic rules supplied) with that little bit
RAID OVER MOSCOW £ 8.95 £12.00 extral
STRIP POKER £ 8.95 £12.00

*FORBIDDEN FOREST £ 8.96 £12.00 £6.95 (cassette)

*AZTEC CHALLENGE £ 8.00 £12.00 ; i X .

*SLINKY £ 8.00 £12.00 Fully inclusive mail order price

*CAVERNS OF KHAFKA £ 8.00 £12.00

*POOYAN £ 9.00 £12.00

*BRUCE LEE £12.95 £12.95

*DALLAS QUEST - £12.95 -

*O'REILLYS MINE £ 9.00 £11.00

o £ 0me g RISQUE

7 o £12.95 New on-screen board game for 2-4 very, very good
MYSTIC MANSION £ 8.00 £12.00 : : : : J ;

*SOLO FLIGHT £12 98 £12.95 friends. Revealing after-d:nner_frohcs, fun, dares, risks

*NATO COMMANDER £ 5.00 £12.95 and forfeits!

*F-15 STRIKE EAGLE £12.95 £12.95

*SPITFIRE ACE £ 9.00 £12.95 £7.95 (cassette)

*FORT APOCALYPSE i ; . - < g

“DRELES E g'gg g}:% Fully inclusive mail order price
ZAXXON £ 9.00 £14.00
SENTINAL £ 9.00 £14.00

*BLUE MAX £ 9.00 £14.00

i e T A Send cheque/PO/MO payable to:

PR SOFTWARE
Phone for software avallability and comprehensive software lists 7 AShlBY ROﬂd Poole DOI’SG‘I BH 1 4 QBS
’ ’
_.Eﬁ — E e — | — a——
I B EF e
== == == V=

[ e P CASSETTE/DISC DRIVE/ACCESSORY BAG

A
(Ae tatas Lym, Acors Decwen, At S00XLI, Pre (1498 This b will takte o S s ik i
= It will carry ail cassatte and disc drive units available from most
: leading manufacturers. There are also 2 useful pockats to
take any itams such s manusls or cassettes that you sre unable
1o squeere into the large main bag compartment......... an
ideal addition to the begs above. Price £14.95

\ BCTCATION
A pireey eTrputtes wurets Bay Ty pe el 4 wwd wede god vl TR noa mriee e

PV L mamna st 1 ity ey sl samepsol 1 bes 8 wipe siess fuedh et
B ey #0y prwsabi i Wack 1e rops b
The hptafer e |7 ety iropyinie enlleny shah Seve @l Be awy sreprel Be ey b e
Bifed rregth ek retmen bort Sl Vytoet Suabier shuw ecom 13 The fag end 1
! PEEAET N Gy Dt e B e el wadn gt Al b sre pusbied we T g byl
et b e faen what Jromat (e tert ageetst Bang e b rge wtaot emsakd

rnrealy Auegy T vt iime
GON sane WMot b Sawa 0 isirlinlobin aied i Primsnbe 1 et 4 fabip mdpesisten ped st by
ey pzod LAIR IPECTRUN BAG 1hi Pewamsars o eratie Uhe Virag A8 b suemeemd 4 w3 wibad  F ook by Bae s vdes Y C
(Ada tohes Atar 800, A BOONL, Tonmm Y109, [Ades takos Ovui Simsiair JX BOUNY) Prise 12.96 D e R O R e R ]

Tanddy TAS 80 Homw Commputnr e £12 90
All prices are inchusive of V.AT., postage and packing for U.K. del
1 (overseas add 20%)
All these bags have been carefully PRAYBOURNE LIMITED, UNIT 5, MILLSBOROUGH HOUSE, IPSLEY STREET,
H tered it each REDDITCH, WORCESTERSHIRE. B98 7BU
designed and sculp to fit | Redditeh (0627) 61221, 61759
computer that they were designed |
for. Some of the bags will also ! | enclose my cheque/postal order: Total............
take other computers and these are | Plessesendme:-................. BAG/S
indicated as those inside the closed | together with my FREE! dust cover

brackets., I NAME. . . ...

u:uooii'lm‘" At
(Aee taaen Algr B30 Price (18 9%

We alo manufscture padded bags for most home and business computer hardware.

Trade and export enquiries welcome (large discounts available)
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View ROM Word processtr soft-  Viewsheet ROM Spreadsheet Games ROM The exciting Arcade
ware. Normal price £59.95. software. 255 columns by 255 rows.  game,Hopper. Normal price £14.95.
Normal price £59.95.

All you need to mix
usiness with pleasure.

For only £299

Acorn Electron 32K Random Access Memory. With BBC Basic. Normal Price £199.00.
Electron Expansion Box - Plus 1 provides various utility capabilities which include:
a Centronics Interface,a Joystick Interface and 2 ROM Sockets. Normal price £59.90.

Acorn Electron Office Package. Items if purchased separately £393.75. W.HL.S. price 299.00.

The Acorn Electron Office Package at W.H. Smith provides you with an
ideal opportunity to combine all the fun of computer games with practical
business usage,such as word processing and spreadsheet capability. You can
buy this whole package for £299.00. Separately, the same components cost

you £393.75. (incl. VAT).
Find this amongst our wide range of carefully selected computer hard-

ware and software available at most W. H. Smith computer departments.

m Subject to availability. Prices correct at time of going to press. :
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(continued from page 153)

have to be complex to use but it can keep pace
with your developing skills for a long time to
come.

The Ade chip is made by System of Sheffield.
Ade stands for Assembler Debugger Editor and
the 16K chip is a complete, assembly language
development system for the BBC. While it is
possible to use the assembler in BBC Basic as a
macro assembler, it is rather clumsy for
programs of any length.

If you want to add short sections of machine
code to a Basic program to speed up certain
critical sections then you do not need the Ade
package. If, on the other hand, you want to
write a complete program in machine code then
the Ade macro assembler and front panel
monitor will become trusted tools.

Ade will assemble a source file whose length
is limited only by the disc capacity. 29 pseudo-
opcodes give you almost all the control and
facilities that you might need. One or two of the
pseudo-ops that I have used in Merlin — a
macro assembler for the Apple I — are absent,
but they are esoteric and not really essential
facilities.

The editor in Ade is based on a DEC mini-
computer editor called Teco. In addition to
immediate commands you may set up a defer-
red command line which can be a very power-
ful combination of editing commands.

| priority Eprom socket I can move easily around

various programs from Basic to View A2.1,
from Commstar to Ade and so on.

The Ade reference manual contains more
than 80 pages of concentrated, well laid out
information. Altogether very good value for
serious assembly language programmers.

Clares’ Replica II is supplied on a 40 or 80
track disc and its purpose is to take copies of
cassette tape based programs on to the disc
with very little fuss or bother. The Replica II
program has space for up to 16 programs and
neither the programs nor the copying software
can be copied from disc to disc.

In other words you are allowed to make a
disc copy of a cassette program. When the disc
is full you will need to buy another Replica II
disc if you wish to copy further programs.

Replica II costs £12 and worked well on my
Acornsoft Lisp and Forth tapes as well as my
Computer Concepts’ Logo. You must be using
Basic when you start to run the Replica
program; it won't work from any other Eprom.
I entered the number of sections in each
cassette program and told Replica II that the
cassette instructions were to Chain the
program.

The transfer to disc proceeded automatically
and all the programs I have loaded ran norm-
ally. Both Forth and Lisp continued to default
to the cassette for file handling. Ordinary

DFS assumed to cost £95

Average 5.25 SS 40T 100K disc £130 200K £170

Phloopy costs £113.85.

Discsitapes 10 20 30 40 50 60
tapes 43.10 86.20 12930 17240 21550 258.60
discs 18.00 36.00 54.00 72.00 90.00 108.00

Phloopy total 15695 20005 243.15 28625 329.35 37245

5.25 total 24300 261.00 27900 297.00 31500 333.00

5.25 200K 274.00 283.00 29200 301.00 31000 319.00

Phloopy advantage against 86.05 60.95 35.85 10.75 -1435 -3945

100K disc

Table 1.

You can also define an editing macro
command which will be performed whenever
you press the Copy key. I like the Ade package
very muich even though I have spent hundreds
of hours working with Merlin. The Ade editor
works differently to the Merlin program but
appears to be at least as powerful and, as
System points out, you can use other editors
such as Wordwise. I tried to edit one file using

View but that was not very successful; I don'1:I

yet know why.

The third part of the Ade system is the
debugger or front panel monitor and dis-
assembler. Unlike many other BBC dis-
assemblers, the Ade program produces
machine-code listings which can be saved on to
disc, loaded into the editor and reassembled
after modification. The front panel commands
are comprehensive.

One small but very useful feature is that Ade |

starts with an asterisk and whatever you type
on that line is treated as a “star” command. I
have always found it tedious to have to press
the Shift key and the Asterisk key together
before typing the name of the program [ want
to use and by mounting Ade in the highest

games programs caused no problems although
Clares is careful to say in the instructions
“Whilst Replica II has been made as wide
ranging as possible there are and there always
will be exceptions”.

Copy protected discs and locked tapes make
me cross and nervous at the same time. Clares
says “Should the disc become corrupted either
through a drive fault or incorrect usage Clares
will undertake to re-copy the disc for a cost of
£1.00 cash . . . If it is found upon investigation

that the problem was caused by Replica II we |

will re-copy and refund your £1.00".

That seems a fair offer. Certainly I am
delighted to have the accessory languages that I
use from time to time available quickly rather
than having to wait interminably while the
cassette recorder grinds away. Good value.

The original View word processor was
plagued by a number of bugs and never
achieved the popular acclaim given to Word-
wise. View A2.1 is a new, error-free version,
and is a far better word processor than Word-
wise for all sorts of reasons. I have been using
View for the last couple of weeks and I have no
doubt that if you are thinking of spending £46

on Wordwise then you should consider paying
the extra £12 for a View A2.1 chip. '

If you write professionally, when the pro-
ductivity you achieve is important to you in
terms of money, you will recover the additional
cost in a couple of weeks or less.

View A2.1 has more facilities than Wordwise
and the full screen editing makes it much easier
to use. Twenty-nine formatting and editing
commands are available using the red function
keys and a further 23 formatting and printer
commands can be embedded in the text.
Although you will need the printer driver
program to make the best use of your printer,
there are two highlight commands in View
which can be used to send control codes of

. your choice to a printer.

The Search, Change and Replace commands
have powerful wildcard facilities. There are
commands — Edit, More, Finish or Quit — to
cope with documents longer than the available
RAM in the BBC Micro. Working forwards
through a text is casy but it is a more com-
plicated matter to transfer a section of text
backwards over the boundary between text on
the disc and text in the computer.

Nevertheless View does allow you to handle
long documents using an 80-column display.
Wordstar, a CP/M-based word processor, is
easier to use in this respect but costs six times
as much as View! In some other ways View is
more powerful than Wordstar and has a better
ergonomic design.

On top of all the powerful text editing
functions, for example, you can type in a list of
names and addresses and then merge these
automatically into a standard letter.

You cannot select certain categories of people
from within a list, but that is no disadvantage
for many purposes. View will produce all the
footers, headers and two-sided headers that you
might need for writing a book and can print
one chapter after another from disc or tape
without any intervention by you.

I think that the full screen editing is the
feature of View that I like most and the one that
separates it most clearly from Wordwise. Some
Apple word processors costing more than £80
work in the same way that Wordwise does and
the effect of the text moving around a cursor
fixed on the centre line of the screen can be
tiring and confusing.

Professional word processors must be easy to
use for prolonged periods and View A2.1 mects
this requirement. The View A2.1 instruction
manuals are excellently produced and clearly
written. One or two things are missing in the
manuals. There is, for example, a page layout
command called CO — comment — which is
mentioned at the back of one manual but
explained nowhere.

Despite this minor omission View A2.1 is a
new piece of software that now represents
better value for money than its more well

(continued on next page)
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(continued from previous page)
known competitor.

Toolstar is a chip containing a set of utility '

programs. Unlike an ordinary machine-code

monitor, Toolstar is transparent to the MOS. |

This means that each of the routines in
Toolstar “performs its function with stealth
and afterwards leaves no trace of its operation”.

Using no Basic program RAM, Toolstar
functions can be called from within a high level
program and the comprehensive manual lists a
complete disc editor program written in Basic
and using many Toolstar sub-programs.

You can extend the routines within Toolstd¢
by writing your own code and calling it using
the *Extend command. Eight Basic tools can
be used to modify, edit or repair Basic
programs and there are 10 machine-code
commands which make up a formidable set of
monitor tools.

Tools for industry

Toolstar has four disc filing system
commands which do away with the annoying
necessity for a formatting disc by providing
Format and Verify functions as well as disc
sector Load and Save commands. Good value
for money, especially for people working with
machine code.

Floppy disc drives for the BBC Micro-
computer make up a high proportion of all the
disc drives sold in the U.K. Despite the
benefits, a floppy disc drive with the associated
integrated circuits — floppy disc controller,
disc filing system ROM and so on — is an
expensive addition to your machine.

Table 1 shows the real costs of the Phloopy
system from Phi Mag Systems Ltd compared
with a floppy disc drive with the same storage
capacity. The table was constructed to show
how the initial cost advantage of the Phloopy

systems is progressively eroded as you.

purchase more discs or tapes.

The break-even point occurs at 44 tapes
assuming that there is no change in relative
prices. However, you should not be put off by
the relatively high cost of the tapes as you will
have 4.4 Megabytes of programs or data stored
away before the floppy disc becomes more
economical. ‘

The Phloopy drive differs from the Hobbit
and Ultradrive systems which use cassettes of
tape wound from one spool to another to store
and retrieve information. Instead, the Phloopy
uses a continuous loop of tape like the Sinclair
Microdrive. However, the Phloopy is unique
in that it stores in parallel format on tape.

By storing data eight bits wide with a ninth
clock track, the Phloopy system offers a high
packing density and short access times. The
drive mechanism and data transfer are con-
trolled by an 8049 microprocessor inside the
Phloopy case while a 6821 chip acts as the
interface to the main computer. Once you have
passed a command to the Phloopy micro-
processor, " Format, for example, you can get
on and do something else with the BBC while
the Phloopy carries out the command.

The Phloopy interface is not compatible with
the interface for ordinary floppy disc drives.
Installation should not be difficult; you are
required to insert four components on to the
main board while a couple of resistors must be
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| disconnected.

The following new commands are available

in the Phloopy “LFS” — Linear Filing
System?

*HELP PHLOOPY *PHLOOPY
*DELETE *RENAME

*DRIVE *TITLE

*FORMAT *UNLOCK

*LOCK *VERIFY

*INFO *COPY
*TRANSFER *anothername

Additionally, all the normal Basic file
handling instructions are available. The new
commands are a subset of those in the floppy
disc filing system but seem adequate for the
tape drive.

* Transfer is a new command that will load a
program from a normal cassette tape and
transfer it automatically to a Phloopy tape.
“*another name” means that the system will
look for a machine-code file with a matching
name and then load and *Run it.

The delay while you wait for the tape to
reach the start of your program is certainly
longer than you will experience using floppy
discs. Conversely, it is far faster to use a
Phloopy than it is to store programs on
ordinary cassettes. If you have a limited
amount of money and reckon that you can cope
with transfers of data to and from other
computers using the RS-423 port — with the
excellent Commstar, for example — then I
think the Phloopy tape system could be a very
good buy.

The Viglen ROM system makes clever use of
the hole in the top cover of the BBC machine
just to the left of the keyboard. Designed
originally to accept a ROMpack which would
load serial data for the speech processor, the
hole has been used by Viglen to mount a socket
which is connected directly to one of the paged
EPROM sockets on the main circuit board.

One immediate advantage of the system is
that you need not open the case of the computer
to change ROMs but there are other benefits as
well. The Viglen ROM extension contains only
passive components and uses no power until

CONCLUSIONS

[ There is some very sophisticated soft-
ware available for the BBC Micro at
some very competitive prices. The
British Broadcasting Corporation’s
decision to renew their contract with
Acorn Computer for another four
years will reinforce the strength of the
BBC Micro both in the UK. and in
many countries abroad.

[ The BBC computer is quite expensive
but the initial capital cost is a very
good investment if you seriously wish
to use your computer for more than
one job. If you want to play games only
then the BBC machine may give you
what you want. If you want to use a
computer for word processing, labor-
atory or instrument control, small

' scale-number-crunching, teaching
normal or handicapped children, com-
municating with other computers —
then the BBC Micro is supreme.

B The additional software and hardware
described in this review do add to the
BBC Micro's capabilities; whether one
or another item will help you or enter-
tain you at a price you can afford is for
you to decide.

you plug a cartridge into the socket.

Consequently, you will have more power to
use for other purposes from the internal power
supply and less heat inside the machine’s case.
If you need to transfer a ROM or Eprom from
one machine to another, in a classroom, for
example, the Viglen system could be very
attractive.

Equally, if you want to install a special board
inside the case of the BBC Micro you may find
that it won’t fit alongside an ordinary
expansion ROM board.

A set of five empty cartridges will cost you
over £27 in addition to the £19.95 for the
original cable. Other single ROM extension
cables are becoming available using zero-
insertion force sockets to hold the EPROM.

Only you will be able to judge the relative
merits for your own needs — certainly the
Viglen ROM system works well and does offer
good physical protection to your — expensive
— paged ROMs.

There are a number of ROM extension
boards made for the BBC Micro; most of them
will work satisfactorily in an unexpanded
machine. Whether or not a board will operate
with one of the second processors or with one
of the numerous double-density disc filing
systems is another matter. Ideally you should
see the ROM board installed and working in
your machine before paying for it. Having said
that, the ATPL Sidewise board from Advanced
Technology Products has a good reputation.

The ATPL board expands the paged ROM
facility of the BBC Micro from the original
four sockets to the full 16 supported by the
operating system. Links can be made or cut to
allow you to install either 8K or 16K ROMs or
Eproms in the first 10 sockets; another link
permits the use of 4K 2732 chips in the first
three sockets.

The 15th socket is split into two and may be
filled either by 8/16K ROMs or by two 8K
CMOS RAM chips. The Sidewise board
contains the circuitry to provide battery back-
up for the CMOS RAM — a kit can be
obtained from ATPL to upgrade the board.
The CMOS RAM chips can be write protected
and, with the additional battery, can then act
like read only memory.

There are 10 integrated circuits on the
ATPL board apart from the Eproms and these
are all small chips that will draw comparatively
little power from the computer’s power supply.

The installation instructions are not difficult
to understand or carry out except that you must
be careful of two power supply connectors on
some later issue machines. No soldered
connections are necessary; the Sidewise board
simply plugs into two IC sockets — the
displaced chips fit into the extension board.

My ATPL board works perfectly in my
otherwise standard BBC Micro. It saves time
and provides a permanent housing for the
Eprom programs that I have collected.
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e THE KEYBOARD FOR ZX SPECTRUM COMPUTERS

perate =3 -rr The style is easy: — for your benefit, the SAGA 1 Emperor
th one EASY FI lNG Keyboard and housing retains the rear expansion dimensions
filing @ and accessibility for compatibility with all Sinclair's own
ihould PLEASU RE To USE peripherals including interfaces and microdrive 1 and most
- 1 - 1 |
:gaiz i LONG LAST'NG other add-ons. . . including ours!
; Not only this but we have ensured that the assembly of the
?::;ed » SELLI NG FAST keyboard is simple — and fast. No soldering is required, so that
ROM Saga 1 Emperor, equipped with 67 keys, has been within just 5 minutes you can replace your current ZX
iginal carefully designed to incorporate the prime keyboard Spectrum keyboard with the new SAGA 1 Emporgr.
¥ the functions of the ZX Spectrum personal computer. AND ALL THIS FOR JUST £54.95 (inc. VAT)
Qut o
Ms or
*link SOUNDBOOST FLEXICABLE
: first Hear that keyboard click... Developed to relieve your
e with a SAGA SOUNDBOOST Spectrum from the pressures of

1y Your Spectrum’s sound life. This neat 9inch
- S}(\i could be continuously FLEXICABLE comes with two
::';:\ adjustable from a whisper to connectors which fit your

7 aroar through your Spectrum and your add-ons —
Ea:f television. With our taking the load with ease.

X soundboost, no | Only
::“;C‘: modifications need be made £949

— just three easy push on
connections. Supplied built
the > :
Bae and tested to fit in minutes with |
no previous experience required; we send fuii instructions .

R —_— —_— —_— _} —_— —_— —_— - —— — — —

ively : : | Please write 10: SAGA Systems Limited
s, forimmediate use. Yours for Only £Q 49 . Woodham Road. wm,,,; Surrey
eult | Telephone Woking (04862) 69527/22922
‘ or Telex 859298
must DEALERS CONTACT CAROL MOTE ON WOKING 69527 | 4 prices include VAT
5 on These products are obtainable through stockists both in P&P free for Sound Boost and Flexicable
lered the U.K. and abroad, or call us and we will deliver direct — | ‘?fp C:-E%’Oés‘ﬁ;‘ ! E”‘D;'O‘ UK
oard our products are available ex-stock. | ; o zmA b bl
the Stop press just released, two NEW products added to our N:::’ e
& b’ o | Ad;!rc;ss
my 1 — latest top quality dust covers available just £4.95 ' s
time 2 — Saga PC! — your very own carry case! — fits '
h , ' Y ! The following SAGA PRODUCTS
the everything — keyboard, data recorder etc — Customise —

further details and spec sheet available on request. | Please make CHEQUES/P.O. Payable to SAGA Systems Ltd.
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RULES

be the person who numbers the
Hit Bit's features correctly and, in
the view of the Editor, comes up
with the best idea and name for an
original peripheral for the Hit Bit.

B The name of the winner will be
printed in the December issue of
Your Computer.

B All entries must arrive at the Your
Computer offices by the last
working day in November 1984,

B Each person may enter the com-
petition only once.

B Entries to the competition cannot
be acknowledged.

M No employee of Business Press
International or their relatives
may enter the competition.

B The winner of the competition will |-

SOINY

HEIT 35T

MENU
ABddress
Schedul &

Memo

Trans

> . &

B The decision of the Editor is final.

B No correspondence on the result
of the competition will be entered
into.

P Business Press International
assumes no responsibility or
liability for any complaints arising
from this competition.

At last the Japanese
invasion has hit the
British shores. Win a
64K MSX micro — see
the Sony review on :
page 62. gt AR T ' i s e N e

T T e A R T e R R A, g L - S R i

WIN THE NEW SONY COMPUTER

Put a 1 against your favourite feature of : What would you connect to your Hit Bit?
the Sony MSX Hit Bit, a 2 against your [:l Powerful MSX Basic Y YOREL DY N

second favourite and so on until you have
filled all the boxes. The whole point of D Built-in electronic diary’

MSX is supposed to be compatibility and
the ability to interface your computer to address book and

other household goods and systems like memo pad =
the video or the hi-fi. We war:t you to think What would you call it?

up a really original idea for what you

could connect to a Hit Bit and what you [:] MSX 30,“!-“{8"9
would use it for. Invent a catchy Sony- compatibility
style name for your unusual peripheral — Address ____
Walkman, Hit Bit, Trinitron — you know

the sort of thing. Then send this coupon l:l Professional keyboard
to Your Computer Sony Hit Bit Competi-

tion, Room L221, Quadrant House, The Nifty Sonv stvlin
Quadrant, Sutton, Surrey SM2 5AS. D y y yling

What would you useitfor?

Name

h—__——___——-——____—__
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Dalivery 30 days

you may find
a gold sovereign
in one of these games
QO

A GOLD SOVEREIGN
special introductory offer
10 gold sovereigns
must be won
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THIS GAME MAKES full use of the capabilities of
your ZX-81: it consumes the entire 16K RAM
and gives fast, smooth and impressive action-
graphics during the play.

The game is set in an enormous ants’-nest,
measuring more than eleven times the size of
the screen. The top of the maze is a long
corridor — at ground level — from which lots
of galleries are dug into the earth, all coming to
a dead end sooner or later after being split up
several times. The ants™-nest maze has no exit.
Each time you start a new game, a new nest will
be “dug”’; this takes some five seconds.

Sixteen ants walk through the nest while
laying their eggs. It’s your mission to collect as
many cggs as possible, while watching out for
these awful ants: they do not chase you, but as
the game progresses they run faster and faster,
which makes avoiding them increasingly
difficult.

You need imagination, patience, quick re-
actions, persistence and, of course, a supply of
luck to play this game. But these abilities are
also needed when entering the program. So,
brace yourself!

The program consists of 3355 bytes machine

code, stored in one large Rem, and 1786 bytes |
Basic. The rest of the RAM will be filled by |

variables.

Entering the machine code is the toughest
part. First, clear your ZX-81 by typing:

RAND USR 0
Second, space needs to be reserved for the
machine code. Enter a line 1 Rem followed by
128 characters — i.e., four full lines. Then, edit
this line 23 umes to get lines 2 up to 24
inclusive. Finally, edit line 24, change to 25 and
add five characters. By now 3355 bytes should
be reserved. Verify this by:
PRINT PEEK 16396 + 256 *PEEK
16397 — 16509

If a number other than 3355 is printed, you
must start all over again.

Third, enter the hex-loader — program 1.
Before running the hex-loader, enter subjoined
Pokes as direct commands.

POKE 16510,0
POKE 16511,23
POKE 16512,13
POKE 16514,118
POKE 16515,118

These Pokes will convert the 25 Rem lines to
one large Rem statement, stored in line 0. List
will only show:

0 REM
List 1 will show the rest of the program. Now
Run the hex-loader.

It expects two inputs — the start address and
the finish address. Enter 16514 for the start. If
you intend to type in the entire program in one
go enter 19863. But if you prefer to type it in
over several sessions enter a lower figure; save
the code you have already typed and when you
resume typing start” up ‘where vou finished
previously.

B Enter Code; Press E. Type the starting-
address in decimal. Now you.can enter a
string of hexadecimal numbers. If the
program finds anything wrong in this input,
the screen will be cleared, the address where
things went wrong is displayed, and a new
input asked. Enter a single Q to quit and
return to the main menu.

B Check Code; Press C. Enter the starting-
address in decimal. The screen will then be
filled with the hexadecimal address-contents
from this address onwards. Pressing Q
during the printing or after a screen-fill will
return to the main menu. Pressing any other
key after a screen-fill will show the contents
of the next 168 addresses.

| [l Save Code; Press S. The program will be

Saved. It is best to repeat this several times
while entering the code, in case the final
version won't Load properly.
If everything has been entered correctly,

delete the hex-loader and make a few tape-
copies of the code. When you have reached this
stage, you are very near the finish. Just a litle
more patience . . ,

The final stage is to enter a small Basic-
program. Don't make mistakes, especially don’t
be mistaken with addresses preceded by USR
and Poke.

You will find that space-saving-techniques,
like the use of Val, have been applied. These
are really necessary, so do not omit them or the
program won’t run properly.

By now, you have reached the end. First Save
the program by:

SAVE “RA*BACK-UP"
and then

RUN _

The program will be Saved once again and then
.. . the long awaited result. If now, or at any
other stage later on, a crash occurs reload the
program containing both the complete Rem
with machine code and the hex-loader, and re-
check the code. If you cannot find an error,
reload the back-up copy by

LOAD "RA*BACK-UP"
and check the Basic-program in which you
should find the error.

Let’s hope you did not come across a crash,
Press Y to get instructions. Read them care-
fully. If you think the instructions scroll up too
fast or too slow, break out directly after the
instructions, when “press any key™ occurs, and
change the number Poked in line 110. A
number higher than 160 will make them go
slower, a number less than 160will-speed them
up. Run.again by

RUN 10

If you have read the instructions; you are
asked to" press ‘a key after which the starting-
temperature can be adjusted. To.do this, press
8 1o increase or 5 to decrease the temperature.
If the correct temperature has been gained,

(Continued on page 165)
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(Continued from page 163)

press Newline. A temperature of less than 22
‘degrees makes the ants move slower than you,
at 22 degrees, they move at the same speed as
you, and a temperature of more than 22 degrees
will make them move faster than you do. At 30
degrees, the game is hardly playable. You'd
better start with 0 degrees.

When the temperature has been adjusted, a
message appears to say the game will start
within five seconds. During this period, the
ants-nest is “‘dug”’. It’s advisable to press the F-
key during this period and to keep it pr
For when the game starts, there will be no
action at all until you release the key. So, keep
F pressed.

Now you will see the ants’-nest. Three
quarters of the screen is blank: this is the out-
side of the maze. One quarter, in the bottom
right-hand corner, shows a maze. In the top
left-hand corner of this maze — the middle of
the screen — you see an asterisk. That’s you. A
few lines underneath you, there’s a nought;
that’s an ant. Take your finger off the key for a
short moment; the ant will move and leave full
stops behind it. These are the eggs. Now you
can release the F-key and start walking. Use the
keys: I = up; Z = left; C = righty M = down.

Begin by pressing C for some moments. You
will see that you keep steady, while the maze
moves to the left.

When you eat the first egg, you will see some
bars running across the screen. This also
happens every 1000 points. The ants will then
speed up.

If you get bitten, you'll see this three times in
succession and you will be repositioned in the
top left-hand corner of the maze. The ants will
then slow down.

After being bitten three times, a nice “Game
Over” appears. Press any key to start all over
again.

Finally, here are a few useful hints concern-

Hex loader.

98 REM HEX LORDE
10@ PRINT "5TRRT RDDRES"

140 FOR N=3 TO F STEP 8
15e LET T=@

Z=0
220 FOR K=1 TO LEN RS STEP 2
230 LET C=(CODE RS (K) -28) 2164C0
DE AS(K+1) =28
240 LET T=T+C
258 POKE N+ZI,C

280 IF TOT-T THEN GO TO S10@
298 PRINT "“ERROR - PLERSE INPUT
RAGAIN"

202 GO TO 15®

210 NEXT N

> ,Code of character Left

POKE 19852 )
POKE 18681 ) .

> ,Code of character Right
POKE 19825 ) ;
POKE 18695

)
> ,Code of character Down
POKE 19843 )

—

Not only has the steering been changed by
these Pokes, but the instructions have also been
altered accorchngly.

The hi-score is stored at the addresses 17046
up-to 17051 inclusive. You can Poke in some
hi-score or reset it to zero. Resetting to zero,
however, can just as well be done by reloading
the program.

If you are satisfied with the program, and
you do not want to change it any more, it can
be made break-proof. This means that, if you
try to break while the computer executes a
Basic-line, this interrupt-driven routine will
respond with the execution of a RST 0, i.e., a
full system-reset. To achieve this, edit line 10
and change the Peek into USR. Now Run,
record on tape and try to press Break. There
will not be much program left if the cursor re- Ff
appears. This is a very good protection against
burglary.

I am fully aware of the fact that typing this
program is anything but a pleasant occupation.
Therefore, I can supply you with a good-
quality tape version. To obtain such a tape,
send £3 to Carlo Delhez, Emmastraat 3, 4651
BV Steenbergen, Holland.

Basic program.
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ing some possible alterations. ) B_JAL “27)"PRESS mOR Lt
If you do not like the key combinations for ag P Ji7sser vAL V2 7e7
steering, or there is a need for other keys in 50 L JSR VAL 230
. . - . = = 2100
order to use a certain joy-stick, you can casily E5 EoRns Boel =4k
alter the keys for movement. This is done as A L "81212" THEN GOTC 228
v -
follows: 110 POKE VAL 18226~ VAL "180
R e AR VRL
POKE 18664 ) 128 BTm LaionL t3pnio
) 135 PRINT AT UAL “22° oI pI; = 312 GOTO
E—— ONESD AN - ————— =0Q SOKE
POKE 18712 > ,Code of character Up 130 TP INKEVEar® THEN GOTD 439 o mik
) 132 PRINT AT 22,1;L8s " 520 LET
POKE 19834 ) 138 EoSuE Bea- i Fone
138 G B8 B0 540 FOKE
13@ PRINT AT 10,1; "ADJUST THE I 559 RETU
POKE 18669 )
Hex dump. 16722: 227B4@3617ESCDBA = 918 16846: ESC3704DEL4ARFE2S = 1161
1& - A 16730 43E1QC5Q02B7EQAFE = 725 1!2-5?.',. L'EE\"';? _“:’.'&1:,:‘ = ‘f‘::':'i
18514 : 7TE7SCDE7433ES8QOCD = 1134 16738 GSO20FSTSFEQF3Q3E = 916 16962 424FQEQ0085E2356 = 375
16522 DD4OES16241E6SCD = 9083 15746: G2213Q02A7B404BAF = B23 16970 2A7B4038001S7EFE = 683
16530 BS4QiS280SCOC34R = 778 167S4: 47ED4R113DO3EDS2 = 8S4 18978 1BR3QDFEICCACR4E = 334
16538: 18FS3ESSE1ESCDBS = 1307 16782° CDD24@3EISFSESSE = 1098  18988: FEQOC2BD40C3IS241 = 1043
16548 . 4006457711640018 = 420 18770 OFS14FS713131200 = 459 16994 ESCDR244EAC38241 = 1231
16584 772310F71CCDBS4Q = 895 18778: 20PB13FC4B213EQOF = 738 17002: FFFFB6SQQSBFFO100 = 102z
16562: C3EB4QDS77231D20 = 922 16786: SOEDAGSD20OFBE113 = 1113  17019: COQ1QP@SBFFFFFFBES = 1223
18572 FBOiCS2A784RC3S2 = 1157 15794 Q155Q203TD4E2IFL = 718 17013. OQCI332334372AE = 462
% L1DS388: D = i =20 02 C313422RA7E = 758 17026; 1CiC1ClICiC1C 1 = 217
18505 2500231020F4b108 = 304 12215 0080003 E0sFEas - 835 17034  AE3BIRISOEizicir = 2as
16594: ES2ABC3011420018 = 455 18813 20F9T73FEQF3Q037FD = 1028 17042 QO2D2EQEICICICIC = 217
16602 EBE1CS2R1040117C = 924 16826 77212R7840118C03 = 557 17059: 1CiCCDDD40@15S304 = B33
16619 : Q41S5CI01Q009BFFFF = 898 16854 A7EDS2051SCDD249 = 982 17058; Q2061011DS42EDS3 = 84
16618: FFE1013223116500 = 685 16842 13130E1Q081ESEDAQ = 823 17086: 1643EB1AFEQO2802 = 647
16626: 19FD362100FD3S21 = 704 16550 O33D2QFREL11AFESS = 998 17074: 1318F33£1C127323 = 549
16634 282F3R3240873SFD = 730 16858: 280SAF121318F613 = S48 17082: 7223360123360023 = 328
16642: 77338187FD8B34FD = 1126 16865 DS116S001SDIFD7E = 944 17090 OEAS132D2QFCLOES = 738
16650: 7732DBO33OFCED44 = 591 16374 2110DDC313422A7B = 715 17098: 3E193215433E0632 = 334
16858: OSDB7ES21ES5401600 = 773 18882: 40110CQO3RFEDS2CD = 838 17105: 1342CS83360010074 = SE3
16665: SF19SE23S6EIEBL1S = 820 16890  D240OS1S1313ESOE = 582 17114 COSBEFIACISSFFEF = 1230
18674: 7EEBFEGC2QCF3EQD = 1044 18898 1EEDAQQ3QD2OFAEL = 250 17122: S19BFFCAS201006F = $1¢
166282: 1223230D2QC3IVE32 = 392 16906 13D511550018D110 = 600 17139: 53010013840100C1 = 418
18650 10BBCLSC42CDDD4Ad = 1120 i6914: EBQRBQSCSCD1843C1 = 933 17138: 540109575501000C = 318
18693 1ESSIESIDSCOBS4D = 933 18922 1QPSCOBBR2SS14CA = Set 17135 550102E1S5010058 = &S
16705: 11391B1S013CCDES = 781 1893 40444DCDBDO77E = 925 17153: 57010001580100RE. = 381
18714 402RA104011E20418 = 453 16938. FE262001COFE2B28 = 863 (Continued on page 167)
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Available for B.B.C. Model “B”,
Electron, Spectrum and Commodore 64.
Espionage is available from all leading
High Street Stores and quality Computer
Games Specialists

price £8.95

Retailers contact Mr. Len Fisheron
| our telephone hot-line (0642) 227223.
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A GAME OF INT RIE & SKILL IN THE OIL BUSINESS.
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Conrmued on page 169)

NO HOME COMPUTER IS COMPLETE

WITHOUT IT

Because Touchmaster opens up the
home computer.

First, to the full range of users, even
the very young.

Secondly, to a whole new style
of software (“Touchware”), which is not
imited by the keyboard.

Touchware goes all the way from
early education packages to sophisticated
graphic programs.

What's more, comparable pads are
limited because their surface is composed
of either a bank of switches of finite size or
carbon tracks laid in a grid.

Or they need a delicate electronic
stylus. Or they offer a limited working sur-
face. Touchmaster’s full A4 printed surface,
by comparison, is totally linear.

It has a resolution of 256 x 256
points (that's what makes Touchmaster so
flexible).

® © Ve o
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Now anyone can master the home computer

TOUCHMASTER

For full details, contact Touchmaster Limited,
PO Box 3, Port Talbot, West Glamorgan SA13 1WH,
or phone Te!edata (1) 200 0200
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Spectrum owners! Imagine what
great use you could make of all
these components. Rotronics have
integrated them all into one
attractively styled, compact unit. All
the power and convenience of
floppy disk can now be yours, but at
afraction of the cost.

A complete package

Wafadrive is extremely
versatile. Five major components
are housed within this one unit -
the micro interface, two 128K
drives, RS232 serial and
Centronics parallel ports. Also
included in the package are a blank
wafer and Spectral Writer—a
superb word processor program.
The micro interface forms the nerve
centre of Wafadrive, controlling all
its major functions. The dual drive
configuration and the ability to
connect standard peripherals
directly provides professional
system flexibility. All this without a
mass of separate components and
wuinerable cables. Wafadrive
transforms your Spectrum intoa
very powerful system.

Speed, reliability and
capacity
The wafers contain an endless
loop of specially developed
magnetic tape driven at high speed
past a read/write head. The resultis
fast access without data loss.
Three sizes of wafer are available
with minimum formatted
capacities of 16K, 64K
and 128K. The 128K
wafer costs £3.95.

Data transfer rate is approximately
2K per second. Accesstime is
proportional to capacity. 16K wafers
are ideal for program development,
with the larger capacity wafers
being more suitable for general use
and archiving of completed
programs and data. Mechanical
longevity is assured by the use of
high grade materials throughout
and full interchangeability between
machines is guaranteed.

Extensive software
applications

Wafadrive provides intelligent
file handling and rapid accessto
data. Program development and
other applications can be
performed with ease. Start word
processing immediately with the
specially developed software
package included with Wafadrive.
Or battle with a spectacular
interactive games program.
Whatever your mood, you'll find the
sophisticated Wafadrive software
challenging and rewarding. Future
versions of Wafadrive will be
available for most popular home
micros, so software back-up will be
comprehensive.

For further information
contact us now for our full colour
brochure.

ALL-IN-ONE PRICE
£129.95 (inc.van

Avallable from all Spectrum dealers, Grattan

|

ROTRONICS LTD. SANTOSH HOUSE, MARLBOROUGH TRADING ESTATE, WEST

WAFADRIVE

WYCOMBE ROAD, HIGH WYCOMBE. BUCKS.HP11 ZLB TEL: (0454) 452757
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(Continued from 167) 18954 2AZE3S2A381BFFAS = 654 18419: F 292A2C1 = 432
18506: FF3534352E302E34 = 617 12082 3453335A383A2A%3 - ot 1e418. o $55E00i0.e - 539
18514: 332A29002E330039 = 288 18979: 39313E1AD02633390 = 340 19428 1 3S342E3330 = 315
185S22: Z2D2A003S834352031 = 283 18978 SS0RS2342B2R002B = 302 18434 3 -3"’2Q§;§5 s :1;
18530: 2R2B3516FF2D26233 = 583 18986. 2638392R37FF2638 = 507 18442 2 8002C2E2131 = 368
18533: 2000283437332A37 = 338 13994  QO3E343A37003828 = 323 19450. QQ35202R3300333%5 = 304
18548: Q2342B002533002R = 225 19902 34372RO372E382A = 348 19458. ZAZAZ9002A3S1BFF = 518
18884 33343732343A28FF = 6529 19010  38FFBS2D2E380032 = 893 19466 FFREZBOQIEZAIR00 = Bid
18562: 2533392515332A38 = 372 19913: 28302A32003S3128 = 324 19474: 202A300038393A33 = 368
18570: 321BOOES2D2A372A = 453 19926 . 3ERE332CQ02D2837 = 341 19432 2CODP273ERO262300 = 234
18578: 2B373432003E343R = 3?% 19034 292RAS7A0ZC2D2R33 = 338 18450 2633391RAFF3E343A = S9o
18588: QR2B2E33FF372R2B8 = 51¢ is@az2 FF392D2R002C2632 = 531 184S3 QR2C2E3131093134 = 335
18504: 232D0002R3B2A373E = 345 10050 2AGR3S3734282A3E8 = 340 19506 332R001000342800 = 222
18802 OQ2C2631312A373E = 339 1S0S8: 332RA331BFFFFAG2E = 900 19514: 3E343A3TOQLFPFF31 = SE2
18610. Q0ZE3D00292D2AFF = 495 19065 : 392RA370039202R38 = 2S4 19522 2E3B2A3200263329 = 333
18618- 32283F2R1BFFFFB2 = 903 19074: 2ROR2EIIZBIVI73A = 265 19530: 00272A00372R3534 = 283
18625. 343B2R322A333900 = 353 19082’ 238392E343338003F = 364 19538: 332E392E34332R28 = 391
18634 2E380026282D2ER2R = 313 19090 =43AFF2328330028 = 532 19848 QO2EIIFFI02D2R00 = 495
18642 SB2ARSOR273E0020 = 275 19093 292F3R3239003920 = 361 19554 39343500312RA2B39 = 353
153650 OQ302R3E33FFFFR0 = 718 19106 - 2A0V2E3IZE392E26 = 326 19562: 152D282320002834 = 289
18658 SO02Q020VRRN2E14 = BB iS2114 S116FF382R32352A = 570 18570 S TOI2R3IT7TFFFFAR3SD = Q44
18666  3A3SFF3F14312A2B = S&3 19122° 3726392R272ZALBO0 = 332 19573 2937260028343320 = 350
18674 250000202000 00028 = T 12139 293433083800 2C34 = 302 18588 S I oa31380028372A = 347
is6862 14372E2CED39FFQQ = Sz2 12138 QRE2B3IR3IT7TISZ0D2A37 = AsEs 18594 QEFFFFZBROOEQR2E = 624
15600 Q000000000321429 = 111 18146 FF39202533001F1F = SO& 19802 372ARA3FRA002628 = 322
18698 S43C33FFFFBS372RA = 851 19154 QR292R2C272R2A38 = 322 19810 S92E3433FF2E8000E = S12
18706 38382E332COQ02EQD = 299 19162: 1ROV3437003E343A = 305 15613 OP26272833203432 = 310
18714: 103A351100372A38 = 297 159170: Q0323A3839FF272R = 557 19626: QOD2C26322AFFFFFF = 930
18722 3R313538002E3300 = 317 19173° O0Z6Q0372RA262100 = 222 19634: FFAC34342900213R = 670
18730 2B6FF29343C333C26 = 585 1186 ZB2533268382E23818B = 3490 1s642 28GQ1B1B1BABFFFF = 708
1873 72909;296382932 = 349 191%4: lBlBlBFFFFARAE3300 = 816 1965 FEFFEFFCSiIC760004 = 1118
18746 2A333900342B0039 = 302 19202: 39202R0V26333938 = 346 19653- SBOQERTE7E2EQ032 = 6723
18754 202R0032283F2A1A = 308 19210 16332R3339003E34 = 342 196668 2140CD2C4D444D0D = =81
18762 FF3C202E28200032 = S41 16212 3RO0232823002834 = 279 18674 CDBDOTTEFETB283C = 999
18770 2R253338003920268 = 327 19228 - 222AFF25283734238 = S6A 1682 FE212306FE242816 = 590
18773 39003E243R0Q2828 = 342 19234 3300392DZA3B2A00 = 298 19560 13E3CRAZ140FEQR2S = 705
18786- 263EFF3234392E34 = 812 19242 2B2ERC3AZTZAS8RF = ASS 19698 E13D3221402A0E40 = S53
18794 33312A3838003C20 = 359 19250 FFFFOO170014003F = B5iS 19706 ZB3S7EFEIB2QES36 = 822
185@2 2E312R02382D2R00 = 281 19288: 343A1R0 B6313C26 = 321 19714 2518FS3ARAZ2140OFEL1E = 745
18819 J2263F2RFF323438 = 608 182685 SEG802 2003820 = 317 18722: 28DE3C3221402RAPE = S25
188138: 2A38OREZE37343A33 = 352 la274 2Re03z22 83839FF = 547 19730: 402B34TEFE2620BR = 795
18826: 29003E343A1BFFFF = 750 13252 Q0CO00C0QR342800 = GS 19738: 3B1C18FS3A214008 = S12
18834 BO20D2AR03CR62E00 = 432 15290: 39202R003828372R = 337 19745 QQ4FCICSTE000S1a = 624
18842 39202E332C380026 = 337 19298 2A33FFAD13881400 = &5& 16754 OOEA7TSTACDBBO24s = 932
13850 372RA003228302A38 = 2331 §: 3C2631313300242B = 347 16762. 4DS11420F7CDE14S = 360
18858 OO39202539FF2632 = S41 4. OO39202APORC2631 = 275 19770 ESCICOCS76000828 = 982
1@366 -8380032343B2A00 = 318 2 312RA372 A38FFO0 = 545 19778 QRERDDZ14S4DCOED = 1278
18874 2B2838332RA3700258 = 329 1% 1CO0140034332R00 = 183 187588 SFRLIQLISIEFSCDOBS = 81s
18882 J90Q2D2EZC2D2RA3T7 = 334 —-42B203 D2RARR1D = 288 l197ca Q23R0Q4QFEFFC4Q0 = 325
18850 FF3S2R32352A3726 = 8592 Z2200EE333938FFOQ = 491 13802 QOCOS22CD20020D = Bla
18888 S8SAS72R381BFFRAB = 721 1B0014002633002R = 178 12810 214940C3R4Q021CAC = 605
18806 SR3735202A3732834 = a14 2C2C1lRA0R3C343738 = 2338 189818 TBO00Q7ZSQOERFEZS = BG4
18914 372A1AR0392A3235 = 325 OR21003S342E33 = 250 19825 Z0OSIEQICIIFLZFE = 680
18522 2R3728393A372R00 = 347 23FFFFES202A00 = 88% 19832. 2EZ0053EQ2C32F42 = 471
18930 372E3S2ACBFF2638 = 604 A323S2A372639 = 394 19842. FE32200S3EQLC33F = 662
189328 QO3E343A37003828 = 323 372ABQ3C2E3131 = 353 18850  42FE3FCZBDA0RFLZ = 1200
18948 34372R0O2EA32837 = 341 72E332A00273E = 300 198S3: 3F423D3D2D76 = 430
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€hallenging,
sophisticated,

(2%
Be the world's greatest sleuth — in the most advanced and challenging adventure game ever.

For the first time ever, here is an adventure game in which you can talk with intelligent characters, ask them questions
and argue with their conclusions — all in everyday English sentences.

Work against time to solve the mystery as you travel about Victorian England. Villains, suspects and witnesses all live
out their lives in a realistic manner, and you can never be sure of who or what you will find anywhere. You must be alert
because nobody is above suspicion.

In ‘Sherlock’, the world of the famous private detective comes vividly to life. Time passes naturally: day turns to night,
racing towards the inescapable deadline. You must ensure Sherlock has sufficient time for sleep, money to travel on
public transport and other necessities. And you can rely on Dr. Watson to help you collate information, or gather clues.

‘Sherlock’ makes the maximum use possible of the 48K Spectrum and is the result of 15 months’ work by a team led by
programmer Philip Mitchell, the author of ‘The Hobbit’. The text and graphics of ‘Sherlock’ makes it the most exciting
and sophisticated adventure game yet devised.

“Never before have | experienced a game so atmospheric and realistic. | was totally captivated and caught up in this
most fascinating adventure. The characters are simply amazing. They do lead their own lives. It's all so
unpredictable.” —G. Dempster, Scotland.

A real adventure!

[C] Please send me your free catalogue. All Melbourne House cassette software is unconditionally
[] Please send me Spectrum 48K Sherlock @ £14.95 guaranteed against malfunction
Orders to:
Melbourne House Publishers,
39 Milton Trading Estate

Abingdon, Oxon 0X14 4TD

Correspondence to:

| enclose my cheque/money order for £ : ;:::rm -
e
Please debit' my Access Card No. Expiry Date B R 8 PN e
. Access orders can be telephoned
Slgnature Total through on our 24-hour ansafane
S g (0235) 83 500!
Address Al prices include VAT where

applicable. Please add 80p for
post and pack

Postcode Trade enguiries welcome
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Bdved!
S OF YOUR ALLTIME
'CINEMA 8 T.V. FAVOURITES

uﬂNm“ ﬂ Danger, Intrigue, Suspense! You'll need all

your wits and skill when you take on the ruth-

‘ = ATARI ess J.R. and face the many hidden enemies
; ‘ ,n\ in the search for oil that is...

9 J ~:lA
the legendary Buce L6 ors. adventure. D2
cret cha :
® Twenty Se ® Choose your level of difficulty.

zling gra
& I;i?lnm at?on- Disk an @ Scores of colourful scenes.

. 3 e 1 =
® Unique mTH ; e Datagoft
playel' OPUO“ 5 Datasoft Software.

K kK ok Kk ok Kk kK ok Kk ok ok ok Kk ok kK

THE ULTIMATE IN AMERICAN H |[_] A S Y 7 \E ] i
SOFTWARE FOR YOU ON U.S. GOLD . P G I ‘ . |
U.S. Gold is stocke:tggl!;ll leading computer 1 u | _' w 48 n ‘l /D J |__'!_' ] n
. St L_ 1 ; ) J - -
¥, 2\ Ol Sl ey, el

T —

DEALERS! For information on how to become a 1.S.
Gold Stockist write to: CentreSoft Ltd., Unit 24,

Tipton Trading Estate, Bloomfield Road, Tipton, i
West Midlands DY4 9AH. Telephone: 021-520 7591. Aynerlcan
Overseas enquiries welcome.




Do you have a problem? Your manual is
incomprehensible or you just cannot get the
hang of that programming trick you tried —
whatever it is, Tim Hartnell will do his best to
answer your queries. Please include only one
qguestion per letter and mark them "‘Response

Frame'’.
STATIC MICRO

M I am 16 years old and have had
many problems with computers.
My first computer was a 16K
Spectrum. This worked well for a
month but developed keyboard
trouble and was returned for a
replacement. The replacement
wouldn’t Save, so was sent back
for a refund. With this money, I
bought a T1 99/4a. This was found
to have faulty colour, so was
replaced. Since then, I have had
four more TI 99s, all of which
have developed various faults, the
most serious of which was a total
loss of function — couldn’t even
get the ““power on’’ light to work.
A friend of my mother’s said he
had heard that some people
cannot use computers because of
bodily static electricity. Is this
possible, or have I just had bad
luck? Incidentally, I have used a
friend’s computer regularly,
without any trouble. I hope you
will answer this, as I am still
interested in computers and hope
to get an Electron if I get a
positive reply.

Andrew McDermort,

Halifax.

SHADES OF The Omen! Your story,
Andrew, about static electricity seems
to me to be as valid as the fear many
parents have that using a computer
connected 1o the TV will somchow
ruin the television, Certainly, some
computer components can be
destroyed by static electricity but this
is the first time I've heard a claim that
evil powers in the operator would
render the computer inoperative.

My experience with T 99/4a’s has
been all positive. They seem 1o work
reliably — albeit excrutiatingly slowly
— and friends of mine who have them
have reported no excessive failure
rate,

The fact that you can use your
friend’s computer without causing it
to self-destruct suggests, to me, that
there may be problems — if such
things are possible — in the wiring of
your house. Unusual electrical surges
could be, at least, blowing fuses —
which sounds like what happened
with your fourth T1. For what it’s
worth, you might like to chat with an
electrician about your house wiring
and enquire at the samec time
regarding the stability of the power
supply in your area. Have you tried
running your friend’s computer at
your home?

SPECTRUM BUG?

B think I have found yet
another bug in the Sinclair
Spectrum ROM. I was writing a
simple program in which the user

enters the three lengths of the
sides of a triangle. The length of
the longest side is entered firse,
followed by the other two. The

then prints a message
fhowi.ng if the triangle is a right-
angled one. When I was testing
the program — which I was sure
was correct — 1 entered the
numbers for the 26, 24, 10 right-
angled triangle. To my surprise,
the computer told me the triangle
I had entered was not a right-
angled one — which it is! Is it me
or my Sinclair computer which is
wrong? Here's the program:
10 INPUT “LONGEST SIDE FIRST";A
20 INPUT “NEXT SIDE";B
30 INPUT “NEXT SIDE",C
40IFC2 + B2 = A2 THEN PRINT
“A RIGHT ANGLED TRIANGLE"™:
PAUSE 1:PAUSE 0:RUN
50 PRINT “NOT A RIGHT ANGLED
TRIANGLE':PAUSE 1:PAUSE 0:
RUN
Darren Parridge,
Tiptree,
Nr Colchester.

CLAIMS LIKE THIS, Darren, are heard

very frequently. The problem lies not |

in your Spectrum, but in the way
which all computers store numbers.
They are never stored exactly. Even

my IBM PC will inform me that |

85/100 cquals 0.849999. Certain
micros available on the UK market
will solemnly inform you that 4/2 does
not equal 2 — because the computer
stores 4/2 as 2.000001.

The way to test what your com-
puter is really doing, in this and any
other program in which you wish to
compare the results of calculations, is
to get the computer to print out its
findings, i.c., tell it to Print C'2, B"2,
A2 and compare the three. Then,
instead of looking for an exact match,
get the computer to look for a mini-
mum difference. In your case, line 40
could read:

40 IF ABS((C2 + B2) ~ A"2)<.0001
THEN PRINT “A RIGHT ANGLED

HOW GOOD IS MSX?

B | have read a lot about MSX
Basic in the past few months. |
understand that it is a new
standard so that you can run soft-
ware written for one MSX com-
puter on another. How well is
MSX going to be accepted in the
UK?

Marnn Barlow,
Albany.

Ir 1 couLp PREDICT the future,
Martin, I would not be writing for
Your Computer. No-one knows
whether or not MSX will ever get off
the ground. Certainly, Microsoft in
America, who invented it, are pushing
for it to become the standard. More

RESPONSE FRAME

than 30 — at last count — Japanese
manufacturers have either embraced
the standard — or said they will in due
course. My guess is that it will gain a
certain acceptance over the next two
years, so that it runs parallel to the de
facto standards we have here such as
Sinclair Basic and BBC Basic. It has, |
believe, little chance of dislodging
Microsoft Basic — as in PC-DOS on
the IBM PC — in the States —
although Microsoft and MSX Basics
arc very, very close; except for the
graphics and sound.

The MSX standard is built around
a Z-80A processor, and specifies such
things as sprite control in the
graphics, single channel sound, a
Centronics printer interface, Atari-
type joystick ports, cassette output —
1200/2400 baud — and three graphics
modes — two text 32 X 24 and 40 x
24 and one “hi-res”, which is 256 X
192.

So long as you stick with one of the
biggies in the UK — such as the
Spectrum or the Beeb — you have
litle chance of buying a machine
whose support dwindles to nothing in
the next 18 months.

CHEAPER BEEB

B At the moment, | am saving
up for an Electron, but I would
have preferred a BBC Model B.
Could you please tell me if the
BBC Model B will be coming

| down in price in the near future?

S G Hornby,
Jarton,
Preston.

ONE NEVER knows what thoughts lurk

in the minds of those at Acorn, but the |

chances of the Beeb coming down in
price seem to me to be very, very slim.

BUSINESS
PROGRAMS

B I have a Vic-20 micro and cas-
sette recorder in good working
order. My problem is that I had a
brain stroke two years ago which
has impaired my memory and
manual dexterity. I find the
manual entry of a program very
difficult and boring. I want a
micro offering software with
simple home and business
accounting programs, nof games.
What do you advise, since I am
prepared to sell my Vic-20?

K F Scarle,

Waiford.

FIRST OF ALL, be prepared for a grave
disappointment if you try to sell your
Vic-20. The money you would get for
it will be very, very little compared to
what you paid for it. You do not
mention how much you wish to spend
on a computer which makes giving
you specific advice fairly difficult. I
imagine that a computer which allows
use of discs, rather than a cassctte
recorder would be casier to use and
therefore suggest you could consider a
BBC Micro with discs. This, how-
ever, is not cheap.

Before you do anything, I would
suggest you look through the advert-
isements in this issue of Your
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Computer and call a Commodore
dealer, describe your software require-
ments, and sce if you can get anything
suitable for your Vic-20.

TAPE TO DISC

B I have recently purchased a
Cumana disc drive for my BBC
Micro, and would like to save
programs on disc trom tape —
Basic and machine code. I have
little knowledge of machine code
and assembler. Could you tell me
how it could be done?

P A Famison,

Virginia Water,

Surrey.

MAaNY PEOPLE, including myself,
would love 1o know how to do this.
However, we dare not risk the wrath
— ard the lawyers — from Acorn.
Or. =vuazine printed a routine for
' .stung the locks on cassette software
from Acornsoft, so it could be trans-
ferred to disc, and got hit with a
£70,000 fine for their trouble.

PRINTER ADVICE

B Can you advise of a printer
with a superior width of presenta-
tion to the ZX printer?

J A Jones,

10 Shalbourne Rise,

Camberley,

Surrey.

THERE ARE a number of interfaces
now available to allow you to hook a
“real” printer to your Spectrum.
However, as far as I know, they do
not offer a “superior width”. How-
ever, I have printed your address in
full so any manufacturer who thinks
he can help can get in touch with you
directly.

In an earlier issue of Your
Computer, | gave a way of
adding a line numbered zero
to a Spectrum program. Mike
O'Donnell of Palacefields,
Runcorn, Cheshire, has sent
me a method of adding line
zero which he says has two
advantages. One, it is easier
than the method | outlined,
and two, it can be removed.
Here's Mike routine:

First enter your line number,
as 1REM . ..

Next POKE 23756,0

Press Enter then List

To remove the line:
POKE 23756,1
Press Enter and List

Thanks for this routine,
Mike, which | note you
acknowledge as having been
shown to you at your local
computer club, | agree that it
is simpler than my method,
but the very fact that it can'
be removed makes its inclu-
sion rather pointless. | was
trying to give a way to put a
copyright notice within a
program which could not be
removed.
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Your First
Commodore 64
Program

R. Zoks £7.95

You can learn to write

simple programs
without any prior
knowledge of mathe-
matics or computers!
Guided by colorful
illustrations and step-
by-step instructions,
you'll'be constructing
rograms within an
our or two.
ISBN: 0-89588-172-1,
7°x11%,182 pp,
illustrated

also avaoilable for
VIC-20, APPLE I,
ATARI, IBM, TI99/4A

ooWER UP’

Your Second
Commodore 64
Program
G. Lippmon

£8.95
The many colorful
illustrations in this
book make it a delight
for children and fun
for adults who are
mastering BASIC
pro-grummlng.

A sequal 1o Your First
Commodore 64
Program, the book
follows the same
thorough, detoiled
opproach and brings
you to the next level
of programming skill.
With these BASIC
longuage techniques,
you'll soon be creating
your own appli-
cations!

ISBN: 0-89588-152-7,
7°x117,240 pp,
illustrated

also available for
APPLE Nl

-

-~

ATARI BASIC

Programs
in Minutes
St.R. Trost

You can use this practi-

£8.95

col set of programs

without any pri

or

knowledge of BASIC!
Application examples

are token from

a wide

variety of fields,
including business,
home management,
and real estate.

Just type them in and
they’re ready to runl

ISBN: 0-89588-143-8,

6°x9°,170 pp,

illustrated

ER UP!

i
Contn W™

Power Up!

Kids’ Guide

to the

Commodore 64

M.Delonghe/C. Earhart
£7.95

Colorful illusirations
and a friendly robot
highlight this guide 1o
the Commodore 64
for kids 8-11.

The hands-on
approach fectures
short, easy lessons,
ond the spirol binding
makes it ideal for use
right of the computer.
The engoging exer-
cises are full of surpri-
ses ond discoveries.
By the end of the book,
kids will be
programming their
own guessing gomes,
“all-purpose” thank-
you notes, multi-
colored pictures, and
simple animation. The
authors are elemen-
tary school teachers
with several yeors of
compuler experience

ISBN: D-89588-188-8,
9°x7°, 192 pp.
illustrated

COMMODORE ™

e

Graphics
Guide to the
Commodore 64
Charles Plott  £9.95

This easy-to-under-
stand book is the first
to answer the need for
a Commodore-speci-
fic graphics guide. [t
will appeal fo anyone
who wants fo master
the Commodore 64's
powerful grophics
features. You'll learn
1o move iImages ocross
the screen, built your
own character sefs,
and creole impressive
headlinesand defoiled
pictures on the screen,
A full coler collection
of screen displays is
included, os well as in-
structions on how to
create your own video
gomes.

ISBN: 0-89588-138-1,
7"x9%,261 pp,
illustrated

SYBEX COMPUTER BOOKS KEEP YOU UP ON HOW
TO GET THE MOST OUT OF YOUR COMPUTER.

SYBEX Computer Books are available through most leading
bookshop and your local computer store. Ask for them! Our
books are also available from COMPUTER BOOKSHOP,
Birmingham, W.H. SMITH, JOHN MENZIES and BOOTS.
In case of difficulty contact us directly, enclosing your check
or money order (include 80p for postage and packing).

Programming
the 6809
Zoks/Lobick £11.95

Get more out of your
6809 microprocessor
— this book is chock
full of programming
tricks to show you
how. Start with the
basics of assembly
language programm-
ing, ond go on to
understond registers
and buses, subrouti-
nes, the 6809 instruc-
fion set, addressing
modes, I/O trechni-
ques and devices,
doto struciures, and
vseful applications.
Give your 6809 pro-
cessor 16-bit perfor-
mance with 8-bit
economy. No prior
r!ogmmmmg know-
edge is required.
ISBN; 0-89588-078-4,
6°x9", 362 pp,
illustrated

The
Commodore 64
VIC-20 BASIC
Handbook

D. Hergert £9.95

In this dictionary-
style handbook, you'll
find clear descriptions
and examples of each
word in the
Commodore 64/
VIC-20 BASIC voca-
bulary

The proper syntox of
every keyword and
function is explained
corefully and
thoroughly in easy-1o-
understand English.
Short example
programs illusirate the
correct use of each
command, and
special notes provide
insight into subtleties
and exira features of
Commodore 64/
VIC-20 BASIC,

ISBN: 0-89588-116-0,
6"x9", 185 pp,
illustrated

SYBEX Ltd.

Unit 4, Bourne Industrial Estate
Crayford, Kent DA1 4BU
Tel: Crayford (0322) 57717




Software File gives you the opportunity to have your programs,
ideas and discoveries published. We will accept contributions for
any home computer provided they are submitted to Your Computer
exclusively. Please double-check your programs and specify the
memory they require before sending them, preferably on cassette.
We pay between £6 and £36 for contributions published.

Karate!

The next scene is where the fighting takes
place. The two men stand on their lines, bow,

SOFTWARE FILE

West and Fire: Blocks oncoming punches and
high kicks.

South-West: Sweeps opponent’s legs away.
South: Ducks. Can also be used to pull
opponent’s legs away.

East: Steps back.

East and Fire: Punches.

Joystick Port two (controls player 1),
North: Jumps and does a high kick.

:{ae;:f ggi%tfs and are then ready to fight. By using the '::;::;::ﬁ: ch?::? Lusy g Kick: towards
Finchley, < combination of joystick movements, shown on East: Moves player 1 forward.

London N12.

KARATE IS A two-player game based on the
Japanese form of martial art, for the Commo-
dore 64.

Using the multicolour sprite facility on the
64, we have created many of the elements of

-

the chart, some complicated and exciting
fights can be achieved.

After a little practice, you will soon master
these techniques and produce some startling
effects.

Finally, the winner will be displayed
showing off his skills by attacking a brick wall.

If you would like a copy of Karate, just send

East and Fire: Blocks oncoming punches and
high kicks.

South-east: Sweeps opponent’s legs away.
South: Ducks. Can also be used to pull
opponent’'s legs away.

West: Steps back.

West and Fire: Punches,

the real thing for example punching, kicking 2 = : Variables.
: : 2 £3.50 including post and packaging to: Karate | ~q. ¢ f ol L RTHth Gt
:;f: .:“?i‘?;; txdpa;?{c{ob[i)tl?rﬁ;lmﬂ need Offer, 7 Torrington Grove, Finchley, London | ¢2- C;g:: :f glg::: ?vr:z’s'; k:r,::, i‘:;it'.
joys 9 : N12 9NA. J1: Peek of joystick port one.

When the program is run you will be
allowed to choose the colour of your Karate
suit. This is done using Fl and F3. To
continue, press F7. You will then be asked
how long the fight will last, and also the
names of the players.

Joystick port one (controls player 2).
North: Jumps in the air and kicks.
North-west: Does a high kick
opponent’s chest.

Waest: Moves player two forward.
Fire: Kicks towards opponent’s stomach.

towards

J23
P1:
P2:

Peek of joystick port two.
Player 1 score.

Player 2 score.

S1: Sprite 1, i.e., 2040.

S2: Sprite 2, i.e., 2041.

T$: Time.
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€13 0UTOMR

20 IFSICOVIPNDS 1O IETHENGOTORR

POMEIDAD. 211 PORE2B4L. 212 {

4

€68 PORTLTOI 302 NEXT
$62 Paepde)

654 TiS=08: LOTOL®

&
14 FORT®) TOD | MEXT (33278
w.:nrm 1 €3 00TO6%0
20 Ji=FTEX(36R1) (36329 TARCIOIPLTRBCIT PR €50 IFPREK (I8 CAPTHENEDS
n ml.ﬂ"-l-”“l“ll.ﬂ'("l L2 R 'l.l'ﬂ T VAR TS QOSUBOSeY 634 POKEIIZ4N , PLEX (33248)~10
I c.’nw €30 Os=T1is
A
24 1F11OTITHDWE
Cand

€88 IFPEEX(SIZIN 2240 THE e 5
€84 POMEITRIOR. PEEX (33270 ) el

o3 Usalis

686 POKEID4D. 212 P\mul 2le

“? FORT=1T01580 NE

€83 Plefle]

458 119=08 00701e

1000 PRINTIT PUKEZLS, 14

22 POKEIDAL . 1919 PRINT W!N'l‘lu!"lf“t' TERAREERIT easssAn
:u w.vzoumcmu 1R VN - .
42 POKEZD4. 157 1822 FRINT G .v

1824 PRINI"D w
1026 PHINI"E W
180w PRINI"E W
183@ PRINT 2 W
lesd QUSUBLSOR

1241 PRINT DSREFIL P IF N 1I000RF L IFRN I IE L ©

1930 1 [9="0000u0" RETUEN

1549 PRINTLOINECE)  PUrESTE o MURESYSYL o

1519 FRINT™

1911 PRINT 2001 WP W& W - W L
it PPINT‘“""'I.’!‘"M“

1312 FRINT 2O
1914 FRINI 20

IS!SWIN"““--IUI’-"

2 152w FRINI® ASE YOUR LOLLUSS
269 1FJ1COTIATHENIDD 1 TNT* MSSOSIRSeRLS [ M) “F1° & ‘F3°*
<82 1, PEEXCS3231)-33 1523 PRINT® “F7° TO STRRT®
T4 POKEZBAL, 201 FORI 1 1020 NEXT POREZWAL. 159 1530 POGEZ040, 132 POKEZS] , 193 PONESIZ76, 3
26 HoRTmRTOAR EXT 133) POKESI271, 3 POKESIZ77, 3
207 PORESTIeD. PR (3324923 135 e e o rox
20940 . 1 3273, 200 110
303 POCETOAD, 200" FURT=11020 NEXT FOVELN40. 199 579 POKETIZE7.C1 POKESIZ0N, C2 ERESREE Y R

I‘ OETAS : IFA="*THEN] 600

1603 1FRS= 0 THEMC |=Cl+] ©
THEMCZ=(241

I24 POKETDAL 1610 IFRS=u"
34. IPJK}I@TW 1613 IFCIDISTHENCT =0
2 FOEZRAR. 16w

1622 SAOR cu LR THENLZoCTe )
m IF"E!K(WDRISTM 1623 POKESIZHT.C] - PORESI2SS, C2
rwus:m-w: 1630 [FAS=" I THENGDDO

1633 00TOl.

600
2000 PRINT™ PUKESIZAE, 112 PORESIZ4Y, 1809 PUKLSXZS0, 214 POKESIZD) . 169
POKESI27E. 19 PORESE277, 3

IFC2OISTHENCZ =R
1621 :FCnMI-ﬂcl“!ml.l."lWlﬂ'lﬂl
FCIeTORCI=RORL LG

-

b
- .
# -
-_

MR LN

04 IFPREXCIIZTEICOLISTHENPIMADIZN  PLEK (D25 1 =3 PONESIRGT, 235 PONEIIZTE . 233 | POKESIZED, 6 PINESIZ06, 10
09 FOKEIVA0. 192 2004 FOKEZRAZ, 194 POKEZDAD, 199

400 IPPEEXCSIZ7E) =] 1 3THENSR T006 FOKESTZRY. | POKESIZI. |

b1 9. 109 1.109 2007 POKESIZ64. 8

P L1921 000 PONESIZOZ, 39 POKESIZIT. 140 POKETIZS4, 48 PIKESIZSS, 140
@4 mmranaw;owmtnmau

e X

K Imtﬂluﬂlld;in-ml COPITHENPORESIDEY. 8 GOTOe0w
MW1e IFVALCNIDICTIS. 3, 2) )=>STHENPOXESA269, 8- GOTOSEDD
W20 RETURN

000 POXE214, 10 PRINT PRINTTRECI0)00PS! THE TIFE 1§ UP.*
003 PRINT“IE" POKEZ14, 8 PRINT PRINTTAR(ZT) * f“
SOLD PRINT" DEOUONDRORET THRC4) " THE NINNER WAS

SRID PRINT= M TADE),

183
309 §)=FEEXC M) mtiﬂl) O=PEEX (33279
S10 1FS1=1929MD32= | SITHEMNDD

911 1FC m:-mmmmnm
g:! [F (3121 ITANDEI=OT XOM (ST | PIDT 1 0206 ) THENDO

FORY =1 T01 500 HEXT
- w

3 I'GMIUIQ)G{Q‘IWIWDW NI IFPIOFITHENPRINTMAS (L)
314 SI+32-1 IFE1=5ITHENDO 3848 1FPIOF I THENPRINTNRE(2)
318 IFS1e20MMDS 26201 THENE SN QOIUNLI0T | POKESIZAE, 192 FONESIZ4Y. 120! PORESIZEY. | POREZDAD. 192

SUIT FOR[=DTO400  NEXT
b 192 PRINT SCCTOMKOOINTOTErTTTNT PRESS SPWCE Al 10 RESTANT, -

S17 IFSis] S9RNDIS 2283 TrENESO POMEZR4R.
070 Rg=©c: C!TM IFH()' ~THENSRR

e 1FE FITHENGOD
320 IFS1O1IANDS2O 1 I7THENSZE J0S PIMEIILE69. 0
323 00TOESe 3258 FORI=3T0490' DEXT PRINT*D)

326 1FS1O1ITNDE2C) 1 FFTHENTID S0FY PIMEZDNN, 202 DUTUSEDS
327 GOTOESe G009 POXEIT2E9. 8 FRINT “ 3008 ENTER FIOMTING TIME LIMETE
339 1FS1 O 19O I0ITHENDSS G001 PRINTTABCE) “USING NMPERE

6003 PRINTTRBCIZ) " EPRX. 5 NINJTESOOUSRERSNEr

€010 AE="" QLIRS [FASe" ~THENEDLD

040 AeRCIRS )

CER IFHI=ASRNDRC oS ITHENR/ML (AT ) DUTOS 10

o840 OUI0ERLE

€108 PRINTA OPENL. @ PRINT EENTER YOUR NARE PLAVEM ONE ©°
63118 INPUTRI, NASCL)

128 PRINT PRINTVXRHTER VOUR MR PLAVER TWo *

S48 1FS1O19TNDIZ OV TRENDD

D43 WOTOESE

930 IFS2OIFINDEL O 2 TSR

333 COTOSee

360 IFS2OIYNWNDSICO19ETHENI TR
0106

6%
70 IFS2OLIINDS ] OL0I THENISS
573 0OTOERe®

(continued on next page)
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— SOFTWARE FILE

(continued from previous page)
6138 [NPUTEL. HRSC2)
140 CLUSE]D BETURN
T 8 2o FURISUTULS FORIa0TURD FEMDN R EDe L M MECT | Dalesd st )
10919 #E U
FLOIWY DATAD, 940 0. 104, 0.0 1120 W 100 0 by .0 1000 W 170 0 1L
BIONS DRTSIFZ Q0N 570 B9 0 JE%. 10 W ¥S 00 16w 008 Lok o v, log. 0.0, Jes. 0.0
TI014 InTRIAR, 0.0 1% &.0.1/2.9.0 160.0.8 (52,0
119 w21 It-u 00 IV.0.0.61.0.0. 12 0.0 10 ¥ . S 0.0 46 .. v Yo 0. 7
11000 DATAZIY. € 0.4 0.0 55 0.4, 42 ¢ € 42 V.0 42,0 V. 4250 6. 42.0,0,42.9.¥
nwznﬂuuvvl 000 "
11927 DATRICH 8. 0.47. 252 8, 44. 12,0 47 AM.8.47.50.8.49 44,0 7. 52.& . 2.0,
T10ZF Do) Fokd, 204, 8. 44 204, 0. 4/, 60,8, 47 . 204. 0 4/ 257 ) 51,08,
IT0FY MeTa. 22.9.0. 2. 0.9, Q. 8.0. 34,00 22 0.0 I 00, 2008 52 0 0. £, 0.0 . e, 42.9,
11604 DRTAD. B, 1@ 8. 65,2430, 45,56, 0,60, 248 0,51 .56.0,51 . 3.0, 65, 249. 9,91 , 292 , . 12,9,
TIE0E DATAE. 45 56 9,591,594, 98,91 .96 €. €7 2400, 8.9 9.¢.0.5,0,.0 9.0.0.58.0.0. & . e, 0. 124.9.9,
11e3y DHIRE. ¢.0.¢.0.7.9.0.2.0.0, ¢ R 16w 194 103, 340.90,
11041 DATA 0,21 . @.0.61. 0.0, 000 @. v 61 0.0 12 0 ¥, 18.9. 295, 179. 0. 48, 44 .. 9 | 10,99, V0,498,135,
11042 DATA 0.0.46.0.3.770.0 0. 42.0.0. 95 0.0 . 42 0 0.42.0.0.42, 8. 0.42 0.0 . . o LA N N AN
JIOMY DATA 42.0,0.42.9. 8.2% 0.9 10 ¢ 0.5 0 0. e 0.0.0.0.0.0.
TI043 INTR 0. 24 0,0 124,08, 119 €. 9. 124, 0.0 470 0. 168, 9,017, 233.0 11109 IMTR 40, 42, 169, 260, 1%, 170
TIDSE DAIA 194, 120 194, 0 @ 170 192 0, 16 0.0 9% 0.0 Jok 0.0, 1ox. 0.6 1as.v. ¢ 11112 DATA 9.9.9.0.9 e.08.0.%.0.2.0.0.9
o.0.4 1 LEY, 0,0 173, 0 ¥, 168 w. W, it tI1F DATA 0.6.0.0,9.8.9.€,0.0.9.6.9.9.0.0,0.
0.0,9.9 0.0.0.0.0 0.0.0.0.9.90.0.0.0.0.0,0,0,W 4.9 11114 DATR 169, 40170, 248, 1%
196, 176.90 64,0, 170, 194,171, 42 ',f 17001162490 188, 9,9 LILEH DRTA @08, 15284, 12, 192, 116,12, 120204,
11051 DATA 160.0.9,160,0.2. 168,20, 160, 9. 240, 11113 DATH 2.170.8.9.168.0,0. 168,0.8, 168.0.0.
11654 DATA 8.8.0,0.0.0.0.0.0.0.2.0.0.9.0.0.0.0.0,0.0.0.9.0.9.2.0.9. 15,163 ILIZ0 IRIM 136.2.2.126,0,0,136,0.0.176,0.0.1
11973 DATA ©,27. 169,90, 78, 169. 194, 169, 179, 234, 170, 1948 1 :29 0.2.12¢ 11124 MATR 0.0.9.0.0 0,0,21.0.¥, 299,00,
yR1268.0,2,129.0,2,129.9. £, 129, 0,9.192 11129 DATA ©.0.196,0.0,44, 129,0,21.54.9, 10. 1
e.e. R.0.0.0.0.0.0.0.0.0 ¢.0.0 00.00.0.0.90.0.0.9 11126 DATA 129.9, 19, 129,964, 139.0. 2. 129, 0.
9.0,0.9 40,2 192.0. 40,090,171, 0.0.84, 192,08, 168.9.@ 1114% DNTH 0.9, 0, o L) 0000115,
11000 DATH 40.0,0, 168,90, 0,252, ¢ 11120 DHTA 47, 1%2.0 :)¢.0.¢.|U4,v»|,vo-|.a.1
11067 DATA ¥.0.0,0.0.0.0.¢.0,.0.0.0.0.0.0.0.0.9.9.9.0.0.0. 0, 8,0, 0. 0.0, ¢ 11131 DWTH B2, 160, 8 68.9.2,1M.0.2.129.0
11064 SATH 0,0.0.0.0,9,1.64.0. 3.9, 0,0.40,0 0,224 ¢.3.31,0.0.42.0 11132 DATAS, ¥9,44,9, 4.7
11063 DATA 40.9.9.10,0.9.43.0 13137 DATRISS 647,52 (295
J10A7 DATR 0.0, 0.0,0.0.0.0 €.0.9.0.0.0,0, 0. 0.9.0.0. 3,w.0 11.0.6 45 v 11138 DNINES. 7. % 64, =8
11048 DATA 248, 169, 106, 179, 100, 106, 166 179,170, 134, 2. 42, 184, 10, 1 . 160. 8.9 1117 DMl 292 0.2 818
1184y DATA 160.9.9. 162 £0.0.0.160,0.0.160.0.9. 240, 1115 DRTAL/D, L2W, 42, 13%, 168, 42. 179
11872 TN 9.0.8.9.9.9 /0.0.0.0,0,0.0 2.0.1%.9.8.224.0. 9, 2320, @ 11537 DRTALES, 42,179, 160,42, 1780, 140
11977 DATA 42,15, 16% 169, 2. 1%4. 1699, 166 170,841, 165.0, 19,64 $110% W LY. 202,254, 170,52. @
11874 DHIA ©.12.9.2. 10,9, 0.0.10.6.0.10.2.9.15.0 LI0se DHTHE 8.0.2 v, 0. ¢
11677 DATH 9,0.0.0.0.0.0.0.¢.9.0.0.¢.2.0.8,0.0.0.0.0.2.0.0. 12, 1.50.0. 4/, 1e8 1114w DRTAE. 2 00 0
- - - - . ———
. . : BONUS STRAGE' =B @
Pa|nter describe the feeling. You are situated on the | |T573 22107 2= = 12 INK & Lo 12
» - - e -~ — 1“ia a2 =¥ =]
Barry O'Reill wall of a house and may move anywhere you | |n* <. = = B A e
v R . IN = LASH 1 RESS BANY KEY
Ke!g s wish, painting as you go. Inevitably there are | |ioz0" Fauss 200 B0R0EE 2 PRPEFR
4 a collection of hazards to be avoided and, | {2 .CL3__ e
County Meath ¢ I 4030 FOR n=28 TO 228 STEP 49: PL
’ equally inevitably, boruses to be collected. OT n,16. DRAW ©,143: NEXT n
Ireland. 404@ FOR n=28 TO 140 STEP 16

HAVING JUST GRADUATED from college with
an arts degree you find the permissive world
totally engrossed in watching junior blasting
the bug-eyed-bouncers before they eat his cat
and kill his grandmother, or vice versa. There
seems no place for conscientious objectors like
you, so despondently you don the disguise of
an inconspicuous paint-brush and venture out
to make your fortune in the menial post of
exterior decorator.

For those of you who have never had the
experience of being a paint-brush I shall try to

Death can also be found in the form of a dry
paint brush. To avoid this, paint-pots are
placed about the wall, running over these will
replenish the linear scale at the bottom of the
screen. About one minute of diligent swishing
is enough to complete a wall and then be
prepared for ... Oh it’s all in the program
anyhow.

Key in the program as listed even though
the numbering appears unbearably erratic.
Then save it under your favourite file name
using the suffix Line 8000 so as to display the
instructions on loading.

1

10 DEF FN r (r) =INT (RND#r)+1

20 LET h=500

90 G0 TD 1e3

LET s=s+1: PRINT AT 0,9; PR

PEP 1; INK &, “URGES £",8: LET p=
p+l: LET paint=paint-paintxip:=u
). RETURN

RETURN
Q. PRINT PAFER

. RETURN
S00 GO TO 600
1980 LET d=0: LET &=d: LET L=3
1100 LET p=0
1200 BRIGHT p: OUVER p: INVERSE p
FLASH p BORDER 2. PRPER p IN
. CLS LET i=d'1

1210 FOR W-EJ TO 1 STEP =-1: PRIN

T AT n,1;"EEEEEEEEEFEFEEEEEEEEEE
EEEEEEEE ;AT n.P INK 6; PARPER 1
e e = AL o T NEXT n

1230 FOR n=1 TO d#3+45: PRINT INK
8;AT FN r (19} F‘H FfiR9) ;“F"; "INK
S;AT FN r (19)+FN £ (29) ;“G": BEE

P .205,d+12 HEA' n

1235 LET w=d400-102d

i24Q@ FOR n=0 f; 18: PRINT AT FN
(18! ,FN r (29) INK 7;"L"; BRIGH
T 1, INK 7 AT EN r £19) ,FN r (2
“MY AND n\ie BEEP .R3,-=12: NEXT

n
1250 LET wx=FN r(S)+3: FOR Nn=1 7
0 d4: LET wy=FN r(28) PRINT INX
6; PREER QAT wx,wy,"HI", AT wXx+1
MY TIKY: BEEP ,1,7: NEXT n

2SS PRPER 1: INK 6: FOR n=@ TO

31: PRINT AT Q;nr;" ° NEXT n. PR
INT AT ©,0; "WAGES £":s5;TAB 12:"E
B( TO L=1),"BEST PAY £";h: PRPE
R @: GO._SUB 7eo

1288 PRINT PRPER 1 INK 6;,AT 10
13; "READY 1" INK 4. PRINT “&
1270 RESTORE FOR n=@ TO 7. REA
DB EERP .2,b: NEXT n

1280 DATAR @,4,7,12,9,11,9.,4

1299 PFOR n=18 TO 13 STEP =1: PRI
NT . RT 1 n; "\ INK 1; BRIGHT 1
N B BEEFP ,01.&2: NEXT n

1300 LET dx=9@: LET dy=-1: LET =

44 LET u=l13: GO TO 2¢3
1400 LET xXe=x~-& LET y=y=-di i
TO 300
20900 LET dil=d LET diiady: LET
dx = {INKEYS="U - [ INKEYS$="8" =
ET dy={INKEYS$=2"4 = ({INKEY$="3
HND NOT d¥x IF NOT d%x ANC NOT du
THEN LET 2xX=d%i: LET dy=dyl
20310 LET bmildfidy GND 4 +(1a5+
dy AND =\
2020 . PRINT AT ‘" T
1 ' ET x =id
1 LE ¢ Zgasy
=028 LET pain FRINT =
T 21,paint It
2030 G0 SUB RTTE J4) =100
204Q FRINT AT y; CHRSE b
2050 GO 7O 2e2+700# paint (.5
2700 IF pi=lf THEN PRINT SRIGHT 1
FLASH 1; PAFER &; INK 1,RT 1¢
£, WALL #' .4, COMPLETED FOR
n=1"T0 40: FOR f=1 TO 8: BEEP: .,
RI.NEf: NEXT f: NEXT n: PAUSE 40
Q. GO TD 4dgs
2892 LET i=1 INK §5: FOR N=0 T
0" 3. PRI = J,CHRES (1444+n
BEER .3 & " n EUR nh= To
21:. PRI 'CU,AT n=1.%
INK 1; B BEEP .05,=20
-N&#x2 NE T AT Bi,y; F&F
ER 1 X 20~
2800 IF SUB 70@: FOR n
=0 TO 200 1258
3000 SEST FOR n=Q TO 14
READ /8,9 : MNEXT n
s0id IF E7T h=5. PRINT
1 -
AT 9,28 FLASH 2.h
1G'= =T
- - -
il =L i3 - B
020 FOR 8 7 8ND 3 &TE
P £-NOT T 10,5, INK n
"EREZS R GRIN AT 23,3
sl - s
1;:78 C
030 IF HEN CLERR
ETOP
3040Q IF INKE ="r HEN GO ) 1e
3
Je50 FRUSE 3 EXT N: PRUSE S0
LET saNOT s Gl TO 320
350e DATH 2,0,%.4,8,7.,82,0,.1,4,8
- - - . 0 - - - - * -
T PATE YR R E - - v -
4,8,=-28
4000 BORADER L1 INK 1: FPAPER 3 =
LS PRINT INVERSE 1,7TRB 1@:"

4950 GO TO
4Q6@ PLOT 2

4QED+10+ (RND ¢, 5)
S,n: DRAW 49.,8: PLOT

108,n: DRAU 49,0: PLOT 1i388.,n DR

AL 42,9: GO
407@ PLOT 8
148,n: DRAW
40808 NEXT n
4098 PRINT
: IHr B

LET du=-1
4180 IF r6
LET cs="

4170 IF ré6
THEN LET x

&,n: DRAV 40,0: PLOT

AT E0,INT (RND+5) #5+3

QINT (9$8=8, (2
POINT iy#8+8, (21~
=POINT (Y#5+4, (21—

8BS, x+9: PRINT AT X.4

IF rS AND r6 THEN
LET cs="A"
AND 8 THEN LET dy=i

AND NOT ¢S AND NOT r8
=x+1: LET dy=0: LET ¢

SR
4180 LET g=yu+dy: PRINT AT X ,y;cs

IF x<>19 THEN GO TO 2140

4200 PRINT
4210 IF ATT

ar x .y’
R (2@,4) ¢»6 THEN GO T

AT 1S.4, PAPER 1;"

FLASH 1. R8T 20.,4; INK '6;"D";AT 1
1,14; INK 4;"£50 LET £=3+59: F
OR n=10 TO S@: BEEP .005.n: NEXT

n: FOR n=23@ TO 0 ST -1: BEEP
L.O1,n: NEXT n
4230 FLRSH ©: FCOR n=0 TO 8: FOR
w=144 TO 147: PRINT AT 20,Y, INK

6;CHRS w: BEEF ,01,n3(w-144) N
EXT w NEXT n
4240 PRUSE ©: &0 TO 1100
4258 PRINT RT 29.,y;"D": BEEP .1,
3: BEEP ,2,0: BEEP .3,=4: BEEP
4,-9: BEEP .5,-12: GO TO 1100
5500 RETURN
TO00@ GO TO &@0

7100 LET s5=5+4: GO TO zZ00

3200 PARPER

@: INK @: BORDER 2: C

INK 2;AT 1,11. FLASH
RT 2,11;"k"; FLASH
FLASH 1 "K' :RAT 3,1

4; INK 1;"® 188¢&
eilly”
@ TO 31: PRINT INK &;
y AN uUnemployed Leo
onily hopPe OF work
Pritchetvwood’'s red
WhiCh she hag deci
With a sprightiy b
®sn &asy Job for o
calibreé one would
it‘s not qu:ite SO

You RUST avoad &\

(continued on page 181)
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FORGET SOFTWARE

THINK TOUCHWARE

| \ Strategic Command

P

Graphics Editor

LS
An expanding range of totally new

( &%)
LTy T
Frinlia e sgatere

nt

Touchware is now available for Touchmaster
(software houses thoughout the UK and
Europe are continuously adding to it). Due to
the enhanced concept behind both
Touchmaster and its Touchware, they com-
bine to expand your use of the computer
- dramatically and easily.

Experience the expanding
range of Touchware - Arcade Games,
Graphics packages, early education programs,
Synthesiser, Board Games.

They all take on a new dimension with
Touchmaster - some examples are shown
gbove.

But they only hint at what you
can do when you come to write your own
programs with Touchmaster.

Simply Simon

Complete and post the coupon for more
details. Or telephone Teledata on 01-200 0200.

Now anyone can master the home compute

TOUCHI'I’IHS'I‘EII

Touchmaster Limited, PO Box 3,
Port Talbot, West Glamorgan SA1 3 1TWH.

More details on Touchmaster and Touchware ple:;se

I Address

e PostCode I
I YC11 I
— . — — S— S — — — — —
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The Walled City ¢ for
a thousand, thousand years'iif the midst of the
Great Desert inhabited by or the deadly Ants
who have made it their home.

Then one day He and She arrive to play theig:
games through the wind-swept streets, ousting” \ s ‘i
the Ants from their exclusive occupation. A \\“ T80 l

But the City seems to have a presence, a huge ‘
brooding entity which hangs over the buildings
and in some mysterious way controls the destiny
of those below ...

»

AR ;R‘

':‘.-'J'.’:.‘::;if.'___ Vi Ry
mm load Commodore 64% i)
available from =~ . AT ‘ '!
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¢ COMMODORE &
| Turbo load

AGAME O
YOUR MIND TO THE LIMIT!

The Evil Castle Lord has
trax%ged the members of the
brotherhood in his castle.
Only you, the Grand Master,
can rescue them,but todo
G G . Y| thisyoumustvaultthe
Torbo load£7-95ea e R 15 ggﬁglf-walls and unlocktheir

TN M L e

QUUIIC, YN

All titles available from Quicksilva Mail Order, PO Box 6, Wimborne Dorset BA217PY.Tel (0202) 891744.




e s ————]

For The First Time Ever

In England

PINGO JANGLER

Battle in the ice maze with ~__A-garmie for only the most skilful
Pingo to destroy the She-tEes. joystick adepts. Has to be * fully editable e

If you're-fastenough you may experienced to be believed. * synthesizer coming Shortly ’
_—survive! =

ZX Spectrum 48k 5.95 St >ect :
ZX Spectrum 48k 5.95 i S ST SET L G99

MUSIC COMPOSER
— % 3 channel composer 7_
SPACE_ M’SS{L’E COMMAND * professional musical notation ;
____Ineorming waves of missiles * correct phrasing Jp A
and only you berween the earth * 5000 notes ) =
and destruction. * music.sheetscrolled across ~ Dealer enquiries contact telex __—

ZX Spectrum 48k 5.95 —screen or printer Germany 94966 profisd.
PROFISOFF GMBH, SUTTHAUSER STRAITE 50/52, 4500 OSNABRUECK, WEST GERMANY

Available from your software dealer

i



Eots W replenish 4our br 9120 DATHR 134 .,:& .5 ,5,5,5,-2,-1
r eff &h during thé 9ame, but be 9110 DATA 59,65, 126,7@,90,70,9<
£, th hrifly the supply is Llimi i28
and o0 ted.’ 9120 DATA 96,80,168,36,82,136,14
dea 8130 PRINT ° Fingers ready 3= 8,38,8
s win LEFT 3-RIGHT"'TAB 17;"8-uF J-D. 914Q DATA 6,13,14,-3,-2,13,14,5
QUN™ SS0@ FLASH 1: INK 7: PRINT AT ©
SUB 9S0@ 8140 GO SUB =300 2"
INKEYS THEN GO TO 30 8500 RESTORE Se3: FOR n=U3f "z L -
Press any key. TO USR "n'
TO 3082 8510 READ s. POKE n,s: NEXT r -lI FOR n=1 TO 21: PRINT AT n,o
_ R ® INK ©: FOR n=6 TO 8520 PRAUSE @: RUN ;"B AT n,31; 1" NEXT n: FLASH
BBY: PRINT AT n.,1, PRPER © 9009 DATA 96,176,112,191,127,178 ©
NEXT 112,160 89510 IF INKEYS THEN GO TO 25
9210 DATA 170,85,-1,126,24,5,5,5 10
PRINT AT 8,1;" The kind d 9020 DATA S,14,13,-2,-3,14,13,8 $520 FOR n=22721 TO 23231: IF r
y offers £1 for each squa 9032 DATA 24,5.,5,5,126,-1,170,85 32¢>INT (ns32) RAND (n+1) /32¢;INT
and £5 if 9o manage to cov 9040 DRATA 127,5,5,0,-9,5,5,0 (n+l) /22) THEN POKE n,13S. BEE
crack. A 90S@ DATA 36,24,219,-1,198,126,6 F_,.0901,39: POKE n,8
PRINT Exlra cash can be 6,189 953@ IF INKEY$:>"" THEN RETURN
ned at the bonus stage by 9060 DATA 32,32,37,2,32,82,37,2 REM Dismi55 iNsSilructions by
Ching the 90Lld paint pot 9070 DATR -1,187,97,8,8,127,8,97 eressing any key 3
9080 DRTA -1,-2,134,5,5,-2,£,132 9540 NEXT n
FRINT Collecting paint 9080 DATA 97,5 ,8 ,£.5,8,127,-1 SS5@ RETURN I
- ~
; thkS CHICKS IS FOR a model B BBC computer and | away from the man but the man has moves at
_ involves directing a man about the screen by | three times their speed.
Stuart Smalley, the use of the Z, X — left, right — and, : ; / for The game can be speeded up by changing

Selby,
North Yorkshire.

up, down. The idea is to herd a flock of chicks
into a chicken coop. The chicks always move

the multipland on line 140 or even by deleting
the whole line.

1OREM (C) STUART SMALLEY.1984 S0BOENDPROC I
205%=0 SO00DEFPROCasuccess

30DIM chicksx¥%(B) .chicksy%(8) S010timeX=TIME DIV 100 |
40MODE 7 S020ncorak=25edifficul tyi-timelL !
SOPROCHi fficulty S030difficul tykedifficul tyX+l i
&HOMODE 1 SO40IF difficultyi>7 THEN difficultyi=7 |
JOPROCinitialise S0S0CLS ;
BOREPEAT SO&4OPRINTTAB (S5,8) "CONGRATULATIONS ! ' |
FOPROCmove man SO70PRINTTAB(0,12) “You captured all the chicks"
100COLOUR] SOBOIF scoreX>0 THEN PRINT"in “ijtime¥X:" seconds" ELSE

PRINT ""But took too long!'"

SOFOPRINT " ' ""You scored “"iscoreX
5100flocki=difficul tyi

S5110IF scoreXZ>8SZL THEN Si=acoreZiPRINT’
highest score'"

LIOPRINTTAB (coopx%~1 ,coopy%Z~1) CHR$130+CHR$131+CHR$13

120COLOURS
130PRINTTAB (coopx%—1 ,coopy%) CHR$ 1 33+CHR$ 134 +CHR$ 135
140FORdel ay%=1 TO (7-flock%)#301NEXT

‘“You have the

150PROCmove man S120PROCfanfare
160PROCchicks S130PROCinitialise
170PROCmove man S5140PRINT " ' " ""PRESS <space> CONTINUE"

180UNTIL FALSE S1SOREPEAT UNTIL INKEY (-99)

1000DEFPROCmove man S160CLS
1010XZ=X%+ (INKEY (~98) AND X%>0)-~(INKEY (-&67) AND X%Z<{39 51 70ENDPROC
) &000DEFPROCdi fficulty
1020Y%Z=YZ+ (INKEY (-73) AND YZ>0)-(INKEY(-105) AND Y%<2 &010FORI%Z=0 TO 9
) 6020FORJ%Z=0 TO 39 STEP 2
1030COLOUR1 GOSOPRINTTAB(J%, IZ)CHRS (1284+RND (7) ) +CHR$157
1040PRINTTAB (X%, Y%Z)CHR$128 SH040NEXT
LOSOIF oldx%<>X% OR oldy%Z<>YZ THEN PRINTTAB(oldx%,old &0SOS0OUNDL ,~15,1%#10,1
yLr" SOL0ONEXT
ey 10600ldx%4=X%: 0ldy¥=Y% G070PRINTTAB(13,2)CHR$132+CHR$ 157+CHR$141+CHR$135+"CH
ahi 1070ENDPROC ICKS"
‘ﬁ 2000DEFPROCchicks S0BOPRINTTAB(13,3) CHR$132+CHR$157+CHR$141+CHR$135+"CH
S 2010S0UND1 ,1,200,1 ICKS*"
- - : 2020FORI%=1 TO flock%Z SH0F0PRINTTAB (5,46) CHR$134+CHR$157+CHR$132+" (C) STUART
v A 2030A%=chicksxZ (I%) : Bl=chicksy% (1%) SMALLEY, 1984"

6100PRINTTAB(O,11)"All the baby chicks have escaped a
nd your job is to return them to the coop."
&6110PRINT ""To do this you control a man who moves by
pressing:-"

G1Z20PRINT " "2 '=UP "/ '=DOWN "Z '=LEFT "X '=RIGHT"
&6130PRINT "“The chicks always move away from you."

2040PROCmove chicks

20S50PRINTTAB (AL .BXL) " *

2060COLOURZ

2070PRINTTAB(chicksxZ(I%) ,chickayZ(1%) ))chick#
2080IFchicksxZ(1%)=coopx’ AND chicksyi(l%Z)=coopy’Z THE
N PROCcooped

2090NEXT &H140PRINT " "PRESS KEYS 1-5 FOR LEVEL OF DIFFICULTY"
2100ENDPROC S1SOREPEAT A$=BET$:UNTILINSTR("12345" ,A%)
S000DEFPROCmove chicks 6160difficul tyl=VAL (AS$) +2

30101IF X% >chicksx%Z(1%) THEN chicksx%Z(I%)=chicksxZ(I%) &6170ENDPROC

~l:chick$=CHR$129 ELSE IF X%Z<chicksx%Z(I%Z) THEN chicksx 7000DEFPROCfanfare

7010FOR 1%=1 TO 3

7020FOR soundZ%Z=10 TO 150 STEP 15
703J0SOUND £&201,-15,.sound%,1
7040S0UND &202,.-1S5,sound’,1
70S0S0UND &203,-15,sound%, 1
JOL0NEXT

ZO7ONEXT

7080F0OR soundZ=150 TO 10 STEP -15

Z(lL)=chicksxZ(I%)+1l:chick$=CHR$13&

J0201IF YZ>chicksy%Z(I%) THEN chicksyZ(I1%X)=chicksyX(I%)
=1 ELSE IF YZ<{chicksyZ(I%) THEN chicksyXZ(IX)=chicksy¥X(
IX)+1

JO030IF chicksxZ(I%X)<1
F chicksx%Z(I%Z)>37 THEN
J0401IF chicksyZ(IZ)<1
F chicksyXZ(1%) >28 THEN

THEN chicksx%Z(I%Z)=RND(4) ELSE 1
chicksxZ(I%)=33+RND(4)
THEN chicksyZ(I%Z)=RND(4) ELSE I
chickayZ(1%)=24+RND (4)

JOSOENDPROC 7090S0UND %201 ,~15,sound%,1
4000DEFPROCcooped 7100S0UND &202,-15,soundX,1
4010flock¥=flock%—1 --0OS0UND &203,~15,sound%,!
40201IF flock%=0 THEN PROCsuccess:ENDPROC ELSE FOR sou 7120NEXT

nd%=S0 TO 150 STEP 20:SOUND 1,-15,sound%,13:SOUND 2,-15  7130ENDPROC

BOOODEFPROCinitialise
B010FORI%Z=1 TO B
BO20chicksx % (1%4) =RND (30)
B030chicksy% (I%4)=RND (30)
BO40ONEXT

«SoundZ.1:SOUND 3.-15,.sound%, 1:NEXT
4030FOR J%=1% TO flock%
4040chicksx X (JL) =chicksx% (J%+1)
4050chicksyZ (J4)=chicksyXZ (J%+1)
A4060NEXT
-1
L___M‘.WOIZ J%

{continued on page 183)
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We‘re as enthusiostic
ahout computers as Yyou are.

It you use computers at work or at home, Practical Computing magazine is
essential reading. Every month it takes a long hard look at the most important issues
in computing. It's informative, very useful and immensely readable.
[t reviews both hardware and software, discusses the latest
innovations and helps you get the most out of all the popular computers. '
[t's always entertaining, never dull. And it's at your newsagent now. Rt work.Rt home
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_ SOFTWARE FilLE

(continued from page 181)
BOSOVDU23, 128,24,60,24,60,126,219,24,54 B8140VDU23; 8202: 030303
BO&LOVDUZS, 129,56,120,24,14,31,31,14,17 B1SOENVELOPE 1,1,5,5,-10,30,30,30,50,0,0,1,100,100
8070VDU23,130,0,0,0,0,1,3,7,15 B160F1ocki=di fficul ty%
B8080OVDUZ3, 131,146,556, 124,254 , 255, 255,255, 255 8170chi ck$=CHR$129
8090VDU23, 132,0,0,0,0,0,128,192,224 81800l dx%=10: 0l dy%=10
B1OOVDUZI 133,77 ,7,7,7,7.7,7,7 B190X%=101 Y%=10
8110VDU23, 134 ,255,255,199,131, 131,131,131 ,131 B200c00px %=RND {20) +10: coopy%=RND (15) +10
8120VDU23,135,192,192,192,192,192,192,192,192 8210TIME=0
8130VDU23,136,28,30,24,112,248,248,112,144 B8220ENDPROC
1 LET HI=2 C tl f C i
2 LET LE=10 asties O armain
s ;g: ;zéns 0
4 L c =
S LET BALL3=7 134 pg John Wood,
7 GOSUE =000 A 135 NEXT F
& G0TO 1000 VOISR LET US| s Wednesbury,
10 FAST 137 LET Z=INT (RND25)+20 West Midlands.
i1 LET A=7 138 SLOW
12 FOR N=9 TO 42 e 138 BETUR
151‘-* FOR F=0 TO (20230R (N/18)) - 1555 éo:"ﬁns & THIS 1S A PROGRAM for the 16K ZX-81 called
14 1@, F 1010 PRINT ,L—;.= @.0; "SCORE 0002 CA |lh¢CastlcsnfCarmam All the castles must be
15 - STLE BGLLM' AT ©,10-LEN
18 N 3 AL (STRS SCORE)  RRORE. Ar oo3a0-LEN | destroyed by typing ll.l the angle of elevation,
17 =0 TO 17 R — - - - - e . followed by the velocity of the cannon ball.
18 N=S3 TO 63 AND BALLS<:>7) The castles domly on each
16 N,F 1011 PRINT AT U,Z;" " AT U+l SPPPAE IANGOILY. OIL.CACH BAe
= N Z+1; ;%ﬁ* j+2 .:%'.RT 5 | | but are always possible to hit. The cave is also
- $5 3540 =
22 N=@ TO 18 1912 PRINT AT 12.2: ;AT 20,0 | | drewn randomly.
23 N, @ ~ AT 21,0 t
24 N 1020 PRINT AT 2.0; "ANGLE OF ELEU 1460 GOTO 1000
2s ; ATION 2 0 =0 "ANGLE OF ELEV. 2000 IF SCORE>HI THEN LET HIaSCO
3& Z=INT (RND#3)+25 19030 INPUT E RE
7 U=9 1033 PRINT 8T 22.0: (" 2P AND E 2009 PRINT AT 2,0; 'NO CANNONBALL
Eg 2 saS) + SND EcaB) ;AT 19.0 S LEFT-@ TO RE=LAY HI SCORE=
! AND E>=45) + (¢ “ AND E>=4 HI
51 F=@ To 823 gy + 3 5 2010
52 F.0 1037 IF E>80 OR E<1d THEN GOTO 2020
&1 B . 230 2030
S N=@ TC& 33 1940 PRINT AT 2.0, " 3PE OF CANP =240
g5 Fzd TC (22+2043IN (N/32 ON BALLS" P =0 “ANN- Ses=o
#P1) ) o 1050 INPUT 3000
SE N+lS . F 1060 ATION=":£ 2010
S? F ; * SPEE 3020
=2 N 1970 < el o 3930
59 U=13 ieae N GOTO 10 2040
g0 Z=INT (RNDaS) +23 30 2.
61 T 382,12 1090 bt N
&2 1100 2039
63 - B
70 1210 130) £
74 1220 130 3060 PRINT & 2
72 NT /T 5.9;" 1239 ]
=y a7 z1,0° 1240 FaF E i
e S T T A e A — 125@ IF OTO 1409 3070
i 10 T 126@ IF TO 1329 RE
o ‘ 1270 PL +2 3980 PRINT
s 1280 LE ) 8358+256+ J98Q SRINT
SO=F, PEEK 1833 pEs TO 3105,
o N 1300 IF C¢3@ THEN GOTO 1400 3100 GOTC 2010
727 N 1310 UNPL LDL1sxaF) 48 042 2900 CLS
78 L 1320 NEXT 8010 FRINT AT Q.,@; "THE CASTLES ©
i9 L 1490 LET S=BALLS-2 F CARMEIN" USING YOUR TRUST
S0 = - 1402 IF 700 THEN GOTCO 1410 CANNON ,YOU MUST DESTR =L
al =RETU 1408 IF @ THEN UNPLOT (.01i= HE CRSTLES SURRQUND IN
100 =A3T X3k 580 5 i TV OF CARMEIN.FIRST ENT
=@l CL3 1420 IF S =29 THEN LET LEsL GLE OF THE CHANNON , TH
§02 PRINT AT 21,0 E+20 EEC OF THE BALL.ALTH
T T e tp—— 1430 IF = 39 THEN PRINT AT c=STLES HAEPERR IN IG
103 FOR F=10 - z U,z ., AT G+1.Z aT T IFFERENT POSITIONS EACH
104 FOR N=21 +5 3TEF yi2.zZ:° =S T AT ELTE I NTEE ALWAYS BE POSS
=1 Ust,Z aT Use 2 TO THEHM THE ANGLE OF E|
105 BT U4+2,Z; "l TION MUST BE GREATER THAN
1086 1440 IF C=8 OR C=9 THEK LET L=_L+ NOT EXCEEDINGE0 DEGREES.IT I
107 3 