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'MORE MEMORY FOR MICROS !
look at what we can offer:

RAMPACKS VCS 8K:wVIC DUO1w ATOM

for SINCLAIR ZX81 skRAM+3slots 24 4 sakramony £ 70

addupto 20k RAM +16k ROM

16K _the a@gpgradasbe VCR 20+w«-VIC DRC .- PET
to56k on the Sppket .£36 4aK-£24,2kincrement-t5 64K-£80 128K-£13@

TRSSO-V.GENIE UK101: ,‘,

32K bytes — £29 32K add on RAM £46 32K add on RAM £69

FOR A FREE BROCHURE, RING LINDA OR

SUE ON SOUTHEND (0702) 613081 :
FORCREDIT CARD ORDERS, RING JACKIE | ".
OR PAM ON SOUTHEND (0702)618144

CHEQUES AND P.0.s TO:

AUDIO- COMPUTERS

87 BOURNEMOUTH PARK ROAD, i
SOUTHEND ON SEA — ESSEX SS5 2JJ |

ALL PRICES INCLUDE V.AT. AND POSTAGE

56K — exceptional low 64K + Eprom programmer &
power consumption — £44.90 _user port — only £79 TELEX 995337 G AUDCOM

; i
We can adopt the above products for ZX81 to fit your new Spectrum for just £5 Extra. A TRADEMARK OF SOLIDISK LTDI
nr._.
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ZX-81 Verify; BBC tips; Pet to Vic.

NEWS: 14

New £70 printer; Binatone’s £50 colour
micro; BATS microdisc; first shots exchanged

in £200 price war.
COMPUTER CLUB: 1 7

This month we visit MC2 — Manchester’s
most energetic micro group.

20

DRAGON 32:

Tim Hartnell evaluates Mettoy’s 32K
Dragon, a colour micro for just under £200.

VIC MEMORY EXPANSION; 26
Some of the major units that can expand the
Vic’s insubstantial memory are assessed here

by Boris Allan. 3 0

SPECTRUM SOUND:
The Spectrum’s critics maintain that its sound
is only good for annoying bats. Tim
Langdell’s routines set the record straight.

DEMON’S DOMAIN: 36
You must survive ordeals such as the hail of
barbs and the crusher if you want to emerge
unscathed from Joseph Nicholson’s devilish

game for the 16K ZX-81.
40

INTERVIEW:
Tony Baden of Bug-Byte reveals how he
turned a student hobby into a business which
has sold over 500,000 cassette games. 4 2

VIC DUCK SHOOT:
Safe from irate game-keepers, Your Computer
opens the duck-shooting season prematurely
with David Prosser’s sporting game for the

would-be marksman. 4 6

ECOLOGICAL MODELLING:
Ecological relationships such as that between
predator and prey can be simulated with
William Masefield’s program for the ZX-81.

BBC TECHNIQUES: 50
User-defined keys and the teletext mode are
the subjects we cover this month in two

comprehensive articles. 5 4

ZX-81 MACHINE CODE:
Part one of a new series which aims to make
machine code accessible to the average Sinclair

Basic user. 5 8

BASIC TRANSLATIONS:
Tony Edwards offers more ideas and hints
which open the door to easier translations.

ATOM FILE HANDLING:

George Byrns presents the software you need
to manipulate files in a database.

ASIMOV AS DATABASE: 66
How a word-processing system can be adapted
to a role as a database controller.
RESPONSE FRAME: 69
More answers to your technical queries.

FINGERTIPS: 7 1
Qur regular column for calculator enthusiasts.

SOFTWARE FILE: 75
This month there are nine full pages of your
programs for the ZX-81, Spectrum, BBC
Micro, Vic, Atom, Sharp and others.

COMPETITION CORNER: 87
The result of the Golden Nuggert puzzle and a
new competition for a £15 book token. The

Dragon 32 crossword falls between pages 18
and 19.
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EDITORIAL

IN A CRUEL WORLD where peripherals such as printers and disc drives appeared to be the
prerogative of only the big-spender, networking micros together to share such costly
resources made sound economic sense. But now that colour micros complete with high-
resolution graphics, printers and adequate storage will soon be available for less than
£200, a question mark hangs over the future of “the network”. Yet for major firms such as
Sinclair Research and Acorn, their machines’ potential to be networked is still considered
important enough to figure prominently in their sales literature. This is obviously
intended as an extra enticement, particularly to the educational market where spending
cuts make austerity the rule and networking an attractive way round it.

Clearly then, given the recent falls in hardware prices, one might be forgiven for
believing that networks are an outmoded idea. In reality, however, they are a good
instance of a solution to a problem leading technology down a path it might not otherwise
have taken — a path which leads to unexpected benefits as often as it leads to wasted time
and money. Local-area networks have been the traditional domain of the low-cost micro.
Now communication between more remotely-located machines should become an
affordable prospect. An amateur group in Montreal has even formed a network linked by
citizens’ band radio.

In the States bulletin-board networks are becoming commonplace. With this kind of
system you use your machine as a communications medium through which you can send
and receive messages from fellow users. Networks will enable home computers to be used
for tasks other than purely computing. Cheaper Modems bring in their train less
expensive Prestel adaptrors which in turn lead us to telesoftware and the advantages of
being able to access large and remote databases with a small machine. Sinclair Rescarch,
with its sights set firmly on the software market, believes that its proposed £20 Prestel
adaptor for the Spectrum will make downloading software directly from a Sinclair
database the norm, and software piracy and distribution a thing of the past.

So, even if some of the original economic arguments for networking are no longer valid,
there is every reason to assume that it is assured a future on different but equally
important grounds. B




Two Great Micros
instocknow!___
B[BJC,

ZX81

Cambridge Computer Store

1 Emmanuel Street, Cambridge CB1 1NE
Phone (0223) 358264/65334

Also in our ‘Budget Micros' Dept: Commodore VIC-20

KEMPSTON
(MICRO)
ELECTRONICS

ZX SPECTRUM HARDWARE

AVAILABLE NOW — A 24 LINE
INPUT/OUTPUT PORT, WHICH MAKES
USE OF THE BASIC COMMANDS
IN AND OUT ON THE SPECTRUM

The Port is built around a M.O.S. chip which imposes virtually no
D.C. load on the datalines. The device is Port Mapped and can be
configured in a variely of modes dependent on the particular
application. We must stress that this is not a modified ZX81 Port,
but a purpose built unit designed exclusively for the Spectrum (16
line IO port is also available for the ZX81)

The prices for the above items are as follows:

ZX SPECTRUMUSER IO PORT .....ccooreccennerressnnnnenns £16.50
ZX 2 SLOT MOTHERBOARD..................ccccvrvcimaerssssnananes £16.95
STACKABLE CONNECTOR.........cccoconmmnnnicnnneescannnissnnenns £5.50
The prices are inclusive of VAT, but postage must be added at
70p for a single item, £1.00 for two or more items.

Cheques/Postal orders made payable to:
KEMPSTON ELECTRONICS, 60 ADAMSON COURT,
HILLGROUNDS ROAD, KEMPSTON,
BEDFORD MK42 8QZ.

SAE FOR FURTHER DETAILS.
Delivery 14 days from receipt of order. A. Pandaal, B.Sc P.G.C.E.
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Post today to: Print ‘n’ Plofter Products (Y6) 19 Borough High Street

London SE1 9SE (or detail your requirements in a lefter).
Please forward me....... Manuals @ £1.50 each I
.....Packs of Printer Paper @ £10.95 each. I
..... Print'n’ Plofter Jofters @ £3.50 each
... Print'n’ Plofter Films @ £2.25 each I

All prices include UK. VAT, postage and packing.
CJRemittance enclosed. CIPlease bill my Access/Barclaycard/Visa I

No:_ L

Nome _
Address:e. e - - —
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We’re only a few minutes

from your Post Box.

Xl So why not try our mail order service.

o £ 37 pFACE |1

On adll advertised items
Slmply complere coupon below

B.B c Games Pucks_h

No.1 STARWARS — BLACK JACK
SIMON — FORTUNE
ALIEN INVASION

810 DISK DRIVE

WITH DOS 1I

£299.95

ATARI 400/800
PAC MAN NN .-
CARTRIDGE PTY & £

No.2 STAR TREK — PUCK CHASE
MASTERMIND

"a‘i,_:-s '
No.3 ROBO —SWAMP —SNAKES  j{_ -
JR. (16K and 32K Versions)

ONLY £10 each

w
o Epsion Software | = —m—m——————— -~

Beebtrek oo ime e [ FREE DELIVERY OFFER )
Pl d me:-
S r Y 1 e S |

(om p“‘e IS E e
for ARl i A e |

' o L s A o S e o et e e i |
72 NORTH STREET, (piSm
ROMFORD, ESSEX. RCLAYCRF
TEL 0708 752862 VISA SendroCOMPUTERSFORALL' ................................. [K
)

72 North Street, Romford, Essex.
Tel: Romford (0708) 752862
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SpeCE

Spectrum is a new, rapidly expanding group of independent retailers who specialise in selling a range
e computers. : ; : : :
5 pupula:)l:::r;mup pzlicy is simple: we won’t be beaten on price and know-pow. We can make m'ssocrltat::
because our bulk buying power ensures that we select and buy at the best prices and then can pas

benefits t&' ?;;;aranlee if you find an item advertised and in stock at any other retailer at a better price than us,

e, mﬁ \:‘:ﬁls‘:e:cv‘:é quote our prices both including and excludinglVAT - no hidden 15% to suddenly uplift
king our prices easier to compare with our competitors.
il b}'t: :Ls:e";:wngm wg accept Barclaycard and Access as well as our own Spectrum Charge Card.

Longer term credit terms are also available.

i istni Ives. So we know what we are
trained by the manufacturers or dsstnbutgrs thgmse : .
mmmm ta;: :r:!tcts we ::Il and can help every customer, including th;e qom;:le:enlzgg;n:::r :n:oi“:nd
i it hi ds. For us it's not just a matter of simply handi
understand the equipment to suit his or her nee s. Fe . ' ( oLl
i i i ce includes ‘hands on’ experience tha
el bl ool Service Centres will insure that should your
les care is also well catered for. Our own Speclru!n _
machine -;Ltfmn- we will get it up and running as quickly as possible. We can also offer extended warranties
2 reasnuav::‘eeﬁrirtc:;.“es to mail order delivery we use Securicor for despatch tlo anml;:r:!i:\ht:: ::tst:):s&l;sihg
i icei details are available from your local s eof o :
The cost is low and the service is good. Further ; R
e should point out that although not every Spectrum ¢ es
they can S:l;rs‘n; obtainedp:uick!y from our central warehouse. If you have any difficulty, please telephone

Service on (0727) 66646. i '
Spectrumsl:;;sctg:t:lrcoempmer GSoup is a division of Spectrum (UK) Ltd - Britain's largest photographic

retailing group.

(UL

We believe our product ‘know-how” is crucial to you as a customer. In every one of our centres there are

Cg commodore

The VIC 20 reslly is
extraordinary value for money.
It does so much for so little,

It's fully expandable to
272K user RAM, has a full
size typewriter keyboard and
b st you some v, |_£199.99 INC.VAT

Micro soft ‘BASIC' is standard but additional machine
language is available via plug in cartridges. There is also 2 choice
of other programs for chess, music and languages as well 35 games.
Printer disk drive and other peripherals, software and books are all
available to further expand your use

COMMODORE VIC 20

The model 400 has 16K of RAM and a touch sensitive keyboard.
The 800 model bas 3 professions! style typewriter keyboard and a
memory which is user expandable to 48K, Add disk drives (upto 4)
and a printer and you have 3 system of adequate power for business uses.

EXCYAT | INCVAT
ATARI 30G 15 COMPUTER (EXPANDABLE) £435 70 | £499.90
ATARI 41 PROSRAM RECORDER £4348 | £50.00
ATARI 810 DISK DAIVE £26083 |£299.95

ATARI 622 THERMAL PRINTER g | £264.99
ATARI 850 ITERFACE FOR DOT MATRIX PRINTER £117.39 1£134.99

ATART 16K RAM EXPANSION FOR 800 £5652 | £64.99
ATARIGAMES PADDLES (PAIR) £1213 | E13.95
ATARI GAMES JOYSTIONS (PAIR) £12.53 £13.95
ATARI THERMAL PRINT PAPER (2 ROLLS £348 £4.00
ATARI BLANK DISKETTES (5) £13m £15.99
SOFTWARE
INVITATION TO PROGRAMMING (1) £1588
INVITATION TO PROGRAMMING {3) | £2295
CONVERSATIONAL FRENCH | £39.595
CONVERSATIONAL GEAMAN £39.85
CONVERSATICNAL ITALIAN £39.95
Developed by the Company CONVERSATIONAL SPANISH £39.95
famaus for its TV and arcade ATARI 400 MUSIC COMPOSER £35.85
g3ames the Atari Computers have TOUCH TYFING £15.95
superb colour graphics and ASTERQIDS £20.95
facilities for the manipulation of MISSILE COMMAND £29.95
visuals on the screen, PACKMAN £20.95
In-bailt “player-missile- £249.90 INC.VAT SPACE INVADERS £29.95
graphics™ enable the user to STAR RAIDERS £2604 | £29.95
compose games to very professional standards. Any key on the keyboard  SUPER BREAX-QUT | £2130 | £24.50
can be'made lo prodece any character the user wishes on the screen. Atari  VIDED EASEL £2130 | £24.50
Computers have an extra microprocessor onboard especially to enabie COMPUTER CHESS £2130 | £24.50
these unique features. There are over 200 programmable colours and GRAPHIT £1213 | £13.95
lones and 2 wide range of programmable sounds. WORD PROCESSOR (DISK) £8591 | £99.95
Plug a "BASIC" cartridge in and you have a compreheasive ASSEMBLY EDITOR £3474 | £39.95
computer. DE-RE ATARI £17.00 | NoVAT

ALFRETON BIRMINGHAM CAMBRIDGE GUILOFORD LONDON SE9 MIDDLESBROUGH
Gordon Harmood Sheracods KP Lt The Model Shep Squace Deal McKenna & Brown
63/71High Street Great Western Arcace 122 Kings Parade 23 SwanLane 375 Footscray Road 190 Linthorpe Road
Alfreton Decbyshire Birmingham 2 Camdndge Guddtord New Eitaa Msddlesbrough

Tel- 0773832078 Tel 021238 T Tel 022368087 Surrey GU14EQ London SE9 Tel DE42 248345
BASILDON Tel: 0483 39115 Tel. 018591515 NEWCASTLE
Goctreys imsbbered Samwn HARROW LONDON Wit Tarers

28-32 East Walk 1ﬂlg"rm ¢ ME’I'::’I t Arcad Carers Acts Ereotrolesure 28-31 High Friaes
Town Centre B: "_e::;gf‘, " lS .2“” oh StArcade (Macro Computer 120 Notting Hill Gate Eldon Square
Basiddon w‘-tg o h:«" ‘;’I' "g‘;'_ 1680 Drngon) Longon W11 Newcastle

Essex SE 8774 300508 SURECLINN 24 St Ana's Road Tel. 01 2217028 Tl 0632612901

Tel: 0268 289378 ~ DERBY Harrow Middiesex MACCLESFIELD NEWCASTLE-ON-TYNE
BASINGSTOKE BRIGHTON C T Electronics Tel: 01427 5488 Camera & Computer Newcastle Camera
Fishers Capricomn The Spot LEEDS Centre & Computer Mant
2/3 Market Prace 1Queens Road Derby Bass & Bligh 198 Ml Street 16 Northumberland
Basingstoke Brightoa Tel 0332 44760 4 Lower Briggate Macclestield Coort

Haats Sussex Leeds W Yorkshire Cheshire Newcastie-on-Tyne

Tel; 0256 22073

Tel: 0273 20634

Tel: 0532 45845 Tel: 0625 27468 Tel: 0632 327481

and enjoyment. EXCVAT | INCVAT
VIC C2N cassette urst £3309 | £44.95
VIC Priate: (phain paper tracior) 2 £230.00
VIC Single toppy disc drive (5'2™) |£396.00
JC RAM pxpansion catridge | £29.95
8K RAM expansion cartndge 9 | £44.55
15K RAM pxpansson carte dge £74.95
Super expender HiRes cartrdor £34.95
Joyshick £7.50
Games paddles (pain) £13.50
ammers Ald cannaoe £34,95
) W00 cantndge £34.95
Iniroduchion to Basic (1) £14.95
Avenger (ROM) | £19.95
Stas Battle” (ROM) £19.95
Jelly Monsters™ (ROM) | | £18.95
Super Lander” (ROM) | £19.95
Road Race” (ROM) | £19.95
Rat Rate (ROM) | £19.95
Blitz " cassette | £4.99
BOOKS |
Lear Computer Programming with the l
Comeandore VIC | E185 ‘ No VAT
VIC Revealed L £1000 | Movay
\ Pr mmers Referecce Guide £14.95 J No VAT
| £0.95 | NoVAT

Prince PC31 - 127 Greea Monitor  SPECIAL PRICE |

| 256591 | £99.95
SANYD l

|

|

Skm 36 Cassette Recordes (fof use with Nascom
CTT 3106 14 Colour TV Set
ACCUTRAK
C12 Cassettes ’ 043 | £0.50
|
I

4 | £23.95
6 |£229.95

double density disks (for
ice Alar, Apple :'a'-of:-l:‘
Doubie sided, double densitydisks (for Sharp
and Superbrain) £287 £3.30
Single sided. double dens 1y, double track
disks (for Nascom and Commodore 8050)

£170 £1.95

‘ £23 £2.65
Drsk Bank lnterlocking cases for deskettes [ 30 £4.50

Disk head cleaner £1300 | £14.95
Single part 11 x 9% prister pager box of
2200 sheets

£1039 | £11.95

NOTTINGHAM WALLINGTON WIGAN

Cameo Computers Surrey Micro Systems Ltd Widing Ltd
878790 Trinity Walk 53 Woodcote Read 11 Mesnes St
Nottngham Waltvagton Wigan

Fel 0602 42912 Swrrey Lancs
READING Tel 01547 5635 Tel 0342 44382
Dand Saunders WATFORD WOKING
Computer Centre SRS Microsystems Ltd Harpers

B Yield HaMl Place 94 The Parade 71-73 Commercial Way

Readng High Steeet Weking

Beris Watlees Surrey |
Tel. 0734 580718 Hens Tel: 04862 81051
TEDDINGTON Tel: 0923 26502 WORCESTER

Andtews” WEST BROMWICH David Waring Lt

43 Broad Streat Beli & Jones 1 Marmion House
Teddington 38 Queens Square High Street

Middlesex West Bromwich Worcester |

Tel: 01977 418 Tel: 0215530820 Tel- 0908 27551




The Nascomis a
British designed and buill
mictocomputer and one
of the first home micros
o appear in this country,
some five years ago.

THE NASCOM
‘SPECIAL EDITION’

Tk £429.95

been developed into one £494.44 INC.VAT ]

of the most powerful and expandable systems around.
Itcanhave up to 206K onboard memory, combined

with superb colour graphics, disk drives, printers and various

input/ output facilities can be added

Such is the versatility of this micro that it has been
adopted for numerous commercial applications including
hotel booking systems, blood grouping, weaponry and
satellite tracking.

Previously looked upon as a machine for the
knowledgeable hobbyist only Spectrum now bring you the
opportunity to embark upon this remarkable sphere of
computing in the easiest possible way. A ready to plug in
and use ‘SPECIAL EDITION" Nascom programmable in
machine code or BASIC is now available from us.

If you are serious about computing the ‘SPECIAL EDITION
Is your starter pack. The initial machine provides 8K of
memory but a simple plug in board upgrades your
computer to 56K.

THE NASCOM ‘SPECIAL EDITION' . ... ‘ 2
'SPECIAL EDITION: 48K RAM BOARD . | ¢

Spectrum Computer (:entres
pperate on an exclusive area
basis and if you would like to know more about our

i n Warren now on
group, contact Mike Stem or T:;-.'u- bt

(0727)66646. ==

Road 51 Alnans, Hens
W == FTOPR ey Prices comect at time

] i Oyl bl of qoing to press. . &0.E.

The MZBOA is the newcomer to the Sharp range
with the serious user very much in mind in the design

Acomplete stand-alone 48K system incorporating
a profiled typewriter keyboard with numeric padand 2 9"
green display screen. The “BASIC” contains 2 number of very

SHARP MZB0A

useful additions over the

previous modeis.
Afull line up of peripherals
further add to the ver-
satility of this machine.
INCLUDES £75 OF FREE }
WELio & £548.99 INC.VAT
SHARP PERIPHERALS FOR MZB0A EXCVAT | INC VAT
% Twin Bopay disk unit (574%) 00 |£678.50
i Single flopay disk unit £460.00
: {£115.00
| £27.50
£35.66
dROM £477.25
> oM £546.25
L inc cable. 1/0 card and ROM £971.75
mil {requred for disk dewve 2ng/
£115.00
£51.75
X Asgembler tapes and manua £48.30
% FOOS £97.75
* MZ80K e verter tape £11.50

from Sharp give you a poc

e ashm
nie1face o

noiogy clase to persendl computer abesly
ROM ang 3 5K byt
cen lhen go funther w

fawr colaur g

Be1TE

PC1211 Cassette and printer mterface

PC 1500 Computer

PC 1300 Printerfcassette interlace

PC 1500 4K RAM upgrace

SHARP PERIPHERALS FOR MZ80K

% Twin floppy desk unet (37a") including 10 card
dishette manualand cable

alnx printes

on interface (requated for either/both ab

¥ thine code language nd manual

* Agsembd

* Bagr.comp

* Pascal

* Double precision basic

£96.00
£17.57
£36.00
£4000
£4000
£38.00

ove)

INC VAT
£69.95
£169.35
£149.95
£49.95

£607.86
£435.75

£110.40
£20.20
£41.40
£46.00
£46.00
£43.70

STOP PRESS! it 1mevmeof gong o press we stll have 2 few

of the very popular Sharp MZBOK compuler 1L has 48K RAM (3ppiox 34 5

user when operating BASIC), 2 BASIC
tape manual as weil a5 an appls
tape and demo tape Itsanincredidle
packsge atth

Phone now for avad abelty

£4

,

SHARP MZ 80K

25.00 INC.VAT |-

We stock an extensive range of books to help you. Check below
and we're sure you'll find something to whet your appetite.

CP/M Handbaok £11.50
BON'T 5985 | L
Programming the 280 £§9Nss | @
Programming the £502 gos | 2
£7.75
pook (2nd editea) £14.85 g
A-2 of Computer Games £560 | o
Atari Basic £595 | =<
Basic BASIC £9.95 | =
BASIC Computer Games £6.95 g
BASIC Computer Programs for Business (VOL 1) £8.55

Spec

COMPUTER GROUP

BASIC Computer Programs foc the Home
BASIC, A self teaching guide (2nd edition)

More Basic Games
Software Secrets (Sharp)
Getting Acquainted wit
instant Basic

Why &0 you reed a Perse
24 Tested Games 2ad Pr TS
J3Games for Apple - RS 80 - PET
Byteing Decper into your 2X81
Gateway Guede ZX81

Getting Acquainted ZX81

(8}

ur Acorn Atom

1 1 do with 1K 2X81
PEEK POKE BYTE RAM ZXB1
Executve Computing
Computers tot Everyone
Some Common Basic Programs Aten
439 Explosove Games ZX81
Programs BBC & Atom
2mes
30 hr Basic BBC

:

£9.50
£6.75
£8.95
£6.95
£5.95
£7.95
£8.95
£575
£5.60
£5.95
£4.95
£6.45
£5.95
£4.25
£7.50
£6.95
£E7.95
£3.95
£4.95
£4.95
£5.75
£6.15
£11.10
£5.95
£5.95
£4.95
£5.50

NO VAT ON BOOKS

JWLLL
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INTRPLIN

(until August
31st 1982)
On Atari & VIC computer hardware

If your order contains over £120 worth of computer hardware apply now for
interest free credit by telephoning: Mail-order: (0702) 552911
London Shop: 01-748 0926 Southend Shop: (0702) 554000 or write to P.O. Box 3,
Rayleigh, Essex SS6 8LR

You pay 10% down, then 10% per month for a further nine months. (to

nearest penny) Example: VIC20 Colour Computer. Cash Price £199.99.
Credit terms: £19.99 down then £20 per month for nine months: Total £199.99.
Credit quotations on request.

The VIC20 Colour Computer Introduction to BASIC Cassettes
art 1 (AC57M) £14.95
: == Part 2 (AC58N) £14.95
Joysticks and Paddles:
Single Joystick (ACS3H) £7.50
Pair of Joysticks (AC37S) £13.95
Le Stick (AC45Y) £24.95
Pair of Paddles (AC30H) £13.95

Programming Aid Cartridges

Super Expander: 3K RAM and Hi-res graphics
(AC54J) £34.95

Programming Aid: Additional commands,

function Key programming etc.

could be yours this week for just T essK) 534,95

Machine Code Monitor (ACS6L) £34.95
£19.99 down.

Game Programs

Cash price and total credit price £199.99. | iegercricee = woson - cr00
Order as AF47B SuperSiol Cartncgs (ALE(R) SR E10.95
Jelly Monsters Cartridge (A ) 19.
VIC20 Disk Drive:  (AF50E) £396.00 Alien Cartridge (AC63T) £19.95
VIC 20 ACCESSORIES: 170K storage on standard single-density. Super Lander Cartridge  (AC64U)  £19.95
single-sided, soft-sectored floppy disks. Road Race Cartridge (AC65V) £19.95
C2N Cassette Unit (AF48C) £44.95 3Ad;l-on RAM Cartridges: Eﬁ:zggggs%?gﬂcge {igg%) gégigg
K RAM AF51F) £29.95
VIC20 Printer: (AF49D) £230.00 8K RAM EAFSZG} £44.05 Books About VIC
80 characters per line, 30 characters per 16K RAM (AF53H)  £74.95 Learn Programming on .
second, tractor feed, full alphanumerics and M : the VIC (WA31J) £2.50
graphics, double size character. emory Expansion Board: VIC Revealed (WA32K) £11.50
6 ports for plug-in cartridges VIC Programmers
(AF54J) £125.95 Reference Guide (WA33L) £16.50
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3 Consoles available:
Atari 400 with 16K RAM (AF36P) £299
Atari 400 with 32K RAM (AF37S) £395
Atari 800 with 16K RAM (AF02C) £599
AF36P and AFC2C special price for limited period only

Lots of other hardware: 16K RAM Module (AF08J)  £65.00
Cassette Recorder (AF28F) £50.00 32K RAM Module (AF44X) £12535
Disk Drive (AF06G) £345.00 32K Upgrade for 400 (AF45Y) £75.00
Thermal Printer (AFO4E) £265.00 Floppy Disk (YX87U) £2.75
Printer Interface for 400  (AF41U)  £59.95 Le Stick (AC45Y) £24.95
Printer Interface for 800  (AF42V)  £59.95 Joystick Controllers (AC37S) £13.95
Interface Module (AF29G) £135.00 For full details ask for our hardware leaflet
Versawriter (AF43W) £169.00 (XH54J) SAE appreciated

NOW YOU CAN JOIN THE U.K. ATARI COMPUTER OWNER’s CLUB. An independent user’s group.
Four issues of the club magazine for only £1.60! Address your subscription to Ron

THE CHOICEST GEMS OF ATARI SOETWARE FROM MAPLIN

Advonlure Games ,wr 00INg - 16% - (BOSSK

Flipping -L-:':*;-ﬂi-r
Master Memory Map -Book - (XH5
Business Programs
Visicale -D-32K-(YLIGN)£119 85
Word Processor -D-32K-[YG42V] £99.65
Caiculator D-24K-(YGS0E) £16.95
Graph—H -C-16K-(YGS1F) £13.85
Statisvcs -C-16K-{YG526) £13.85
Arcade Games
Star Raiders -E-8K-(YGOEW) £29.95
The Count Asteroids -E-8K-(YG600) £29.95
Spacelnvaders -E-8K-(YGTOM) £2895
Missile Commang -E-8K-(YGE4U) £2995
Super Breakou! -E-8K-{YGHTX) £24.50
n Tari Trek -C-24K-(YLIEP) £8.95
Savageislang | TariTrek D-32K-(YL37?S) £1195
Savageisiand| StarTrek3.5 -C-32K-(BO15R) £14.95
Golden Vo ,‘31":3 RaceinSpace «C-16K- I,BOS:O\ £14.95
EnergyCzar Shooting Gallery -C-16K-(BOIEP) £14.95
Kingdom Mountan Shoot C-16K-(BO12N) £10.95
Jawbreaker -D-48K - (80260) £22.95
Teach-Yourself Pro-grams Basketball -E-8K-[YGH1R) £24.50
Cc- wersatonalFrench  -5C- 16K - (YG44X) £39 65 TankTrap -C-16K-(YL34M) £8.95
ConversatonaiGerman  -3C- 16K-(YG4SY) £39 95 TankTrap -D-32K-(YL350) £11.95
ConversatonaiSpanish  -5C- 16K-(YG4BA) £33 95
Conversatonal itakan -5C-16K-(YG4TB) £39.95 ?omo Samwe Programs Muslc Programs
Touch Typing -2C- 16K-(YG49D) £1595 voher Bow Music Comonser
States & Capitals C-24K-(YGS6L) £9.95 ?.7,4,...Saq., Movie Themes (use with
European Countries & atnaTil Music Composer - 16K-(BO34M] €9
Capials C-16K-(YGS5TM) £9.95

L
Lclrn Pfogrammlng Comp!;ltnr lngu:ges

OO <

Send sae now lor our new software leaflet with details of all the above programs. Order As XH52G — Issue 2.

Subscribe now to America’s leading Atari-only magazine — Analog — 6 issues per year for just £9.00. Order as GG248. Home Programs:

H H Arczde Games: Videotase! -E-16K-(BO72P) £24.50

New titles this month rnge aen D-32K-(BOBS) 2450 ooreter Lancusees:
Learn Programming: - - Centioede £.16K-(BO70M) £29.95 & GE?‘IB?V guages: O Aok TR0 TARY: £50/05
InvitationtoProgramming2 -C- 16K-(BO67X) £22.95 Pac-Man -E-16K-(BOTIN) £29.95 ‘;In solt| i ,,, 22X 'En'vg- £
InvitationtoProgramming3 -C-16K-(BO68Y) £22.95.  K-RazyShootOut -E-16K-(BOB3T) £29.95 ot {Ecucator) E&2C-16K-(BOTSS) £79.95
Business P : Mous katlack -D-32K-(BQ77J) £26.95 Utilities: . == R
Pe‘:s(;rg?ﬁ:em;;grams GhostHunter -C- 16K - (BOG4Y) £24.50 :E%g“és'l?,f'ms 10-32K-(80730) £59.95

Management -D-32K-(BO65V) £49.00  Galactic Chase -D-32K-(BOGIR) £17.95 A P, D e TR
MortgageandLoan -C-16K- |B°'>%"' £13.95  Galactic Chase -C-16K-(BO62S) £15.95 Operatg sysiom) 30332Ks (BTG £330

\f

_B — | _ __ ‘ ! Maplin Electronu:: Supplies Ltd / vions at oY \

Y\ | P.O. Box 3, Rayieigh, Essex. s NOW . at

Tel: Southend (0702) aVic o rsmi
\ 552911/554155.
159
Note: Order codes shown in brackels Prices comrect at bme of going 10 press (Errors excluded)

'
A
=
g
i
I
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\
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S EVERY THING
FOCIENESH|  SPECTRUM

J.K. GREYE SOFTWARE LTD

TLIC NCHHCENCDOTIN COCTHODE L ICC Moo 3 40K
{AE MEL GENERAT LN SUF | ’-’-’HE,'- ALISE Wehivainsiockithe fllangofowad’ | Compcer £499.00 £573.85

‘ EXC VAT INC VAT
“Without question the finest machine code games available by Spectrum. i Nascom RAM B 16K
\

The MZ 808 and a full ange | Board (kit) £80.00 £92.00
J.N. ROWLAND Product Manager for W.H. SMITH. oiohaals Nascom RAM B 16K

/ \ Board (built) £100.00 £115.00
GAMESTAPE 1 for 1K Additional 16K RAM  £15.00 £17.25

only £3.95

10 Games incl. ASTEROIDS, UFO., CODE, BOMBER, T APP itional " ! ]

GUILLOTINE, KALEIDESCOPE, etc. f‘f-.: ) LE 4»\:: ;g;ioizhﬁeﬁi 3 Boaifio 00 £34.50
3

PROBABLY THE BEST VALUE 1k TAPE AVAILABLE. :!:c-n- 5 4 Apple Il and Ill Computer Systems in for “Special Edition” £130.00 £149.50
’:‘Exi }:’r:' stock and we are an authorised Service 11O Board (kit) £4500 £51.75

Camre (or APDI: PIO Opt £12.00 £13.80
We've done in 1k, games which some of our competitors SAUROESCOSSE = ‘ ption - -8
ST K s i We are an 2ppointed dealer CTC Option £14.00 £16.10

for Jarman Business Systems. UART Option £16.00 £18.40

Nascom Single Disk

CSTARFIGHTLR Supert maching code Space borty. b NASCOM rive inc FOC Card  £470.00 £540.50

against 3 background of twinkling stars, with stunning Nascom Double Disk

explosions — if you can hit the enemy! EXC VAT INC VAT Drive inc FDC Card £685.00 £787.75

PYRAMID Can you move the Pyramid? Make a3 mistake and Nascom 2 (kit) No user RAM NAS-DOS

it will colla,.2! A Thinkers game £225.00 £258.75 Operating System  £45.00 £51.75
ARTIGTY ARTIST The ultimate Graphic Designers aid. 8 Directions, 10 Nascom 2 (built) No user RAM CPM2.2

Memories, SAVE, COPY, RUBOUT, CLS, etc. £285.00 £327.75 Operating System  £100.00 £115.00
Nascom Power Supply (kit) NAS-SYS 3 Operating
GAMESTAPE 3 for 18K only £4.95 = £35.00 £40.25 | System £20.00 £23.00
*CATACOMBS A Multi-Level Graphics Adventure, Each ‘&“1-—. Nascom Micro-ed 8K Computer | ZEAPZ.1 for
level can contain up to 9 Rooms, 8 Passages, 7 Monsters, ho £399.00 £458.85 | NAS-SYS (EPROM) £37.00 £42.55
Food, Gold, Traps, Phantoms, an Exit (to the next level), | &', % ﬂf--;v-.g Nascom “Special Edition” 8K Microsoft Basic ROM £20.00 £23.00

.}

and there’s an infinite number of levels. St K " 4299 . N 2 1
NOTE. - - Thistle, NOT. cas o he hacesss it soi ‘QU. 8K Computer £ 5£494.44 ascom 2 GraphicROM £15.00 £17.25

Adventures as sold elsewhere. T arabe
“An excellent addictive game which wil keep you amused Ry =

for hours - COMPUTER & VIDEO cames " ‘ SRS MICROSYSTEMS
& 94 The Parade, High Street, Watford, Herts.
GAMESTAPE 4 for 16K only £4.95 Telephone (0923) 26602.

*3D MONSTER MAZE The Game to Top All Others. YOU'LL VALUE OUR EXPERIENCE,YOU'LL
Unbelievable Graphics! Can you find your way !!"009"‘ the VALUE OUR PRICES. FREE SECURICOR DE-
Maze? The EXIT is there somewhere, but then so is a T.REX, bbbl LIVERY OR POST ON ORDERS OVER £50

and its after YOU! All in 3D (the T.REX will actually run

towards you in full perspectivel), you've never seen anything Keen prices and knowledpeable staff have created a need for bigger and better
like this before! . new premites in Watford. Access & Barclaycard welcome

“3D MONSTER MAZE is the best game | have seen for the Hire purchate and part exchange availible, E.3 O €
Zx81%. .. COMPUTER & VIDEO GAMES
W I had to choose just one programme [0 impress an audience with the capabilities of
the ZX81, then J.K. Greye's 30 MONSTER MAZE wouid be the one without doubt™
... X COMPUTING “Bnilant, brikant, brilfant!”.... POPULAR COMPUTING WEEKLY

*3D DEFENDER The Ultimate Space Game. Super fast A
Machine Code 3D version of the Arcade favourite. You have ; O r a zx SP ECTR U M
to save your home planet from the marauding Alien Spacocraft } -

This is all in 3D, your viewscreen shows you the view out

of your fighters cockpit window. The backdrop moves when [l 00—t h d h

you :um.grx fiy up or down (8 flight directions), just as if you . t en you n ee t e

were really flying it! But then YOU ARE! The Enemy Saucers |

will actually zoom towards you in 3D, and shoot you if you let them! Your display ABACUS CONTROLLE R
includes Score, Shield Strength, Altitude, Proximity, Forward Radar and your viewscreen,

which shows your rotating home planet, backdrop of Stars, Meteors, Explosions,
Plasma Blasts, your Photon Beams, up to 4 Enemy Saucers and of course its all in
full 30!

A SMASH HIT at the ZX Microfair (most of the other softwars houses wantsd a

copy), a game not to be missad] sz1 SPECTRUM

Developed to E :
GAMESTAPE 8 for 1K only £1.95 eliminate tedious Smgle switch

swapping of plugs . selection of
THE I *BREAKOUT Super Fast Full Screen Display Game. Your wheﬁpLgAszgor SAVE. LOAD

all time favourite with an added twist. See how much Money
yOu can win and watch the pounds convert to Dollars. All SAVING programs &
L in Maching Code for Fast Actiqrn with 3 S%eeods.o 2 $al Sizes on cassette.
e and three angles of rebound! The best BREAKOUT around . .
and at this price you can’t go wrong! One switch qperatuon LAMP modes.
k J allows selection

TALK, SAVE, CUE '?uﬂt-in
and LOAD modes. amplifier and

Using a built-in ; loudspeaker
GAMES MARKED * INCL. MACHINE CODE. . P
Prices include VAT and U.K. P. & P. ez e : boosts

: : 10 allow fast and
{Add appropriate Postage on Foreign Orders). Cheques/P.O.s to TeNRble BIooEA Spectrum

J.K.GREYE SOFTWARE LTD|| | rreorcciene M. # it
16 Brendon Close, Oldland Common, Bristol BS15 6QE e T out-put

CREDIT CARD SALES: Phone: 01-930-9232 (9a.m.- 7 p.m.) ' = £14.95
FOR INSTANT DESPATCH - ‘

o “ -
- - - = BBC & TRS-80 owners:
i “;?:‘i.';i.?éé &“1‘&“{&?&’.&1".?:&“. i Your controller has a cassette motor override switch.

BUFFER MICROSHOP ____ 3744 Streatham High Rd., London SW16: Send cheque or P.O. for £12 (£13.95 for TRS-80 or BBC
T S — B Pak ot Biet, A controller) including P&P to:

MICROSTYLE 29 Belvedere, Lansdown Rd.,Bath, Avon;
MICROWARE _____________ 131 Melton Rd., Leicester;

SCREENSCENE ________ 144 St. Georges Rd., Cheltenham, Glos; ABACUS ELECTRONICS

W.H.SMITH —————— Over 200 Computer Branches;
ZEDXTRA__________ 5School Lane, Kinson, Bournemouth, Dorset: 186 St. Helens Avenue
TRADE'& EXPORT ENQUIRIES WELCOME Swansea, W. Glam

Tel: (0792) 50282
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SPALEWARP @2K)

Space Warp is a fantastic space adventure game, far more sophisticated them
most ‘Star-Trek’ type games. Makes full use of the sound and graphics facilities,
and comes with a 15 page instruction booklet and a function key template.
Probably the most complex space game yel! Includes high-resolution sector end
battle displays, full status reports, energy allocation displays, and much more.

£11.50 inclusive
SPACE PIRATES (16K)

T “". : T = Space Pirates is a new arcade-style game for the model A odel BBB.C.

The very ﬁISt, perfed ax cade tl‘\}:In:n::. uin;n% h.igh-resovhéﬁon graphics and soc;?d'fpmffd you.? ;‘r)ncc;eeggs hoin

B i e invading pirates. Wnitten in machine e for fast action and incredible
quality Machine Code game graphic eliecis.

£8.00 inclusive
on cassette for the senscrhonal BBC CHESS (32K)

Very powerful chess game for the B.B.C. Micro. One thousand levels of play, plus
many options including setting up bocrd for chess problems, saving game on
tape etc. Deals with castling and en passant.

£11.50 inclusive
POLARIS (32K)

You are the captain of a Polaris submarine sailing through enemy waters. The
enemy are attempting to get a large convoy across the sea to support their troops
— your mission is to sink a vital tonnage to prevent this.

Computers-responses are very fast

£8.00 inclusive

sirncCi=irZX8l
MAZOGS £1000 INVADERS £400
STARTREK £500 DICTATOR £9.00
ZXAS ASSEMBLER_______ £500 DAMSEL & THE BEAST____ £6.50
ZXDBDEBUGGER____________ £650 CONSTELIATION_____ £800
ZXTKTOOLKIT ______ £600 PROGRAM PACKS 1-8 (each) £400
MULTIFILE : £17.50
TliG=$) [ ]
\ :
R (B
VICMEN £7.00 )
ANOTHER VIC IN THE WALL £7.00 / A
VICGAMMON £7.00 /
ASTEROQIDS £7.00

VIC PANIC £7.00 \ ,
VICCOSMIADS ________ £7.00

& e
ATOM P

INVADERS

£8.00 =P
CHESS £9.00 FRUIT MACHINE £4.00
747 FLIGHT PINBALL £4.50
SIMULATION _________£8.00 LABYRINTH £7.00
GALAXIANS __ £8.00 LUNAR LANDER £5.50
BREAKOUT ____________ £4.00 GOLF £5.00

——

ALL PRICES INCLUDE POSTAGE
Po U A OED D I S ES S ED En EE S S Em

Plecse send me
l I enclose cheque/P.O. for
I OR Please debit my Access 5224
BARCLAYCARD 4928 Expiry date

 YOURS TODAY'

[
HINIH RO

&)
I E

| 4
;:um:;" =
i ¢
lii

|

Name
Address

i
B Code
f

1
|
[
Il

Dedlers Discount Availcble
ACCESS, BARCLAYCARD ORDERS WELCOME ON 24h: YC.882

FT lers Discon .2' val
SD WARE BUG-BYTE SOFTWARE,

ANSAPHONE 051-227 2642, or madl to
i een]
—_—— — - | FREEPOST. (o stamp req VISA
BUG-BYTE SOFTWARE. FREEPOST (No Stamp req ) LIVERPOOL L3 3AB LIVERPOOL L3 3AB. /=

L----------_---‘

ZX81..SPECTRUM..B.B.C. MICRO..ATOM..VIC
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BIG VIC SAVERS TheVIC

from the Experts CENTRE

IR L)

SN

FOR STARTERS

The compiete VIC-20 colour computer kit Your VIC Starter Kit saves £20 on RRP

to get you started. (before VAT) and will be mailed complete
and ready to go.

The VIC is friendly, clever and very

powerful. Our Starter Kit comes

complete with:

The VIC 20 colour computer '

The VIC cassette deck

10 blank cassettes

The VIC games joystick

The teach yourself “Introduction to Basic,

Part 1" and the VIC User Manual o VAT

We supply a 13 amp plug and give YOU . o uace VAT . B st &
R B S e e T

HAVE FUN AT
OUR EXPENSE

wmwcmemmmﬂsf« exdd VAT
just £17.50 excl VAT
Choose from:
Biiz
Canyon Fighter
Star Wolf
Tunesmith Any three VIC cartridge games from the
PR Software VIC Centre for just £4350 excl VAT
Packman Choose from:
Inveder Fal Super Slot
Vic Cube Road Race
Othello Avenger
Super Moon Lander Super Lander
Total price £20.12 inc VAT + £2 post &  Alien Game
packing Amok
Bounce Out
exc! VAT Alien Bliz

City Bomber

Black Hole

Total price £50.02 inc VAT + £2 post &
packing

To order Send mail order to:

ADDA Home Computers Ltd, FREEPOST, London W3 B8R — you do not need a stamp
— enclosing details of your order + cheque to include VAT + postage & packing
Instant telephone orders: Telephone the VIC Centre on 01-992 9904 and quote your
Visa, Access or American Express number

GETTING BIGGER

Got a VIC 207 Then you will probably A 16K Ram expansion cartridge

want to expand its memory capacity and A choice of either Programmers

use cartridges such as the Programmers  Reference Guide or VIC Revealed and a
Aid or the Super Expander. With the VIC  choice of Super Expander or Programmers
Centre Expansion Package you can teke  Aid or Machine Code Monitor cartridges
your VIC up to 30K with the Arfon

Expansion Unit with its seven slot

mother board and integral power supply.

The aluminium cover will allow you to

neatly position your monitor or TV set.

For just £180 excluding VAT the Getting

Bigger kit saves you £20 and has: excl VAT

The Arfon Expansion Unit Yool ke £RI003 4 ;
Cover to take TV -:‘-:;u TR e B s

The VIC Centre, 15% Victoria Road, Acton, London W3 [n2ar North Acton tube station) has the widest range
of VIC accessories. All the nems below are avadable mail order ~just telephone with your credit card number

Hardware and Peripherals Price excl VAT Sienple Simon 6.08
RS Z32C Cartridge 03 Masterwits 6.08
|EEE Cartridge 438 Kuddie Checkers 508
Vic 3K Rampack %04 Walistreat 6.08
Vic 8K Rampack nM Alien Bitz 635
Vic 16K Rampack 65.17 Vicalc 182
Programmers Aid k1K) Hangman-Hangmath 695
Super Expander {High Resolution) 303 Ski-fun 43
Machine Code Monitor Cartridge K1k Dume Buggy LK)
Joystick 652 Super Worm 43
Lightpen 2500 Worm kL y)
Joystick (piotting) 13.00 Cosmic Battle 434
Loweost RS232C 2% Codebreaker 260
Tool Kit 500 Viterm A 843
Vic Kit i 2800 Star Wars B8
Games Port Adaptor Cable 17.25 Crazy Baloon 18
ROM Switchboard 200 Jungle 4%
RS232C fully implemented 4300 Rabbit Functions Ui
Cartridges Cassettes requiring additional 3K memory
Satellites & Meteorites 203 AMazing 6.08
Cloudburst 1738 Missde Command 182
Renaissance .73 30-Maze 6.95
Star Bate 1.3 Dragon Maze 6.95
Jelly Monsters 1735 Asteroid Belt 1.00
Spiders from Mars 2.3 VM 182
Meteor Run 213 Vicat 18
Omega Race 17135 Skymath 6.08
Cassettes Space Division {Level 1) 5.08
Iatroduction to Basic (Part | 1300 TheAien 6.95
Codebreaker Codemaker 695  Fropger 182
Vic Seawoll, Trap, Bounce Out 18 Charset 20 43
Monster Maze, Math Hordier 695

unmmnmm aéd £1 pi order, postage &
Amok §08

e ¢ 1) o
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FLEXIDISC FAN

ongratulations on your far-

seeing flexidisc experiment; I
hope we are to see many more. Here
are a few notes on my own findings
when attempting to Load the
program.

First, being flexible, the disc
tended ro distort and slip on the
normal turntable. This gave a
variable frequency signal which can
cause problems with the internal
clock on the computer. This was
easily overcome by Cellotaping the
flexidisc to a thicker backing and
further Cellotaping the assembly to
the turntable. The method of trans-
ferring disc to tape was then used
and immediately problems became
apparent with the automatic level
control on one type of music centre.

The signal was far too weak on
playback and Loading unsuccessful.
Changing to a stereo recorder having
a VU meter with a range 0 to 6, and
experimenting with different levels
showed that level 3, i.e., the middle
of the range, gave the best results.

A clear undistorted recording on
TDK tape loaded successfully and
back-up copies on C12 were made
immediately utilising the cheap tape
recorder normally used with the
computer. The game itself is good
fun to play and, as yer, unbeaten.

G L Smith,
Slough,
Berkshire.

FAIR PRESS?

s far as I am aware, Eric Deeson

has not published the para-
meters by which he judges software.
Perhaps he should include that
information with every review. I
accept that a large part of his reviews
will be an expression of his personal
opinion, and that certain clements
must be a purely personal view, and
cannot be quantified against a given
scale, for example, format or screen
layout, quality of graphics and
novelty.

However, the quality of a pre-
recorded tape is one factor which can
be more accurately assessed, and 1
feel that Deeson’s approach to this
element of his reviews may require
some modification. In the May
review, Deeson writes: *“A tape
recorder for £18.50 from G ]
Henderson . . . is the Hong Kong-
made Duette, which had the task of
loading all the programs for this
review ...

In view of the known problems of
the compatibility of cassette
machines with the ZX-81, is it a fair
test of ZX-81 software to use only
one cassette machine, and to con-
demn all of a company’s software if a
sample fails on that particular
machine? The two tapes from my
company which he believed to be un-
loadable were checked by five
independent exhibitors at the ZX
Microfair in Manchester and were
loaded successfully by them.

Perhaps the quality of the record-

YOUR LETTERS

ing on the tape should be evaluated | 200 IF X<0 THEN X=X+ 1 ELSE IF

electronically, and if the tape fails to
load on one machine, others should
be tried.

Surely the main purpose of a soft-
ware review is to impart information
about a program to the buying
public, which they would only be
able to obtain themselves by buying
the product. On this basis, I believe
that a reviewer should persevere
until he successfully loads a
program, and can fulfil his main
aim, and if that requires him return-
ing tapes to a supplier for replace-
ment, he should do so.

Martin Ridowt,
Picturesque,
West Wickham,
Kent.

NO GUARANTEE

doubt as in common with
many other readers of your
magazine, I purchased a full-size
keyboard for my ZX-81. I removed
the computer board from its casing
and fixed it lovingly into my new
keyboard. Away I went, fingers
dashing ail over the keyboard, every-
thing was rosy.

Then one day my ZX-81 developed
a fault; not to worry, it was “fully”
guaranteed — or so I thought.
According to Sinclair Research, I
had invalidated my guarantce by
opening and removing the computer
board from its casing and it would
cost me a minimum of £20 to have it
repaired.

So to all those who have, or are
contemplating purchasing a key-
board, you have or will have thrown
away your ‘““fully comprehensive”
guarantee.

P J Shazw,
Reading,
Berkshire.

PURE ARTISTRY

rhe Pure Artistry program by
John Marshall, Your Computer
June, does have one disadvantage.
Everywhere the spot goes it draws a
line. Using the space bar in con-
junction with the arrow keys pro-
duces a new set of values for Z and
can be used to move the spot without
drawing a line, or to erase a line
already drawn.

The change makes use of the Reset
command to darken the position
behind the moving spot. Line 50 is
not required. Lines 60, 70, 80 and
110 should be modified to Else 66,
76, 86 and 116 respectively.

The following new lines are
required:

66 IF Z=136 THEN 67 ELSE 70
67 Y=Y-1: GOSUB 200

68 RESET (X, Y +1): GOTO 30
76 IF Z =144 THEN 77 ELSE 80
77 Y=Y +1: GOSUB 200

78 RESET (X, Y-1): GOTO 30
86 IF Z=160 THEN 87 ELSE 90
87 X=X-1: GOSUB 200

88 RESET (X+1, Y): GOTO 30
116 IF Z=192 THEN 117 ELSE 120
117 X=X +1: GOSUB 200

118 RESET (X-1, Y): GOTO 30

X>127 THEN X=X-1
210 IF YO THEN Y=Y +1 ELSE IF
Y>47 THEN Y = Y-1
220 RETURN
The values of Z for diagonal move-
ment are 168, 200, 208 and 176.
This can easily be incorporated into
the program if required.
K ¥ Maris,
Corgrave,
Nottingham.

PET TO VIC

ny people will have experienced
the frustrating fact that Pet-pro-
duced data tapes will load on the Vic
but not vice-versa. This can be
remedied by the following procedure.
Before loading the program type
the following, which is for the
standard 5K Vic.
POKE 4096,0
POKE 41,16
CLR
For a Vic with 16K expansion
type:
POKE 4608,0
POKE 40,1
POKE 41,18
CLR
I can assure you this method
works as I have been using it for
months withour fail.
T Wilson,
Preston,
Lancashire.

BBC TIPS

ere are some discoveries I made
” using my newly-acquired BBC
model A, which are not in the
manual.

Peek and Poke are virtually redun-
dant on the BBC Micro exceprt for
screen control. To find the character
number of a character on the screen
use:

PRINT ?{HIMEM + X + Y*40)
where X equals the number of
columns across and Y the lines
down. To Poke the screen with, say,
a 2 use:

2AHIMEM + X+ Y* 40) = ASC" 2"
Notice the equals sign instead of the
usual comma. In Mode 7 (teletext)
only a black and white text is
apparently available. However, there
are in fact six other colours, chunky
graphics, double-height and flashing
characters. To obtain the colours,
you must Print a control character
by using

PRINT CHR$(X)
or

VDU X:PRINT;
These codes are: 129, red; 130,
green; 131, yellow; 132, blue; 133,
magneta and 134, cyan. For
instance:

PRINT CHR$(134);"Mark Stephens”
would print the name in cyan.

For chunky teletext graphics, add
16 to the colour code that you want.
Chunky graphics replace numbers,
lower-case letters, and some
symbols:

PRINT CHR$(150);"55"
would print two cyan rectangular
graphics. For flashing letters:
PRINT CHR${136);

To obtain double-height characters:
PRINT CHR${141);"Your Computer’:
PRINT CHR$(141);"Your Computer”

will print Your Compurer in double-

height characters.
Mark Stephens,
Portsmouth,
Hampshire.

VOYAGER ERRORS

here are two errors in Voyager
7- Views in the July issue on page
82:
170 PLOT 6, SIN(RAD{Y +INC}}
X +M, etwc
120 FOR X=R"1.2 TO R*2.5 STEP
R*0.06
These faults are by no means
obvious, and they stop the program
giving meaningful results. Also, how
abour a bit of colour? For example
50 VDU 19,1,0,0,0,0
110 VDU 19,1.3,0,0,0
will give yellow on a black back-
ground.
A S Day,
Fetcham,
Surrey.

TRANSFER CODE

n the June 1982 issue you pub-

lished a2 program by Nick
Godwin for transferring machine-
code from Rem to RAMrop. It
seemed to require about 1.5K. This
program is 24 bytes long and does
the job about 100 times faster. [ am
assuming that RAMrtop has been
Poked with 124 — that is, Poke

16389,124,

01 LD BC

14,00 Number of bytes to be
transferred

11,00,7D To 32,000 on

21,82,40 From 16514

ED,BO LDIR

Cc9 RET

To reverse the transfer exchange the
addresses so

1182 40
2100 7D
John Nilson,
Redhill,
Surrey.

ZX-81 VERIFY

do not own a Spectrum, but I do
verify my programs on my
ZX-81. If the Break key is pressed
while in the load mode it will either:
New, if part of a program is loaded;
or Break if the program has loaded
or if no program has loaded, giving a
report code of 0/0.
Therefore, to verify a program
follow this routine:
M Save the program
B Do not press New
M Load the program
Bif the loading is completed satisfact-
orily — 0/0. If the loading failed then
either pull out the ear plug then
Break, Newline or wait until the
screen displays the “I'm looking for a
program” picture then Break, New-
line. This will result in 0/0 then return
the listing — try again.
P Alcock,

Castle Caﬂ

Somerset.
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NEWS.

£50 Binatone will offer 16K,
colour, sound and keyboard

BINATONE'S new machine may knock
the bottom out of the micro market.
At £49.95 for typewriter keyboard,
16K RAM, colour and sound it
would be formidable enough, but the
news that it is to be sold in the High
Street through Woolworths, Argos,
Rumbelows, as well as by mail order,
should frighten Sinclair and that
company’s rivals.

Binatone is planning to sell
400,000 machines in the first year
alone. This has raised fears of a

Japanese takeover of the British
market. Binatone will make the
machine in Hong Kong using Japan-
ese components. The Binatone will
use Tandy TRS-80 software and will
be expandable up to 64K.

By January, when the Binatone is
launched, at least six new machines
will probably have beaten it to the
market but Binatone is bound to be a
strong contender because of its
experience in selling consumer elect-
ronics products.

Price war is new game from Texas and Atari

TEXAS INSTRUMENTS and Atari have
fired the first missiles of a price war
that should make Space Invaders
look like a vicar’s tea party. Atari’s
400 and the Texas TI-99/4A will
sell for less than £200 — a saving of
£100. With the new Dragon weigh-
ing in at the same price, there are
now five similar computers —

Fry’s software
library

LEASING BUSINESS software packages
for minis and mainframe computers
is not uncommon. Alec Fry intends
to emulate the practice, in a small
way, with a ZX-81 and Spectrum
software library. He means to offer a
range of 30 programs for hire at £1
each per three-week period. The
range will include games, utility and
toolkit programs, all commercially
produced and on sale elsewhere.

Several software companies are a
little unhappy about the scheme.
Apart from the scope it offers for
copying programs, the scheme raises
the delicate question of copyright.
Fry aims to operate a payment
system similar to that used by public
libraries. The Public Lending Right
meant that authors gained a copy-
right fee on books loaned out. At the
rate of a few pence per hire this
would be a small sop to any dis-
gruntled software writer.

It is very difficult to ensure pro-
gram security. Most commercial
programs start by disabling break
and interrupt keys. But with a
degree of expertise it is usually
possible to circumvent these and
other measures. An American firm is
even selling a program called Pick A
Lock, which is designed to assist
breaking and entry — into software,
of course.

Midlands show

SINCLAIR users in the Midlands will
be able 10 enjoy an exhibition at the
Bingley Hall, Birmingham on Satur-
day, September 11. The new Spect-
rum will be on show, so if you are
still waiting, at least you can see one.
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including the Vic-20 and 48K
Spectrum — battling for the public’s
favour. All offer colour and sound.

The Spectrum’s strength is its
memory, while the Atari and Texas
rely on wide ranges of plug-in soft-
ware cartridges — although the
Dragon’s ability to wuse certain
Tandy Color Computer cartridges
may diminish this advantage.

Ever since the Your Compurer show
where Vic-20s were on sale for £135,
rumours have been rife that Commo-
dore will drop its prices before
launching new models this autumn.

Spectrum is late for school

FIRST THE good news — twice as
many Spectrums are now made as
are needed to fulfil incoming orders.
Now the bad news — the Sinclair
claims that the backlog would be
cleared and new orders satisfied
within four weeks have proved un-

founded. Many who ordered the
larger Spectrums have waited eight
weeks or more. In addition to the
problems with the printed-circuit
board, Sinclair’s power supply packs
have also caused problems on the
Spectrum.

Casio has now introduced a printer for pocket computers and its pro-
grammable calculators. The FP-10 mini printer is expected to sell for
around £50 and is compatible with the FX-702P hand-held computer, the
FX-601P and FX-602P calculators. Printout is at a rate of two lines a
second, 20 characters a line. Sales enquiries to Casio Electronics Lid,
1000 North Circular Road, London N\W2 7JD. Telephone 07-450 9131.

Sinclair Research has had to wait
almost as long for the Government
to fund schools purchasing the
company’s computers, as customers
have for the delivery of Spectrums.
Now the Industry Department have
added the Spectrum to its approved
list. Previously the Government
would only pay half the cost if a
secondary school bought a Research
Machines 380-Z or a BBC Micro.

Once your Spectrum arrives there
will be no shortage of software for it.
Many programs — old favourites
and new games — have just been
launched. Ex-Sinclair engineer
Richard Alrwasser, interviewed in
last month’s Your Compurer, has
produced the Cambridge Colour
Collection. 20 programs from Lunar
Landing to Home Accounts are
supplied on a cassette with a free
book for £2.95. Available from
Richard Altwasser, 22 Foxhollow,
Bar Hill, Cambridge CB3 8EP.

Campbell Systems has produced a
dissassembler for £5.95 from 15
Rous Road, Buckhurst Hill, Essex
1G9 6BL. Newsoft will allow you to
add a few exwra chips to your
Spectrum with Roulette for £4.95
from 12 Whitebroom Road, Hemel
Hempstead, Hertfordshire. Jega
Software can offer Alien Command
from 27 Hallcroft Avenue, Countes-
thorpe, Leicester LE8 3SL. Quick-
silva charges £5.95 for QS Space
Intruders, available from 92 Northam
Road, Southampton SO2 0PB.



NEWS

Green light for the cut-price Amber printer

2488 PRINTER

NORMAL CHARACTER SET
DOUBLE KWMIDTH

DOUBLE HEIGHT
LARGE CHAR'S

lower case alrhabet
S

SRR

AT LAST, a reasonably-priced printer
has appeared for a wide range of
personal computers. Amber has pro-
duced a dotr-martrix printer for
£69.95 plus VAT, suitable for the
Vic, BBC, Atom and others. The
company aims to be able to interface
with as many different micros as
possible including the ZX-81 and
Spectrum, although some will need a
separate interface adaptor.

Looking rather like a calculator
printer’s output, the printout gives
24 characters a line on plain paper.
This should prove more economical
than Sinclair’s thermal paper, while
providing better quality print.

The Amber 2400 is supplied by
Amber Controls, Central Way, Wal-
worth Industrial Estate, Andover,
Hampshire. Telephone 65951.

Maestro’'s Microdrive is beaten
to the mark by Balkan BATS

SINCLAIR'S HOPES that his Micro-
drive would be the first rapid-access
low-cost mass-storage device on the
market have been smashed by the
Hungarian-built BATS MCD-1.

The hardware for the Sinclair drive
is now complete and a planned
launch, later this year, just awaits
some finishing touches to the oper-
ating system. Details of its mech-
anism remain secret.

In the meantime MCD-1, a micro
cassette disc drive supplying 150K
of memory, is already available for
the Vic-20, Video Genie, TRS-80
and the ZX-81. Although the drive is
cheaper than conventional disc
drives, the cost of a complete system
is far higher than cassette systems.

However, there is no doubt many
users will consider the gain in saving
and loading speed, as well as
memory capacity, a worthwhile
return for the extra outlay. Having
used a disc it is difficult to muster
the patience needed for cassette
systems.

Many software suppliers believe

Audiogenic Vic
cartridge

ANOTHER VIC-20 utility cartridge has
apeared on the market — Audio-
genic’s programmer’s aid, Buti,
offers the usual range of facilities —
such as Renumber and Trace — plus
two new fearures.

Buii supplies an exima 3K of
memory, hex-to-decimal conversion
and a command which reformats the
Vic to 3K or 8K memory configur-
arions.

Retailing at £39.99, it is available
from Audiogenic Lid, PO Box 88,
Reading, Berkshire or from Vic
dealers.

that small discs will eventually
replace cassettes as a medium for
games.

Macronics has beaten Sinclair
Research to the post by offering
drive and interface for the ZX-81 at
£160. The package includes disc
drive, interface card with disc-inter-
face programs, an expansion mother-
board to permit extra RAM and
printer to be attached, connecting
leads, and 2K RAM.

The drive, which is notably com-
pact, runs a 3in. floppy disc encased
in an audio-type cassette. BATS-
NCI, rthe distributor, claims two
advantages for it over other floppy
disc drives. It maintains that the disc
is better protecied by a rigid cassette
and the drive motor is said to be
more robust.

BATS-NCI, which supplies a
drive on its own for £60, can be con-
tacted ar 375b Regents Park Road,
London N3 1DG. Telephone 01-349
4511. Macronics can be found at 26

Spiers Close, Knowle, Solihull,
West Midlands B93 9ES. Telephone
Knowle 3693.

ASK for more
education

SOME USERs have criticised much of
the available educational software
for being insufficiently aware of
teaching techniques and require-
ments. A teacher writing recently
complained that there were too
many drill-type programs. In
response to this kind of criticism,
several software companies have
developed programs designed by
people with classroom experience.

ASK Ltd has assembled an impres-
sive battery of educational experts 1o
design their programs, which are
then implemented by programmers.
It has released four games with an
educational purpose for the Vic-20.
Intended for children at primary
school level, three of them are
engrossing enough for those in other
age brackets.

These cassettes cost £8.95 each
and are available direct from ASK,
London House, 42 Upper Richmond
Road West, London SW14 8DD, or
selected dealers. Telephone 01-876
0102.

Eric, stage left, is examining the Tangerine Users’ Group latest add-on for
the Microtan 65. The new EPROM storage card will accept 32/64K of
2716 or 2732 EPROMs allowing fast mass data of transfer of stored
programs into user RAM. Programs can be accessed manually or auto-
matically under software control. Up to four cards can be banked on the
system rack. Available for £38 plus VAT from TUG, 16 lddesleigh Road,
Charminster, Bournemouth, Dorset BH3 7JR. Telephone 0202 294393.
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A.S.K. announce the first four programs in a series of educational cassettes for the VIC 20.
These programs have been written by a team of teachers and professionally programmed
specifically for use in the home.

They are of proven educational value, complementing work done at school, yet all the
programs are designed to be fun to use — not just once, but over and over again.

We believe that these programs will give you and your family and friends hours of
worthwhile enjoyment. They will help your children to learn at home in a relaxed yet

stimulating way.
AN

We Want To Count. A program for young Twister. A geometric puzzle that will tie you in
children learning to count which involves the knots, testing and improving your thinking s-:kﬂls
numbers 1 to 5. Children often find it easier to and powers of concentration. The purpose is to

recite numbers than to count things correctly. rearrange coloured squares so that no row or
Four different games give the child a variety of column contains a repeated colour. Set your own

objects to count, and are presented in an exciting puzzle and test the whole family. Suitable for

and stimulating way. Suitable for children aged 3 children aged 8 and upwards.
and upwards.

Facemaker. This program is designed to help Number Chaser. A car race provides an
improve spelling, expand vocabulary and sharpen opportunity to practice and improve estimating and
observational skills. There are thousands of multiplication skills. You can choose the level of
characterful faces you can make with the difficulty you want making it different every time you
program. Perhaps someone you know? Suitable play. Suitable for children aged § to 12.
forchildrenagedStolZ. R SIS SEEE S SN N SRS SN GRS BN S e G e .

: : r
Each cassette comes in an attractively labelled box together :
with a colour booklet which gives detailed loading instructions | To A.SK., Freepost, London SW14 8BR (o stamp required)

and tells you how to use the program. I

N.B. Because these programs make extensive use of computer £ SdEe atudae: Quantit Unit price inc. | Total
memory and colour graphics, a 16K RAM PACK (or 8K RAM ¥ | VAT +88p p+p
PACK for Numaberchaser only) and colour T.V. are essential for - {
their operation. : 1 l We WantTo Count| ' £9.50 -
If you do not have a 16K RAM PACK, we will be pleased to 1 | Twister i £9.50 ‘ |
supply one a;‘tléexdiscounted price of £67.50 with your order for | | Facemaker ; £9.50 i ?
S S T T | Number Chaser | £9.50 | |
NO QUIBBLE GUARANTEE ' - | :
If you are dissatisfied with any A.S.K. program, retumn it to us o LK ACK : £87:50 ‘ ‘
within 7 days of delivery and we will give you a full refund 1 TOTAL | |
without question.
Not convinced? Then see our programs at The Vic Centre, l I enclose my Cheque/P.O. forf_____ made payable to A.S.K. LTD
154 Victoria Road, London W3, opp. North Acton tube. " NS
| Address
ASX. LIMITED, London House,
42 Upper Richmond Road West, I
London SW14 8DD
l Please allow 28 days for delivery YC8
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COMPUTER CLUB

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

Boris Allan discovered a CB
freak using a UK 101 in a pub,
and a monitor made out of a
cardboard box — in true Blue
Peter style — when he visited
Manchester Computer Club.

MANCHESTER COMPUTER CLUB is $0 energetic
that it has become known as MC2. Twice a
month the members meert at the University of
Manchester Regional Computer Centre. The
first Thursday in the month is a lecture, and
the third a workshop.

When I arrived at a workshop session,
having warned the secretary Dave Wade
beforehand, nobody knew anything about my
visit — “We’re very informal®.

I told one of the members, “I come from
Your Computer”, 10 much merriment. They
all thought that his computer was too stupid
even 1o give simple orders.

Machines were scattered all round. Many
looked out of the ordinary, particularly the one
whose monitor had sides made out of card-
board boxes. Members own everything from
ZX-81s to a home-brewed 6809. Advice was
plentiful if slightly unhelpful, “Why don’t you
buy a decent machine?”’.

Ken Horton, a committee member, gave a
talk on the possibilities of MC2 members
linking their computers over the telephone
lines. MC2 hopes to set up a bulletin board
once the members decide how to send inform-
ation down the telephone line.

After Ken’s talk, Peter Hill put up an idea
for an MC? project — implementing a general
system to produce adventure games for
common microprocessors 6502, Z-80 and
6809. Fortified by general support, Peter went
away to develop his ideas and report back to
the next workshop.

Club members range from 14-year-olds to
pensioners and although some work with com-

building surveyors or newspaper printers. At
£5 per year and £2.50 for juniors for 20
meetings, the subscription is reasonably
priced.

The meeting adjourned to a local hostelry
where, with the landlord’s permission, Peter
Fasoli plugged in his Computit UK101. He is
a keen citizens’ band user as well as a
computer freak and he demonstrated his disc-
based record system for keeping track of
citizens’ band handles, names and addresses.

puters, usually mainframes, others were

MC2 s friendly and kno

& AN

MANCHESTER

live in the Manchester area, and want to find
out more, contact Dave Wade, 28 Hazel Road,
Altrincham, Cheshire. Telephone: 061 941
2486.

Local news

Blackburn

BLACKBURN Computer Club meets on the
first Monday of every month. Dave Walsh the
secretary is planning a monthly newsletter.
More details from Mark Brummler, the
membership secretary, Vulcan Hotel, Nab
Lane, Blackburn, Lancashire. You can tele-
phone Dave Walsh on 0254-661518 or Mark
Brummler on 0254-52431 for venues.

Harlow

HarLOw Advice Centre hosts the Harlow
Microcomputer Club every third Tuesday of
the month. Bob Robson of 81 Stile Croft,
Harlow, Essex will be pleased to send you
information about the club. Telephone
Harlow 20730.

Fife

FiFe Computer Club relies on its newsletter
more than some of the metropolitan clubs do.
Members have to travel long distances to
attend meetings. Membership is, however,
limited to people between the ages of 12 and

20. More details from Murray Simpson on
0334-72485. =]
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MANCHESTER,
NOV 25-27

Bringing it all back home...

r--------—------——--——_—--—_—_--ﬂ

...to Manchester, birthplace of computing in

Britain. To Belle Vue from November 25th to | For further details about exhibiting at the Northern Computer Fair, contact the i
27th— the obvious place for the Northern - | Advertisement Manager, Your Computer, Room L215, Quadrant House, i
Computer Fair. ] The Quadrant, Sutton, Surrey SM2 5AS. Telephone: 01-661 3127. i
Following the incredible success of our London i I
show ‘the biggest-ever personal computer | Name: == B i
exhibition’ where over 38,000 people visited us in | Ve i
3 days. we're going to repeat the performance in Position in Company:__ i
Manchester. l Company: |
Whatever your specialised line of business— !

personal computers; home computing; small i [
business systems; associated software—this is the | Address: SIS |
exhibition designed for you. | |
It’s the ideal showcase for companies who need | |
to demonstrate to a fast expanding and i i
increasingly well informed audience all aspects of i _ I
personal computing. I Telephone: ]
...youcannotaﬁord [0igﬂ0ﬂ3 it L——--—-—--——---—-—--——-———----—-J
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LONELY Genie I Microcom-
puter, early eighties, with large
peripheral family but currently
unattached, would like to meet
interesting, attractively pack-
aged software, Genie or Tandy
specification, for programming,
problem solving, entertain-
ment and long-lasting
friendship. Reply in confi-
dence. Box No RS232.

ANSWERING MACHINES
~ffice certified

7 Cxy ) &3 ) % o) O
1 iy G £ (14 ) 5 il e
1 o

Buying your first Genie I microcomputer is just the start of a long and enthralling adventure, for it won't
be long before you will want to expand your system with some of the wide range of peripherals which

make up the complete Genie System.
Firstly there is the

Expansion Box,
which immediately expands your
Genie's capacity to 32K RAM, and
up to 48K RAM if required. It can
be connected to 4 disk drives, a
printer, RS232 interface or S100
cards.

Then there is the

Printer,

a compact unit with 80 column, 5 x
7 matrix print-out, which connects
to your Genie through the
Expander, or via the Parallel

Printer Interface.

The DiSk Dl’ive

gives you greater storage
capacity and full random access
file handling, with the option of
double-density through a
special adapter.

New Dual Disk Drive

now available!

Finally, there is Genie’s very own

12" Monitor,

a must if you want to let the rest of
the family watch their TV. in
peace!

Available in B & W or green tube.

The supreme advantage of the Genie I system is
its compatibility with the TRS 80, which means
that literally 1000’s of pre-recorded programs are
already available, just waiting to be plugged into
your Genie!

The recent improvements in the Genie system,
including Extended Basic, sound unit and
machine language monitor, make it the ideal
system for the committed hobbyist, and an
excellent and easy-to-use educational tool.

4"} SPECIAL TECHNICAL GENIE
- HOT-LINE ON 0629 4995

for all your technical advice and service back-up on any
aspect of the Genie system direct from the experns!

r-------------l

Please send me FREE, 16 page colour brochure on the
[ )| Genie Computer System. Ienclose 25p postage.

YC-82

G, . | Chesterfield Road,
AT Matlock

| Derbyshire DE4 5LE.

Telephone: 0629 4995. i
- Telex: 377482 Lowlec G.




If the sales hype for the new Dragon 32 is to be believed, it
really is magic. Tim Hartnell looks at this new British rival
to the Spectrum and rates the real keyboard and 32K
RAM as good value for £200, despite flaws in the manual,

A DRAGON
FOR YOUR
DUNGEOIN

METTOY'S NEW plaything may become a
strong contender for the title of ““most popular
micro under £200”. British-assembled and
designed, around a2 Tandy Color Computer
ROM, the Dragon will sell for slightly less
than £200.

If the demand created by advertising can be
satisified Merttoy’s High Street distribution
should ensure that tens of thousands are sold
before Christmas.

Full-size keyboard

For your money you get a fairly large but
light-weight unit, with full-size typewriter
keyboard. There are sockets for standard joy-
sticks, Centronics parallel printer, ordinary
television or a monitor, and a slot for plug-in
cartridges. The computer loads and saves on
ordinary cassette machines, using a surprisingly
reliable interface.

The Dragon, which has 32K of memory,
with 26K available to the user, was developed
in Cambridge. The memory can be expanded
to 64K. Most of the memory is available for
the user; it is not consumed supporting the
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machine — although each graphic page in the
high-resolution modes takes around 1.5K. By
contrast, the Vic-20 makes available less than
6K and the BBC model A operating in mode 4
less than 4K.

The Dragon offers an extensive colour
Basic, with nine-colour display and high-
resolution graphics, 256 by 192 in the highest
mode, the same as the ZX Spectrum. There is
a trade-off berween the degree of resolution
and the number of colours available. That is,
the higher the resolution, the fewer the colours
you can put on the screen at once. The Dragon
can be used with a standard TV set or monitor
and offers 16 rows of 32 characters display,
fewer lines, but the same number of characters
across, as the ZX-81 and Spectrum.

Levels of resolution
A range of preset colour chunky graphics is
available. There are five levels of resolution,
point-by-point drawing, with point-by-point
colour, a feature not available on the
Spectrum, with commands to obtain lines,
(continued on page 22)
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fcontinued from page 20)

arcs and circles. There is also a fast-operating
paint-in command to produce solid areas of
colour.

Sound output is through the TV speaker.
The manual claims five octaves, 225 tones,
155 tempos and 31 volume levels. The sound
is clear, but the single voice limits its potential
applications. '

You can turn the cassette player off and on
from the computer, which opens up the
possibility of running a program which turns
the cassette off and on at particular points.
This has some good educational possibilities,
such as having French words spoken from the
tape as they are displayed on the screen.

Dragon did not announce the computer
until the production lines were running, in the
hope of avoiding supply problems. Dragon
Data is offering the machine to almost anyone
who will stock it, sidestepping the extra-
ordinary control over retail outlets which
other companies have exercised.

Will Dragon ensure that stockists know
enough about the machine to help potential
buyers, and those with after-sales problems?

The company has already produced soft-
ware on cartridge, including educational and
games packages. Cartridge games include
Ghost Attack, a Packman variant and arcade
games such as Berserk, Cosmic Invaders and
Mereoroids.

All cartridges cost £19.95, except for Ghost
Attack which is £24.95. This software is
expensive for a £200 computer. Eight
programs could cost you as much as the
computer.

Learning element

Games packs on cassette cost £8 each. The
Dragon Special Selections are written in Basic
whereas the cartridges are in machine code
and are designed to be Listed on the screen, so
you can follow through a program, to work
out how it does what it does — adding an
element of learning to straightforward games
playing. You can learn how to construct a
simple database such as a telephone list,
operate a do-it-yourself calculator and try out a
metric converter.

Unlike many programs available com-
mercially, the Special Selections are totally
transparent, so that you can follow every stage
of the program and increase your knowledge
of programming as you examine the listing.

Dragon also plans to introduce personal
finance programs, and a Compuvoice cassette,
that will allow you to add phonetic sounds, so
you can make your computer speak with a
regional accent if you have the patience to
program it to do so. Hardware expansion
plans include a disc operating system, a serial
RS-232 port, and a major operating system.

The computer promises to be one of the first
computers which has been properly marketed
in the U.K., supported by software, standard
hardware and peripherals and adequate
distribution and supply. In many ways, it
appears to be what the Vic-20 could have been,
if Commodore has not been plagued with
production problems, limited user memory
and fairly coarse graphics.

Richard Wadman’s manual takes the first-
time user step by step through Dragon Basic
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and programming. Unfortunately Wadman
launches straight into difficult and boring
mathematics.

The moving-graphics section is an improve-
ment on the Spectrum manual. A joystick-
controlled, space shoot-out game is listed and
explained. However, the manual becomes very
difficult to follow when it tries to explain how
to use the colour. The trouble stems, in part,
from Dragon’s Basic. The colour is not
particularly easy to use above mode O,
perhaps this is part of the price for buying an
old off-the-shelf, ROM.

Dragon may have to rewrite the colour
section of the manual to make it clearer.

Some of the graphics routines I tried crashed
halfway through. Somehow, I had typed in
something which meant the machine refused
to enter any mode above mode 2. Dragon Data
claimed the routines worked on five other
machines. I tried the routines again a few days
later, and discovered they ran perfectly.

As I was using a machine with an EPROM,
there may have been some subtle error which
hopefully will not be present in off-the-shelf

Dragons.

CONCLUSIONS

W On a scale of 10, | would give it a seven or
eight, with points being earnt by the exten-
sive Basic, the real keyboard, standard
sockets, and wide availability.

B The Color and Edit commands are a draw-
back because they are complex and far
more fussy than some other machines on
the market.

B The manual has too formal an approach to
some aspects of computing, and a
bewildering method of explaining the
colour.

B The maths in the ROM is a little odd, not
even holding some powers of two exactly,
like 25.

WM Software support from the machine’s
launch suggests an intelligent approach to

marketing, in which satisfying market
demand is considered more important than
involving the whole of the U.K. in a kind of
product debugging exercise.

B The Dragon is more expensive than the
Spectrum or Atom but the cost is justified
by the keyboard and peripherals.

B The computer offers more memory for the
price than any machine on the market
other than the ZX Spectrum. The colours,
although difficult to use, are good and
clear, except for the red which was far
from satisfactory.

B The cartridge software is as expensive as
the Vic-20's.

H The keyboard, although it feels plasticky, is
an enormous improvement over touch-
sensitive ones, and at least has a space
bar.




TEXAS INSTRUMENTS

You can’t get a Home Computer
from Texas Instruments under 16 K RAM.

Make the right move into computing
with the Home Computer from Texas
Instruments. It gives you a large combined
RAM/ROM capacity up to 110 K Byte and
the ability to expand with a full range of
peripherals and software. So as your know-
ledge of computers increases the TI Home
Computer will grow with you.

Just compare the versatility of the TI
Home Computer with its price—you’ll find
it real value for money that will prove to be
a good long term investment.

The TI-99/4A is a sophisticated com-
puter designed not only for the beginner
with its ease of operation, but also for the
professional with its vast computing power
through a 16 bit microprocessor. And it
simply plugs into an ordinary household

set.

With its high resolution graphics with
32 characters over 24 lines in 16 colours
(256 x192 dots), 3 tones in five octaves plus
noise, and BASIC as standard equipment
and options such as other programming
languages- UCSD-PASCAL, TI-LOGO
and ASSEMBLER -and speech synthesis,
you'll find that the TI 99/4A more than
compares with the competition. Especially
when the starting price 1s around £200.
When you want to solve problems there are
over 600 software programs available
worldwide - including more than 40 on
casy-to-use Solid State Software™ Modules.

After all, from the inventors of the
microprocessor, integrated
circuit and microcomputer, o
it's only natural to expect
high technology at a realistic

price.
R E
g
E'E We'll help you do better.
TEXAS INSTRUMENTS
. LIMITED
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Don't let its size fool you.
If anything NewBrain is like the
Tardis.

You get what you don't pay for.
NewBrain comes with 24K ROM
and 32K RAM, most competitors expect

it may look small on the outside, but | youto make dowith 16K RAM.

inside there's an awful lot going on.
It's got the kind of features you'd

What's more you can expand all the
| way upto 2 Mbytes, a figure that wouldn't

expect from one of the really big business ‘| look out of place on a machine costingten

micros, but at a price of under £200
excluding VAT it won't give you any
sleepless nights.

However, let the facts speak for
themselves.

| times as much.

w We've also given you the choice of
| 256,320,512 and 640 x 250 screen

| resolution, whereas most only offer a

| maximum of 256 x 192.

|
|

Big enough for your business.

Although NewBrain is as easy as
ABCtouse (andchild's-playtolearntouse)
this doesn't mean it's a toy.

Farfromit.

It comes with ENHANCED ANSI
BASIC, which should give you plenty to get
your teeth into.

And it'll also take CP/M® so it speaks |
| the same language as allthe big business |

micros, and feels perfectly at home with
their software.

NO OTHER MICRO

HAS THIS MUCH

POWER

IN THIS MUCH

FOR THIS MUC

-
Y

' 4 / o
j‘!‘f’:ﬁ;ﬂ;ﬂ‘;‘fﬁm

SIZE

|




comes into its own.

The video allows 40 or 80 characters
per line with 25 or 30 lines per page,
giving a very professional 2000 or 2400
characters display in allon TV and/or
monitor. And the keyboard is full-sized so |
even if you're all fingers and thumbs you'll
still be able to get to grips with NewBrain's
excellent editing capabilities. ?

When it comes to business graphics, |
things couldn't be easier. With software
capabilities that can handle graphs, charts
and computer drawings you'll soon be
up to things that used to be strictly for the
big league.

Answers a growing need.

Although NewBrain, with its optional
onboard display, is a truly portable micro,
that doesn't stop it becomingthe basis of a
very powerful system.

The Store Expansion Modules come
in packages containing 64K, 128K, 256K
or 512K of RAM. Se, hook up four of
the 512K modules to your machine and
you've got 2 Mbytes to play with. Another
feature that'll come as a surprise are the
two onboard V24 interfaces.

With the aid of the multiple
V24 module this allows youtorunupto 32
machines atonee, allonthe same e
peripherals, saving you afortune on extras.
L The range of peripherals on offer
include dot matrix and daisy wheel printers,
912" and 24" monitors plus 5%’ floppy
disk drives (100 Kbytes and 1 Mbyte) and
5% Winchester drive (6-18 Mbytes).

As we said, thisisn't atoy.

It doesn't stophere.

Here are a couple of extras that
deserve a special mention. '

The first, the Battery Module, means
you won't be tied to a 13 amp socket. And,
even more importantly, it means you don't
have to worry about mains fluctuations
wreaking havoc with your programs.

The ROM buffer module gives you a
freedom of another sort.

Freedomto expand in a big way. It
gives you additional ROM slots, for system

So as abusiness machine it really i
|
I

software upgrades such as the Z80 N i i G el : i Al
o ewBrain, Grundy Business Systems Ltd. Grundy Ho use, Somerset Road, Teddingt

Assembler and COMAL, 2 additional V24 ¢ 2 Sl '
ports, analogue ports and parallel ports. Each NewBrain order will include a FREE comprehensive user manua! acatalogue of expan

From now on the sky’s the limit. and perpherals,and a defailed list of available software.

Software that’s hard to beat. Please send me the following:~ Price pet item

A lot of features youd expect to find Quantity | ftem (Inc.VAT & p&p) |
on software are actually buift into NewBrain A £23300
NewBrain soyoudontneedtoworryabout NewBrain AD with onboard single line display £26750
screen editing, maths, BASIC and graphics. Printer £466.00

However, if you're feeling practical Monitor 12 £142.50
you can always tackle housenold manage- Total £
ment, statistics and educational packages. o L N e A N

inien’ enciose acneque Al Urgeniof & ————paydbie (0 GIunay pusiness oy: ACOO(H_ 'it.‘

ggg;ﬁiﬁgﬁgﬁﬁgiﬁ; Irsanntgaé[;\ff?rr:i(n?jrzd NewBrain, Grundy Business Systems Ltd., Grundy House, Somerset Road, Teddington TW11 8TD. RGN
bending games to while away spare time. I Please debit my Access Card No: my Barclaycard No:

Waste no more time. I Signature

To get hold of NewBrain you need go

nofurtherthanthe coupon atthe bottomof | | Name
the page. Address
With your order we'll include a hefty |
instruction manual so you'll know where
to start, and a list of peripherals, expansion Postcode

modules, and software so you'll kKnow Registered Number 1522978
where to gonext. VAT Number 358661618 NEWBRA'N
® CP/Mis theregistered frade mark of Digital Research inc. Please aliow up to 28 days for delivery.




SURVEY

VICEX

Expand that tiny memory and
you could take advantage of
all the Vic's good features.
Boris Allan examines some of
the leading manufacturers’
memory extension boards and
cartridges for the Vic-20.

THE FIRST question we asked when reviewing
the Vic-20 memory-expansion units was,
“How good is the idea?”’, and we judged that
probably the best ideas were to be found in the
Stack products — 3K memory and Storeboard.
By their very nature, when cartridges are
plugged into a socket, that is the end —
nothing can be added. Both the Stack 3K
RAM unit and the Storeboard have sockets at
the rear to enable the user to add further
accessories — in a similar manner to many of
the ZX-81 add-ons.

The quality of the conception behind the
cartridges from Commodore and that from
Arfon was not brilliant, but adequate. The
Arfon expansion unit was large and not cleverly
conceived. The Beelines Beebox, because of
its design, tended to obscurc the television if
the television and the Beebox were on the
same level. Generally, a set of staid products
which are far from the forefront of design.

Ideas in practice

One can have a clever idea, and carry it out
badly; equally one can have an ordinary idea,
and execute it extremely well. The Srack
products were clever ideas which suffered in
practice. For example, there was not sufficient
rigidity in the connection to the cartridge slot.
The Stack Storeboard had a further complica-
tion, in that, though designed to take an extra
24K which is plugged into the board by the
user, we were unable to open the case.
Though it must be possible to open the Stack
unit, our failure bodes ill for the ordinary user.

The Stack units seemed to be well con-
structed, and the printed-circuit boards
seemed to be well prepared, but — on a
personal note — we did not like the black
leatherette covering of the Stack units.

The Arfon expansion unit needed little
examination to reveal that it was solidly
constructed — the case seemed to weigh a ton.
It was here troubles started: we had been
supplied with a case into which the Vic-20 is
eased and the rear cartridge port has to engage
with a well-produced printed-circuit board. So
far, so good — even if a little tight — and then
we realised that the case needed a lid on which
the television should sit; an “optional’ extra it
would appear. Without it we were unsure
where to put the TV. A well-made, if incom-
plete, piece of equipment. The Arfon cartridge
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PANSION UNITS

Pictured together: Vic-20 in Arfon expansion;
Commodore cartridges resting on Beebox;
and Stack boards. Below, inside the

Beebox. Top left, Stack; middle,
Vic on Beebox; bottom,
Commodore
cartridges.

— the expansion unit has seven slots for such
cartridges — seemed to be equally well
constructed, as did the Commodore
cartridges.

The Beelines Beebox is supposed to do two
jobs: it increases the capacity of the Vic-20 and
also it provides a 40-column facility with
Prestel graphics. The Beebox is a black box
slightly wider and deeper than the Vic-20, and
about 2in. to 2.5in. high. The Vic-20 is
supposed to sit on top of the box. Unfortu-
nately, there is no provision for raising the
TV, so the Vic and box obscure the television
picture.

A connector is plugged into the Vic

cartridge port, and another connector is

plugged into the user port: the television
connection is either plugged into the box for
Prestel graphics or into the Vic-20, with
adjustment of memory switches for the
expanded Vic with Vic graphics.

Cartridge connections

The cartridge connector on the Beebox
seemed a poor piece of work: there were spaces
in the top of the cartridge connector covered
by a piece of wide plastic tape, which one
could easily break accidently. The metal teeth
did not extend to the edge of the connector.

All the Commodore cartridges worked per-
fectly well, as did the Arfon cartridge and the
Stack 3K memory but, as noted, we could not
open the Stack Storeboard.

Our problems with the Arfon expansion
unit were to do with inconvenience, which was

unfortunate for a device which is to add to
convenience of use. To fit the Vic-20 into the
unit was an awkward business as was
arranging the cassette lead. To change the
cartridge one either had to remove the tele-
vision and lid, or not use the lid. It is not
possible to address the slots by name, which is
a pity, especially as it seems part of the design
philosophy.

The Beebox worked as an expanded Vic-20,
but did not work as a Prestel graphics
machine. That is, a machine which uses
Prestel graphics, but is not, as yer, connected
to the Prestel system. Plugging the TV into the
We could obtain nothing but snow on our
screen when we tried the other variant.

Prestel graphics

The Prestel system worked fine on Beeline’s
monitor, but not on the rtelevision, even
though standard Vic-20 graphics on the Beebox
worked perfectly. Programming the new
machine was not like programming the Vic-20,
because none of the standard Vic characters
were available, everything was in lower case,
and shortened commands such as Pr had to be
typed pR. When in Prestel mode the sound
generator was unavailable, and so the Vic-20
was silent.

While trying to make the Beebox work, we
went through the documentation carefully,
and like much documentation it left a good
deal to the imagination. The Beebox-40 User
Manual has been produced — it appears — by
a word processor, and so instead of proper
diagrams there are pretend diagrams. A
pretend diagram is one which is not drawn,
but uses dashes, colons, and stars, to indicate
lines. The use of such diagrams means it is
more difficult for the reader to understand.
We did not find the manual very useful, and
would have liked at least one circuit diagram.

The Arfon documentation was better, with-
out being fantastic — at least it had a diagram.
The Stack documentation was interesting. It
had a demonstration program, and more
spelling mistakes than any other but it was still
not enough — no circuit diagram, for example.
The cartridges had no explanations, except for
the one from Arfon — but none was really
needed.

Though most people do not want circuit
diagrams with the increasing sophistication of
the ordinary user, more people soon will.

The final question must be, “Does the
product do what is promised? What is
promised?” For all cartridges we can say
“yes”. The Stack low-cost 3K RAM depends
on what you consider to be low cost, and we
felt that the advertising of the Storeboard

(continued on next page)
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{continued from previous page)

might be misleading. In the advertisement it is
claimed that you can power up the Vic-20 to a
massive 32K, for “only £49”, but beneath the
price you read in smaller type “(plus VAT) for
3K”. So you find you have to add 24K RAM
yourself, and pay for it. I do not like such a
hard sell of decent equipment.

The Arfon expansion unit is commonly
pictured with a TV sitting atop, with the
optional lid in use. This is not fair, because it
is not the standard unit, and can easily
confuse.

Beelines claims that the Beebox makes you
“the owner of a pint that thinks it’s a quart”,

but later the company has a disclaimer which
says that “no claim is made concerning the
reliability of this product. Beelines . . . cannot
assume liability or responsibility for any loss
or damage arising from the use of this product

.. The Sale of Goods Act might have
something to say about such disclaimers, so do
not be fooled — if a product is not reliable, it is
not fit for the purpose for which it was sold,
and you still have your rights in common law.

CONCLUSIONS

B Remember how much each of these
goodies costs, and compare its cost
to the cost of a Vic-20 when you are

making your decision to buy.

B Buy any of the cartridges, but you will
not be able to expand without the
cartridge possibly becoming
redundant. The Stack products
though insubstantial, are not too
highly priced — note that | did not say
“cheap”.

BThe Arfon Expansion Unit is
substantial, well-made, but expen-
sive, and it is not as convenient as it
might be — especially without the
optional lid.

B The Beelines’ 40 characters are avail-
able only in Prestel mode. =

Company Units reviewed
Arfon Vic-20 Expansion Unit
Electronics 3K RAM Cartridge
Beelines Beebox-40
Commodore 3K RAM Cartridge

8K RAM Cartridge
16K RAM Cartridge

Stack Computing Low Cost 3K Memory

Storeboard

Cost Address
£85 plus VAT  Cibyn Industrial Estate,
£26.04 plus VAT Caemnarfon, Gwynedd.
Tel: 0286 5005
£253 including Beelines Bolton Ltd,
VAT 124 Newport Street,
Bolton BL3 6AB
Tel: 0204 385299
£29.95 Commodore,
£44.95 Baker Street,
£74.95 High Wycombe, Bucks.
Tel: Slough 79292
£25.99 Stack Computing,

£49. 290-298 Derby Raod,
Bootle, Merseyside
Tel: 051 933 5511

+ CASSETTE DECK
+ INTRODUCTION TO BASIC
(PART 1) WITH 2 CASSETTES

ANIROG Gumputers

Beginners Bag £5049
Vlcg 2@ (£240 INC. VAT)

LIRITE
EFFICIENT

+ LEARN COMPUTER PROGRAMMING
+ 5 EXCITING GAMES ON CASSETTE
FREE DELIVERY. 1 YEAR GUARANTEE
LARGE SELECTION OF SOFTWARE IN STOCK
FULL VIC 20 RANGE, DISC DRIVES, PRINTERS,
JOYSTICKS ETC. STOCKED. FULL STACK AND
ARFON RANGE STOCKED.
CALL OR WRITE FOR FULL LIST OF HARDWARE
AND SOFTWARE.ALL AT DISCOUNT PRICES
EXTRA 5% DISCOUNT FOR
1 YEAR ON ALL PURCHASES
WHEN YOU BUY A BEGINNERS
BAG

COUNTER SERVICE
CO OP CRAWLEY [ |

MAIL ORDER SERVICE

=) 26 BALCOMBE GARDENSE
‘? HORLEY, SURREY

' M HORLEY 2007/6083

9 BARCLAYCARD, ACCESS WELCOME

CREDIT FACILITIES AVAILABLE ¢
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® Improve your ZX BASIC Programming
skills with this new book

® Assumes knowledge of the Sinclair ZX81
BASIC manual only

@ [llustrated by over 25 useful and enjoyable
programs, demonstrating the rules
described, while making the most effective
use of 1K

® Many of the principles listed are of more
general application, most particularly to ZX
SPECTRUM Basic

® Send £3 to:

Ivor Killerbite,

10, Elson Road,
Formby,

Liverpool L37 2EG.




MELBOURNE HOUSE - 2X81 - SPECTRUM

Why IS
this man
smiling?

You'd be smiling too if you were Dr. lan Logan.

Dr. Logan is shown receiving the Rosetta Stone Award for
his perceptive insights into the way the ZX8| ROM
operates. Melbourne House are proud to be the publishers
of Dr. Logan’s books.

Melbourne House are Sinclair specialists, publishing books
that are winners in every category. VWhether you are a
beginner or an experienced programmer, you'll need
Melbourne House books.

If you've got a Spectrum on order (or better yet, if you've
already got your Spectrum), then you'll be glad to know
that Dr. Logan is working on Understanding Your
Spectrum, sure to become the definitive book on the
Spectrum.

So if you want to smile like Dr. Logan, you can do one of
two things: Order one of our books from your bookseller
or fill in the coupon and really understand your Sinclair, or
you can write a great book or program and send it to us.

Who knows? Your smile may be in this ad. next year!

O Machine Language Made Simple For Your Sinclair, £8.95

O Understanding Your ZX8I ROM, by Dr. lan Logan, £8.95

O ZX81 ROM Disassembly Part A, by Dr. lan Logan, £7.00

O ZX8! ROM Disassembly Part B, by Dr. lan Logan and Dr. Frank O’Hara, £8.00
O Not only 30 Programs for the ZX8I: IK, £6.95

O The Complete Sinclair ZX8| Basic Course, £17.50

. -
a gkt .

Orders to
Melbourne House Publishers, Correspondence to Glebe Cortage,
7 131 Trafalgar Road, Station Road, Cheddington,
“':“ Greenwich Leighton Buzzard,
- London SEI0 BEDS LU7 7TNA
] Please rush me your new Spectrum/ZX8| catalogue. (Please specify.)
| Please send me books as marked above. Note: Please add 80p for post, pack & VAT

N ek e

F T [ o R o P T T T L PP O T O T P L T O O P L S TS e Py T S A i T S AL SR . Postcode

MELBOURNE HOUSE - ZX81 - SPECTRUM




Last month Tim Hartnell
majored on the Spectrum'’s
graphic and colour capabilities.
Now Tim Langdell tackles its
sound facilities and develops
further the colour theme.

LIKE THE ZX-81, the Spectrum was built
down to a price and not up to a specification.
This meant that Sinclair Research tried to
assess how much you and I would be willing
to pay for a micro with colour, sound and
high-resolution graphics, and designed the
Spectrum accordingly. It quickly becomes
apparent when you explore your Spectrum’s
facilities that, to give you reasonable colour
and graphics for the money, Sinclair Research
seems to have skimped on the sound capabil-
ities. In fact, its sound is poor.

To produce sounds on the Spectrum you use
an aptly-named command called Beep. This
command is followed by two numbers, the
first of which is the duration of the note in
seconds, and the second the pitch of rhe note
in semitones above middle-C. Thus,

BEEP 1, 0
sounds middle-C for a second,
BEEP 1, 1

sounds C-sharp for a second, and so on. The
note can be from about 0.00125 seconds — any
shorter and it is not audible — to around 10
seconds.

To be more accurate, notes from around 60
semitones below middle-C, which is the lowest
pitch, to about 50 above can be up to 10
seconds long. From there upwards, the note
has to be shorter, until at the maximum pitch
of 69 semitones above middle-C the maximum
duration is about four seconds.

The problem is, though, that the sound is
extremely quiet. Even in a silent room it can
be difficult to hear anything much higher or
lower than the middle-C. The highest notes
are virtually inaudible and perhaps this had
led to the criticism that the Spectrum can
produce pitches so high that they are only
useful for annoying bats.

In fact the top pitch is about 13,300 Hz, or
five and three-quarter octaves above middle-C.
This is almost two octaves above the range of a
piano but still, in theory, well within most
people’s hearing range. Certainly my bat is not
at all bothered by the highest notes.

The very low volume must be considered a
design fault and I hope Sinclair Research is
already preparing a modification for future
Spectrums.

The only way to make the sound louder is to
take an output via either the microphone or
ear socket at the rear of the Spectrum and feed
this signal into the microphone socket of your
hi-fi amplifier, or into a similar input of what-
ever amplifier you might have.

The signal from the ear socket is a little
stronger than from the microphone socket. I
found that the signal is reasonably strong and
casily overloaded the input of my cassette
player. Connecting it up to my hi-fi’s micro-
phone socket worked better because my
Yamaha amplifier comes equipped with a
volume control on its microphone input. By
doing this I could obtain considerably louder
sounds which were much richer in quality
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than the sound coming from the Spectrum’s
own speaker.

The quality of sound varies a great deal,
though, across the pitch range. The lowest
notes sound like a series of clicks rather than
music, and the highest ones tend to warble. Of
about 10 octaves available, only about half are
really usable for music — but that is not bad
for a simple sound device such as this.

My main worry was that it was far from
convenient to always position my TV,
Spectrum and equipment near my hi-fi. It was
also a major nuisance having to plug and
unplug the cassette recorder whenever I
wanted to load a program, or save one on 10
tape.

Enough of the criticisms — what can you do
with the Beep command? Of course, it is
possible to program simple tunes with it. The
Spectrum manual suggests that vou draw out
staves and bar lines for music and having
written your tune, you can make a note of the
numbers which correspond to each note’s
pitch and duration. Yet that is not easy and

REM Composer
DIM dGSQJ; “IH n(bﬂ

é © Tim Langdell
S LET r=d:

4 BORDER S: PﬁPEF« 1: INR 9: C©
@ PRINT “Enter oUr BUusic< by
Ying the noxe ifske ana

n it* durat:on.

S PR INT **“YoUu have two ocCtav
?! middle C.™ “En

uT
39 FOk Sai TO LEN as STEP 2

1%% CODE asgi(s) (97 THEN GO TO
32 IF as(s)s="e" THEN LET r=1
33 IF asi(s)="f" THEN LET r=sl
34 IF as$(s)="a" THEN LET vr=-.5
35 IF as(s)="gd" THEN LET r=.5
36 I 88(3)="9" THEN LET r=1.%

presumes, perhaps wrongly, that you know
something about writing music in notation.
How much better it would be if you could
just play the Spectrum like an organ, or type
in notes as letters rather than complex Beep
commands. The listings in programs 1 and 2
allow you to do these two things. The first
program simply uses the Inkey$ command to
read the keyboard. If you press key T it plays
middle-C, key Y is a tone up, and so on. I leave
you to improve the program’s clegance and

SPECTRUM

1 REM oncnn Q T:n Langdett
2 BORDER 1 AP 4.: NUERSE
2= CLS
3 PRINT "“Chose One of three ©
ctaves; tupe “B3” 10 have niddile
C on the T rey, "L rfar an oct
ave higher, and "“d° for one iowe
i
4 INPUT q$: IF qs$="m" THEN LE
T k=D
S IF Qs$="u” THEN LET k=12
6 IF qQg="d~ THEN LET Lr=-12
7 CLS
& INPUT "Want Mibralo7".vs
S IF ve="y" THEN GO TO 11
19 LET Xx=0.3: GD TO a8
1A LET x=0Q.
1S PRINT ; PRAPER @; AT A
(4 TR AT 3,8; WY AT i AT
Q.10 "R AT 3,12; “T”:; P
AT 346 "UV AT 3, 18; 3.29
;AT I RT 3;22}"?";9T i The
heuboard layouvir™
168 REM Use inv. get
iNverse nusbers:
17 PRINT RY 2.5;" K}
B 8% Boi00. 253 A%
20 Ir INKEY$="a"
t91 IF INKEYg="1" x,0
+
122 IF INKEY$="8" > P §
+
23 IF INKEYs3="y™ x 2
+K
IF INKEY$="7" X,
+ K
Kas IF INKEYS$="u" X ;4
>
!26 IF INKEYS$=“i*“ x,=
+
27 XF IMKEY3="9" X ,8
13
28 IF INKEYs="a" xX.7
+E
29 IF INKEYS="0Q THEM BEEF x .8
r &
3 3@ IF INKEYS="p" THEN BEEF X,9
L3
% 31 IF INKEYS="r" THEN BEEF x, -
K
;' 2 IF INKEYS="4" THEN BEEP x, -
K
1* IF INKEY g§="e' THEN BEEP x,-
-tk
*-t IF INKEYs$="3 THEN BEES X, -
3
TT3s Ir INKEYS="w" THEN DCEF ;-
Sax :
*36 IF INKEYS$="2" THEN BEE&FR x,-
S5+K
37 IF INKEYS="q"” THEN A8EEFf X, -
7K
4 00N TOSR0 Program 1.
REM Fre uenc envelLope
LR q Eangdett
2 DORDER 3: PRPER 6z CLS
1@ INPUT “Start frequency? ; F
11 SN Try £=
20 INPUT “Interval? ;i
>4 & Ex Trg i=sl
30 INPUT "End frequencu7?;fe
21 REM Try fexd
4@ FOR a=f TO fe STEP
S@ ORAW 2@{: 10=*a: EEEﬁ 2.03.2a
5@ KREXT
7€ DRR 2@ 2] (23 =% 2 ;i‘-a,fe
Vv FOR wwfe TO F wicP
9@ DRAV 20%i , -108w: BEEP 0.03,
w
A T Program 3.

CArg LOCK TRUE OO -1“0




.r?B LET niy)={CODE as(s) -87) +(2
41 LET y=y+d
42 LET r=
43 NEXT s
45 LET y=i
5@ FOR x=2 TO LEN 8% STEP -}
60 LET d(y)=URAL asix) 2
65 LET yuy+1
7@ EXT x
80 GD TO 200
90 STOR
100 IF asis)="F" THEN LET r=.5
1@1 IF as(s)="G" LET =S
198 IF as(si="B" THEN LEf Fr==u95
1032 IF as(s)="A" THER f=-.%
2104 LET Ryl =(CODE as(s;-&? -f) %
183 L ET =0
196 LET E‘-le
112 GO T 4+
200 FOR t=1 TO LEN as/2
210 BEEP d(tY ~2,.n (L)
22 NEXT €

Program 2.

find a way to vary the duration of each note.
You can store your tune for later play-back.
Why not program in two keyboards as on a
double manual organ?

The Spectrum allows you to program fract-
tional changes in pitch. You could use this
capability to tune your “‘organ” to another
instrument, and you could also create other
scales than the so-called even-tempered one
obtained by Beeping whole pitch values. You
can even create scales for oriental music which

SOUNDS

uses more than just eight tones in a scale.

The second program allows you to type the
notes as letters and the duration as numbers of
beats — alternating notes and durations. This
allows you to forget about the Beep command
altogether and you no longer have to calculate
what number the Spectrum recognises as
which pitch. I have made upper-case letters
stand for the notes from middle-C to the G
above, and lower-case letters are for the next
octave. You can, of course, alter this to your
taste.

I have also made the basic beat half a second,
which you can easily alter, too. Notice that
you are entering your whole tune into a single
string, so if you want you could save your
masterpicce on cassette — remembering to use
Goto and not Run upon reloading or yvou will
clear your string.

Unlike the BBC machine, the Spectrum is
not equipped for sound synthesis. So if you
have used a ZX-81 with either the Stuart or
Quicksilver sound board, you will be very dis-
appointed with the Spectrum’s abilities. The

1 duratign/irequency
velope:& Tim Langdell
2 aonoen 2: PAPER 4: CLS
1 LET =0.0%5
5o '329”°:T°a§93755e°'533
i #i .
4@ LET s:{-a-a oS r
S@ NEXT
8@ DRAU so @: BEEP @.5.2
Program 4.
1 REM Man climbs Lladder
® Tim Langﬂett
2 REM to creéate s3n CHRS
3 BORDER 4: PAPER 6: CLS
1@ POKE USR “p”, BIN 03011008
2@ POKE USR “p™#1,BIN auladioed
S@ POKE USR “p"+2,.5IN 10011801
42 POKE USR "p"+3,BIN 2111111@
S@ POKE USR “p +4,BIN PPR11008
S8 PoiE s iiEaa Lenit
7@ POKE U "R 46,
8@ POKE USR “p"+7,BIN d2Q22led
9@ REM Second man for movement
100 POK SR "u”, BIN PAR11000
118 POKE USR "u"4$i1,BIN oplddles
128 POKE USR “u"+2,BIN 18211001
130 POKE USR "0 +3,BIN G1i111I11D
140 POKE USR “U“3+4,BEIN ABB11300
150 POKE USR “u“+S,BIN oRidoii
16@ POKE USR "u"+56_BIN 2B1@
A7& POKE USR ™ "+7 BIH elacona
288 REM Draw
218 LET x=BIN a:-aee:n
22@ POKE USR "a”
232 POKE USR "&° 41
220 POKE LSR ~3-32 BIN 91111110
250 POKE USR “a"+3,X
GG POKE USH "B of .3
27@ PUKE USR —~a - +5,X%
282 POKE USR 21 +8.BIN 01111210
296 POKE BT X
I FOR —9 TO 21
310 PRINT AT 1,1@; "A": REM This
is the grnphic Chf‘ °n ey 1=
3a2@ NEXT
330 LET xs@: LET y=21: LET z=-1
3408 FOR N=u 7O x STEP =z
PAUSE 2-

350 FRINT AT n,lqﬁ G

36@ REM These are graphic chrs
remezser!

370 PRINT AT n,10; "A"

280 IF ABS zsx THEN GO TO So9

390 BEEP 0.02,30: BEEP R.02,40
400 NEXT n
419 LET k=X LET Xmy: LET Y=k:
LET Zm-X
420 GO TO 34
£00 DoEP @-8%, (48— (n 231
810 NEXT n: GO TO 339
1 REM Bomb drop® Tin lanidelt
2 REH AN EXRERNAL AMPLIFIER
UILL HELP
i@ LET x=0.3
29 FOR N=69 TOD S8 STEPR -
39 BEEF 2.05.R
40 LET x=x+2.1

5@ NEXT W
6@ REH Exp\;sion(?)

2
519: BEEP 0.01,-S

tangde il

2@ _BEEP X ,i: BEEP x 6: BEEP X,
s: BEES x,12: BEES X, BEER X,
3a: BEEP % 36: BEEP %,4. BEER x.
&: BEEP % ,8

2@ PRAUSE & REHM Uails For ey
preas

48 GO TO 18 Program 5.

1 Muscript
gT ig Lanodetl
2 PAPER 1: INK S: BORDER B: C

18 PLOT @,1S1 : DRAU 2S5,.&
28 PLOT ®.143:. DRRW 2SS
2@ PLAOT D.AZE: DRAAL ES=.Q
4@ PLOT 2,127 DRAY 255,00
SB PLOT 2.119: ORAW 255.3
858 REM HRLF BEAT NOTE
78 LET X= ©
8@ LET Y=SIN 02909120
85 LET Z=SIK 01i1i16@
et ”52 E A BIN QQ0SP111
199 POKE US “E” e, B3I
119 POKE USR "E"+3 EIN DRVDVRIDL
128 POKE USR “"E"+1.,Y
13@ POKE USR "E +4fY
149 POKE USR “"E"+S.Y
1568 POKE USR “"E“+6.,Y
16@ POKE USR ":"+7 Y
17@ PGKE U3SR “C-,
18a POKE USSR “C"+1 BIN DR11ll00
190 POKE USR "C 42.Z
208 POKE USR “C"+3.Z
RAS BoEE pam Cou s
‘ R “"C"+8, B*M 20111800
230 POKE USSR ":"+s
248 POKE US ‘G /

USSR
PRINT O - ergm s
4 3:ren QUER 1; ﬁa 2,2 7E” BT

REM These
X&VS B andiCe . ‘PR Chrs on
E70 BEEF B. 28,12

Program 6.

Spectrum can only produce a tone, composed
of a series of clicks, and maintain the tone for a
specified time.

With a sound board, and with other micros,
you can alter the quality of the sound, change
how fast the note builds up in frequency, or
how fast it dies away — known as the frequency
envelope. With the Spectrum you are limited
to finding uses for the change in quality of the
sound from clicks to warbles and simulating
sound envelopes.

Programs 3 and 4 are examples of how you
might experiment with frequency and duration
envelopes. Such things are made possible by
the fact that the Spectrum can accept fractions
of a second for duration, and fractions of a
semitone for pitches.

By experimenting with a variety of fractional
changes in pitch and duration you can use For-
Next loops to ramp up to a given tone, and
ramp down from it again. Note in the
examples in programs 3 and 4 that there are
two ways you can speed up the transition from
one pitch to the next; either by reducing the
duration of the intermediary pitches, or by
increasing the value of the Step command in
the loop.

The former leads to a rather less musical
sound, but the latter gives less smooth
ramping. You will have to experiment with
the values before arriving ar useful sound
shapes. Be warned, though, you will not be
able 1o produce sounds in this manner which
will match those from a synthesiser.

Program 5 illustrates how you can use the
Spectrum to give sound effects for games. I
have included a man-climbing-a-ladder
routine, a bomb drop, and a phasor sound.
None of these is up to arcade game standards,
but can give you a useful added dimension to
your games. Note that the bomb drop has the
pitch descending rapidly from around 60 to
50, with the steps increasing in length as the
bomb falls to give the impression that it is
speeding up.

Program 6 shows a routine which uses the
user-definable graphics facility to make
pictures of notes on staves. It would be casy to
extend this idea so that notes typed in with the
Spectrum acting as an organ or as letters could
be displayed as notes graphically. Key signa-
tures and clefs could also be shown.

The next listing, program 7, gives a glimpse
of how you might link sound and colour on

{continued on next page)
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(continued from previous page)
your Spectrum. It plays a random tune, plot-
ting random colours as it does so.

My general conclusion must be that the
Spectrum’s sound is very limited and poorly
designed. The fact that the sound is so very
quiet using the internal speaker alone is very
annoying. The sound is also used to give
auditory feedback that a key has been pressed,
although at switch-on the click made cannot
really be heard.

You can alter the pitch of the keyboard beep
by Poking location 23609, and I suggest that
you try a value around 100. This gives a
pleasant tone which can just be heard. This
facility can be very useful when typing in large
amounts of data. But it is a great pity thar this
keyboard beep is also amplified along with the
sound if you add an external amplifier. The
effect is very annoying when Inputting data
into a program which is using the sound
facility.

To avoid these beeps on your stereo, you
would need to go through the tiresome routine
of unplugging and plugging your jack plugs
from the Spectrum. Perhaps Sinclair might
consider making the keyboard sounder and
the beep facility separate circuits on a later
model, but certainly the company must think
about making the internal amplifier much
more powerful.

The Spectrum’s sound is one of its more dis-
appointing aspects, but with perseverance you
will be able to put it to good use in games.

Let us now explore some more facets of this
machine’s colour graphics.

How many colours in a Spectrum? Seven, if
you think of a rainbow? Or perhaps eight, if
you accept Sinclair’s insistence that black and
white are colours? How about 64 or even 128
though? Well, it is possible to obtain consider-
ably more than the basic eight colours on a
Spectrum. The trick is to use a user-defined
graphic which is like a miniature chess board
in appearance, or to draw diagonal crosshatch
lines across your TV “page” using the draw
command.

Program 8 shows how to create the graphic

1 REM Interrerence
0 Tim Langdell
2 BORCER
1@ LET I-INT (SERND) +1:
INT (S2RNDG) +1
1% IF I=P THEN GO TO i
20 INK X: PAPER P: CLS
38 FOR n-o TO 255 STEP
4@ PLOT 128,88: DRAV -327+n,—a

E0 MNEXT A/

680 Fon B=P TO 17 STEP 2

70 PLOT lna &a- DRAU 127, -37»B
80 NEXT

S@ FOR c-a TO RES STEP

10@ PLOT 128.88: DRAU 15‘7-C‘,#7
11@ NEXT C

120 *OR Dm@ TO 17X

LET P=

STEFP a
138 PLOT 128.,88: DRBU -19).&: -p
149 HEXT D
159 FRAUSE 280: GO TO iv
Program 9.
10 REM & T_Kat.ida-.s
il Lanzseti
20 — -

. 98 IF Z=0 0OR Z=7 THEN D 70 as
108 PRINT INK Z AT 11-X,1683+Y RS
110 PRINT IMK Z;AT Lii-X, i6-Y, R=
128 PRINT INMK Z AT 11¥»X, 15+Y,ﬂ
139 PRINT INK Z_ 8T I14¥ . 15-Y:RS

INUERSE 21 AT 11-¥, 15>

FRINT INVERSE 1.R7T 211-X,1i6-

PRINT INVERSE 1;RT 11+X,18+

PRINT INUVERSE 1;AT 1i+X,16-

GO TO 40 Program 10.
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1 REM

i@ BORDE

2@ LET NOTE=RND¥2@

3@ LET DUR=SRND#9.5

4@ LET YTu (RND#&) 41

S@_PRINT INK I,AT 20-NOTE , 60 %D

Musicolage
T:n Langde L L

uR

&0 BEEP DUR,NCTE

79 60 TO 20 Program 7.
1 SFEM 188 coLours

E&Tam Langdetl

S REM CHEKER PRITERN

18 FOR R0 TU & STER 2
20 FOKE USR BIN 93510191
POKE LSRR “A~sAel, RaEn 10101010
30 NEXT A

78 PRINT PARPER P; INK I; BRIGH
T B;“RA";P;1;: NEXT B

S8 RER Pl s Re s tour

L1 .

106 FOR P=® TO FOR I=0 7O 7
FOR B=& TO

123 FRINT PapER I. BRIGH
T s;'ﬁnnnnnnnnnnnnhnnnnnnannnnnn
ARAARA"

13Q NEX
Llze & FoRE as&ga 25S: REM AUTO

15@ NExT B: NEXT I: NEXT P
Program 8.

character needed and demonstrates how you
can mix the standard eight colours in pairs of
adjacent pixels so that more than 100 colours
or hues can be obtained. The second part of
the program runs through the colours again,
but this time each colour fills a video page —
which gives a better colour result. You can
Print Over these colours as you would the
normal eight.

The Spectrum is also capable of some rather
fancy pictures which resemble interference
patterns in light. Program 9 gives an example
of this, and randomly changes the Paper and
Ink colours. You might try removing the CLS
command so that the new Ink and Paper are
written over the previous ones. This also gives
a clear demonstration of the fact that you can
draw in the 176 by 256 resolution, but colour
is set at the 32 by 22 character-space level.

It is very interesting to see in this last
program how one of the Spectrum’s short-
comings can be an asset. You may have heard
some people refer to the rather marked “dort
crawl” on the Spectrum. This means that
when you draw a few lines of one colour on
top of paper of another colour, then the Ink
lines seem to shimmer rather than being absol-
utely steady. In the last example, and in others
too, this shimmering effect adds a very inter-
esting dimension to the colour display.

Program 10 is a form of kaleidoscope using
the graphics character obtained by pressing
Shift 9 followed by Shift 8. The Ink of this is
varied at random and the blocks of colour are
printed symmetrically in four places around
the screen. Lines 90 and 150 onwards rub out
some of the pattern to avoid crowding — and
make it more interesting.

The next program, number 11, I have called
Snowflake. Lines 60 to 180 draw the snow-
flake and the other lines allow a new feature on
the Spectrum to be realised. Usually the only
way to change the Paper colour is to type in
Paper x, where x is a number between 0 and 7,
followed by CLS. This of course wipes off any
pattern you had on the screen. By creating a
string of spaces sufficient in number to fill the
whole screen you can use the Print Over 1
command to change the Paper without destroy-
ing the partern.

In this program the Paper is changed in this
way at random. There is an alternative method
for changing the Paper while retaining the

graphics by Poking the memory locations
between 22528 and 23231 — the next 64 bytes
refer to the bottom two lines of screen where
the program is entered. These locations
contain the attribute codes for the character
positions on the screen. So if the position 0,0
is cyan, Paper 5, then Peck 22528 would
return (8*5) 40.

You would need to use the Int command to
determine the Paper colour already present.
For example:

INT{{PEEK a}/8) = colour code
where “a” is the address. You would then
substract 8" this value from “Peek a” and add
8* the code of the new colour to “Peek a”.

Program 12 demonstrates a rather puzzling
feature of the Spectrum. When I was trying to
draw lines of the same colour across the tele-
vision screen I discovered thart although I only
specified one colour, two were drawn on
occasions. This program shows that what
colours are drawn when only one has been
requested depends on which Paper colour the
lines are drawn against.

The first lines are two pixels apart whereas
the lower lines are three apart. As you see, the
upper ones are usually in the same, requested,
colour whereas the lower lines are most
frequently different colours. I have Over
Printed a block of the Ink colour to show
further aspects of the effect.

So that you do not think that this is a
property of drawing lines across a single
character square, I have included four lines
which are first an even number and then an
odd number of pixels apart. Whenever the
lines are an odd distance apart, two colours
occur. Morcover, the earlier demonstration
shows clearly that you can draw more than one
Ink in a single character square. This /s a fault
though, and I can see no way of drawing lines
of a specified colour and position consistently.

i REM SnHoWFLakE
& Tis Langdelt

18 LET Ta=9
= PRAPER QA: CLS
38 LET R‘-" T ET as="
bOolh £Eingle space

REM

38 REM restes 5crten rFeiLt of
sp:éeibn K=8 7D 782 LEYT B3=BS+R
$: PRINT “"@%;: NEXT

sS8 CLS

6@ FOR A=28 TO 88 ITEPFP a0
79 LET U=@: LET R=PI
89 LET N=1i83
23 LET XafR-UJ3) N
129 FOR J=U TO R STEP X
i1i8 LET E=R#*COS (8sJ)
128 LET X=E#53I8 J
138 LET Y«E#COS J
2490 PLOT A28 +X_. 3847
1S@ NEXT J

168 LET Te=T+i: IF T=101 THEHN GO
TG 183a

i7@ GO TO 1

is L T=@: NE

= T
199 LET C=INT “SIHND\ rl
EBQ PRINT AT 8,9;

s PAPER C;
519 PRUSE SO.

GO TO 1se®

OVER

Program 11.
1 REM 2 INKS PER CHR§ SGURARET
2 REM T L ANGDELL
12 BCROER 1: CLS
3 R e ao
’ I= ra
28 TF 1sp TﬂEN HEXT I
SO IMK I PER P =3
o9 BLOT 6.100- DRAW 855.0
7@ PLOT @,95: DRAL 255.0
9@ PRINT DUER 1;AT 2,5
139 PLOT ©,70: DRAY 255,
110 PLOT ©,67: DRAU 255,08
158 PRINT OVER 1;AT 13,1e; "HE"
13¢ PAUSE 109
14@ NE I
1S@ NEXT P
200 PAPER 2: INK S: CLS
£1& PLOT ©,112: DRAW 2E55,0@
220 PLOT 9.90: DRAY 255.0
230 PL .50 2ES
249 PLOT ©.15' DRAU 25%,0
Program 12. [ ]




THE BOOK YOU'VE

BEEN

WAITING
FOR!

Examines and explains

every function

on the ZX Spectrum

Just £6.95

4
=
<

this program from the book:

FRPER @: C
FOR XM= TGO
PLOT X.,0
DRAW GUER 1, 255-Xx=2.175
NEXT X

FOR ¥=0 70 175

BLOT V.Y

SORDER O

DRARK GUER 1:285,17E-Y=*2
NENT ¥: REH © J. Rustan

O =S = N s
OREEEECEGN

Takes you through programming your ZX Spectrum from first principles
right through to such things as defining your own graphics, MERGE,

READ/DATA, SCREENS, POINT and DRAW.

Interface,

Dept. YC

4446 Earls Court Road,
London W8 6EJ.

Please send me the following:

{ ) Programming Your ZX Spectrum — £6.95

( ) A sample issue of INTERFACE, the monthly ZX magazine published
by the National ZX Users’ Club — £1.00

{ ) Getting Acquainted with your ZX81 — £5.95

{ )20 Simple Electronic Projects for the ZX81 — £6.45

{ ) Mastering Machine Code on your ZX81 — £7.50

{ )34 Amazing Games for the 1K ZX81 — £4.95

() 49 Explosive Games for the 1K ZX81 — £5.95

{ ) The Gateway Guide to the ZX81 and ZX80 — £6.45

| enclose a total of £

Name
Address

THIS BOOK IS TOTALLY
ORIGINAL. IT IS NOT

BASED ON ANY OTHER
BOOK, & THE PROGRAMS
ARE ALL NEW

User-defined araphics
chapter tells you how
to create your own
DOTMAN game!
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A whole new range of software for
the Sinclair ZX81 Personal Computer
is now available - direct from Sinclair.
Produced by ICL and Psion, these
really excellent cassettes cover
games, education, and business/
household management.

Some of the more elaborate pro-
grams can only be run on a ZX81
augmented by the ZX 16K RAM pack.
(The description of each cassette
makes it clear what hardware is
required.) The RAM pack provides 16-
times more memory in one complete
module, and simply plugs into the rear

of a ZX81. And the price has just been
dram:ﬂmally reduced to nn!y £20 Q5

ilaviaslar A N N N el T eI N

The Sinclair ZX Printer offer full
alphanumerics and highly-sophisticated
graphics. A special feature is COPY
which prints out exactly what is on the
whole TV screen without the need for
further instructions. So now you can
print out your results for a permanent
record. The ZX Printer plugs into the
rear of your ZX81, and you can
connect a RAM pack as well.

Games

Cassette G1: Super Programs 1 (ICL)
Hardware required — ZX81.

Price — £4.95.

Programs - Invasion from Jupiter.
Skittles. Magic Square. Doodle. Kim.
Liquid Capacity.

Description — Five games programs
plus easy conversion between pints/
gallons and litres.

Cassette G2: Super Programs 2 (ICL)
Hardware required — ZX81.

Price — £4.95.

Programs — Rings around Saturn.
Secret Code. Mindboggling. Silhouette.
Memory Test. Metric conversion.
Description — Five games plus easy
conversion between inches/feet/yards
and centimetres/metres.

Cassette G3: Super Programs 3 (ICL)
Hardware required — ZX81.

Price — £4.95.

Programs — Train Race. Challenge.
Secret Message. Mind that Meteor.
Character Doodle. Currency Conversion.
Description — Fives games plus currency
conversion at will — for example,
dollars to pounds.

Cassette G4: Super Programs 4 (ICL)
Hardware required - ZX81.

Price - £4.95.

Programs — Down Under. Submarines.
Doodling with Graphics. The Invisible
Invader. Reaction. Petrol.

Description — Five games plus easy
conversion between miles per gallon
and European fuel consumption figures.
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Cassette G5: Super Programs 5 (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £4.95.

Programs - Martian Knock Out.
Graffiti. Find the Mate.
Labyrinth. Drop a Brick.
Continental.
Description — Five
games plus easy
conversion

between English and
continental dress sizes.

Cassetie G6:

Super Programs 6 (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £4.95.

Programs — Galactic Invasion, Journey
into Danger. Create. Nine Hole Golf.
Solitaire. Daylight Robbery.
Description — Six games making full use
of the ZX81's moving graphics capability.

Cassette G7: Super Programs 7 (ICL)

Hardware required — ZX81.

Price: - £4.95.

Programs — Racetrack. Chase. NIM.

gower of Hanoi. Docking the Spaceship.
olf.

Description — Six games including the

fascinating Tower of Hanoi problem.

Cassette G8: Super Programs 8 (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £4.95.

Programs — Star Trail (plus blank tape on
side 2).

Description — Can you, as Captain
Church of the UK spaceship Endeavour,
rid the galaxy of the Klingon menace?

Cassette G9: Biorhythms (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — What are Biorhythms?
Your Biohythms.

Description — When will you be at your
peak (and trough) physically,
emotionally, and intellectually?

Cassette G10: Backgammon (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £5.95.

Programs — Backgammon. Dice.
Description — A great program, using
fast and efficient machine code, with
graphics board, rolling dice, and doub-
ling dice. The dice program can be
used for any dice game.

Cassette G11: Chess (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Chess, Chess Clock.
Description — Fast, efficient machine
code, a graphic display of the board and
pieces, plus six levels of ability, combine
to make this one of the best chess pro-
grams available. The Chess Clock
program can be used at any time.

New ZX8I Software
from Sinclair.

Cassette G12:
Fantasy Games (Psion)
Hardware required — ZX81 (or ZXBO

with 8K BASIC ROM) + 16K RAM.

Price - £4.75.

Programs — Perilous Swamp. Sorcerer’s
Island.

Description — Perilous Swamp: rescue
a beautiful princess from the evil wizard.
Sorcerer’s Island: you're marooned. To
escape, you'll probably need the help
of the Grand Sorcerer.

Cassette G13:

Space Raiders and Bomber (Psicn)
Hardware required — ZX81 + 16K RAM.
Price — £3.95.

Programs — Space Raiders. Bomber.
Description — Space Raiders is the ZX81
version of the popular pub game.
Bomber: destroy a city before you hit a
sky-scraper.

Cassette Gi4: Flight Simulation (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £5.95.

Program — Flight Simulation (plus blank
tape on side 2).

Description — Simulates a highly
manoeuvrable light aircraft with full
controls, instrumentation, a view through
the cockpit window, and navigational
aids. Happy landings!

Education

Cassette E1: Fun to Learn series -
Engilish Literature 1 (iCL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Novelists. Authors.
Description — Who wrote ‘Robinson
Crusoe’? Which novelist do you
associate with Father Brown?

Cassette E2: Fun to Learn series -
English Literature 2 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Poets, Playwrights. Modern
Authors.

Description — Who wrote ‘Song of the
Shirt'? Which playwright also played
cricket for England?




Cassette E3: Fun to Learn
series — Geography 1 (ICL)
Hardware required — ZX81 +
16K RAM.
Price — £6.95.
Programs — Towns in England and
Wales. Countries and Capitals of Europe.
Description — The computer shows you
amap and a list of towns. You locate
the towns correctly. Or the computer
challenges you to name a pinpointed
location.

Cassette E4: Fun to Learn series -
History 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Events in British History.
British Monarchs.

Description — From 1066 to 1981, find
out when important events occurred.
Recognise monarchs in an identity
parade.

Cassette E5: Fun to Learn series -
Mathematics 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Addition/Subtraction.
Multiplication/Division.

Description — Questions and answers
on basic mathematics at different
levels of difficulty.

Cassette E6: Fun to Learn series -
Music 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Composers. Musicians.
Description — Which instrument does
James Galway play? Who composed
‘Peter Grimes’?

Cassette E7: Fun to Learn series -
Inventions 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs - Inventions before 1850.
Inventions since 1850.

Description — Who invented television?
What was the ‘dangerous Lucifer'?

Cassette E8: Fun to Learn series -
Spelling 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs —Series A1-A15. Series B1-B15.
Description — Listen to the word spoken
on your tape recorder, then spell it out
on your ZX81. 300 words in total
suitable for 6-11 year olds.

-

Business/household
Cassette B1: The Collector’s Pack (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £9.95.

Program — Collector’s Pack, plus blank
tape orside 2forprogram/datastorage.
Description — This comprehensive pro-
gram should allow collectors (of stamps,
coins etc.) to hold up to 400 records of

up to 6 different items on one cassette.

Keep your records up to date and
sorted into order.

Cassette B2: The Club Record
Controlier (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £9.95.

Program — Club Record Controller plus
blank tape on side 2 for program/data
storage.

Description — Enables clubs to hold
records of up to 100 members on one
cassette. Allows for names, addresses,
‘phone numbers plus five lots of
additional information - eg type of
membership.

Cassette B3: VU-CALC (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £7.95.

Program — VU-CALC.

Description — Turns your ZX81 into an
immensely powerful analysis chart.
VU-CALC constructs, generates and
calculates large tables for applications
such as financial analysis, budget
sheets, and projections. Complete with
full instructions.

Cassette B4: VU-FILE (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £7.95.

Programs — VU-FILE. Examples.
Description — A general-purpose infor-
mation storage and retrieval program
with emphasis on user-friendliness and
visual display. Use it to catalogue your
collection, maintain records or club
memberships, keep track of your
accounts, or as a telephone directory.

How to order

Simply use the FREEPOST order
form below and either enclose a
cheque or give us your credit card
number. Credit card holders can order
by phone - simply call Camberley
(0276) 66104 or 21282 during office
hours. Either way, please allow up to
28 days for delivery, and there’'s a
14-day money-back option, of course.

— g [ [ — | |
Z X8l
SOFTWARE

Sinclair Research Ltd,
Stanhope Road, Camberiey, Surrey,
GU15 3PS.

To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR.
Please send me the items | have indicated below.

Tel: Camberley (0276) 66104 & 21282.

r { item ]i ’ ftom |
Qty | Cassette ' Code | price Totaulj Qty | Cassette Code | price Total
G1: Super Programs 1 30 |£4.95 E2: English Literature 2 45 | £695
G2: Super Programs 2 31 |£4.95 E3: Geography 1 46 | £695
|| G3:Super Programs 3 32 [£4.95 E4: History 1 47 | | £6.95
G4: Super Programs 4 33 |£495]| E5: Mathematics 1 48 | £6.95 |
GS: Super Programs 5 34 |£4.95) | E6: Music1 49 | £695)
G6: Super Programs 6 35 |£495 1 E7: Inventions 1 50 | £695 |
G7: Super Programs 7 36 |£4.95 | E8: Spelling 1 51 | £695
| | GB:SuperPrograms 8 37 |£495 B1: Collector’s Pack 52 | £9.95
G9: Biorhythms 38 |£695 B2: Club Record Controller | 53 | £9.95
| G10: Backgammon 39 |£595 | B3: VU-CALC 54 | £7.95
G11: Chess 40 |eeos| | B4: VU-FILE 55 | £7.95
G12: Fantasy Games 41 |£475 ZX 16K RAM pack 18 |£2095
| G13: Space Raiders & Bomber| 42 |£3.95 ZX Printer 27 |£59.95
! G14: Flight Simulation | 43 2595 Post & packing - {
i E1: English Literature 1 i 44 |£695 only if ordering hardware | £295
TOTALE
| enclose a cheque/postal order to Sinclair Research Ltd for £
Please charge my *Access/Barclaycard/Trustcard no.
*Please delete as applicable. Viun| [N 1o I ] ] e 3 LR (0 [l o I Rl 81
Mr/Mrs/Miss | | | | | ) o) 15 e R R I L) e (501 5 N Y (2
Address'=1-| | S| SERTRITIH]C Ra)E ERTEESTE S S R
I S [ ) R U Y e ) OO [ 1 S ey (it ) 5 [ 0 o - 6 -0 ] 901 (6
Ji==] ol VP 5 S | o Y e (R ) ) 1 PSRN AR 901 RO ) it it B T
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CAN YOU ESCAPE the Demon’s Domain? You
must find your way through a maze where you
are confronted by all sorts of dangers. Unsav-
oury characters and gruesome tesfts conspire to
ensure that you never gain your freedom.

The program is written with a master pro-
gram and nine different subroutines. Each
subroutine counts as one danger. When Move
is displayed in the top right-hand corner of the
screen you move around the maze by using the
cursor keys, 5 to move left, 6 to move down, 7
10 move up, and 8 10 move right.

Demon’s Domain can be made more fun by
adding your own dangers. Here are a few hints
if yvou want to customise the program.

Line 520 indicates the number of danger
routines in the program. At the moment the
number is 9, one for each subroutine. There-
fore, if another routine were added the
number would have to be altered to 10.

Each routine goes up in steps of 500. 1000 is
the first routine, 1500 the second and so on.
Therefore, another routine must start at 500
more than the last one. The last danger
routine currently starts at 5000.

The routine at line 50 gives quite a long
delay, then clears the screen. This is useful
when instructions are printed at the beginning
of each routine.

If a player passes the danger, he goes to
either line 140 or line 200. Line 140 gives a
delay, clears the screen, before going on to line
200. If he fails to negotiate the danger he goes
to line 9995. This is the lose routine.

The program structure.
Line Description
2-40 Initialise
50-80 Delay subroutine
100-140  Print instructions
200-290  Print domain
300-570 Make move
Check for a win
Witch Edna routine
Fall into an abyss routine
1000-1170 The egotistical-gorilla routine
1500-1640 Hail of barbs routine
2000-2190 The mad mathematician
2500-2700 The doors routine
3000-3120 The crusher routine
3500-3690 The gruesome-gambler routine
4000-4200 Baron McDread routine
4500-4670 The maniacal memory-tester
routine
5000-5260 Demon-driver routine
9995-9999 Lose routine

1 REM EEERTS

;D158 Th 240 NEXT E
e SLOu asa pR INT 13 :\\\ At A sl ta i lan AR SRR SN \.\Q‘ A >
3 RAND T L
3% LET Boa ‘260 FOR E=1 TO 4
3@ LET C=@ 270 PRINT i &
£ FOm E=31 1O 200 Yo NEXT E
6@ NEXT E 29@ PRINT i
7@ CLS S i
RETURN 322 PRINT BT 8,8; "
PRINT iSRS CEMQNE D 31@ PRINT AT a,as;%ﬂﬂﬂg"
S5 T iy . 320 IF INKEYS$<>"” THEN GOTC 32@
11@ PRINT ,,.,,,,"THE SHORTEST R 330 LET AS=-INKEYS
oUTE 22§N¥0+",," £ LHE BEST, " L34 _IF As("E" OR As>“8" THEN e
OUE NORTH salii’ ], R Nggé"gg;: : [ IS PRINT AT B/RS; " ";AT ALB
2 PRINT "Re FEed
LL Ve OHO . eRFERl” 362 LET A=A+ (AS="68") - (R$="7"2

142 GOSUB S 370 LET B=B+i{Rs$="8"2

228 PRINT NSRS D4 Thigh : 380 PRINT AT RA,B;
SYG"PRINT 5 fe SR 399 LET D=PEEK {(PEEK 16398+250C%
TTEETORORIDI IOy
ARRRTRR PEEK 1638%}
2292 FOR E=1 TO &S 398 IF D«¢>1368 THENM GDTD 538
230 PRINT g8 08 8 s 4909 PRINT "B”
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OMA

Once you have taken the
first step on your journey

and only your wits and
game-playing skills will

abyss which awaits all
those who fail. The
denizens of this sub-
terranean realm will set
you fiendish tasks and
torment you with the hail
of barbs and the crusher.

mathematicians are ready
and waiting for you. All
hope abandon, ye who
enter Joseph Nicholson’s
program for the 16K
ZX-81.

through Demon’s Domain
there is no turning back —

save you from the gaping

Egotistical gorillas and mad

41@ LET E=INT (RNDx2)
420 IF E=1 THEN GOTO S0
43@ LET C=C+1
44@ IF C«<>8 THEN GQTQ 31@
45@ CLS
46@ PRINT “THE UICKED UITCH EDN
a'"., ,"THINKS THRAT THE GRAME HAS B
“TOO ERSY FOR YOU AND SEN
TO THE STHRTH
48@ LET -B
485 LET L-G
490 GOTO 140
S@ée LET C=@
sl@ CLS
S20 GOTOC (INT (RND=xR) 2502 +1008
ggg %%SD 2 THEN PRINT
= SOUEERL T
INTQ AN RBYSS" -
S58 IF D=42 THEN PRINT "YOU HAV

E ESCRFED FROM", .,
« BUT NEXT TIME"™,.,."YOQU MRAY NOT
E SO LUCKY."

S6@ IF D=2 THEN GODTO 8885

»"DEMONS DOMRARIN

S70 STOP
1903 SR T HE SEGOTIST IDHL Gk I
"TELL HIM HIS NRME",,, "OR
oiénnNTL £, " "5 FLnSH oF L
IGHTNING" , , , "REVEALS BRIEFLY .

1910 GOSUB S©

1928 LET E=INT I(RND34)

1930 IF E=0 THEN LET A$="ROMALD"
1e4@ IF E=1 THEN LET AS="WINSTON
1958 IF E=2 THEN LET RA$="STRANLEY
1868 IF E=03 THEN LET RA$="SIDNEY" -
107@ PRINT AT 18sRND, 253%RND; A%
i188@ CLS

1888 PRINT “WUHRT IS MY NAME 2
1192 INPUT B%

111@ PRINT ,.,"THRT IS *;

1129® FOR E=1 TQ ©@&

1139 NEXT E
1142 IF A%$=B% THEN PRINT ' [EBiEizEs
1350 IF _A45BS THEN GOTO

— > 14@
1180 PRINT -GN RIPP...CRACK. .

1170 GOTO 9995
1580 PRINT ' CrEdemgs
EEP STILL AND HORE . ™

1519 FOR E=1 TO S@

1513 NEXT E

1516 CLS

152@ PRINT AT 15,1S5;"B"

153@ FOR E=@ 7O 21

15492 FOR F=1 TO 3

1558 PRINT AT E,.RND33R; ",

1560@ NEXT F

1570 NEXT E

1S8@ PRINT AT 18,1S;

159@ LET E=FPEEK {(FPEEK 16398+256=»
PEEK 16399)

1600 IF E=151 THEN PRINT AT ©,0;
“EEIES", TRB SOR 9+SQR S9+5QR 9

161@ IF E=151 THEN CLS
162@ IF E=1S1 THEN GOTO 200
1638 PRINT ‘'[HE"
164@ GOTOQ 999an
22388 PRINT ' iExiSERGICI

HRTHENMRTICIR

g“,.,"vou HAUVE 1@ SECONDS TO ANS

ER®
2810 GOSUE Se
2020 LET A%=""

AT 12,0
284@ FQR E=1 T &

egg? LET A$=A%+CHRE (INT (RND#£9)
+ +l|l+ll

2860 PRINT R (Ex2-1 TO Ex2);
2878 NEXT E
286868 LET Afs=As%+"'@"
28698 PRINT AT 1i@,15; "
212@ POKE 164238 .2%5S
2119 POKE 16437 ,25S
2120 INPUT E

="

(continued on next page)
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(continued from previous page)

2138 LET D=(655S368~ (PEEK 164386+ (2
S6 *PEEK 164*7\)\fq0

214@ PRINT AT S,8; "THRAT TOoOK ";D
;' SECONDS"

iS58 IF D>1@ THEN PRINT NI
é%#é_%ﬁﬁgéggn <>E THEN PRINT AT
2380’ Wﬂ D>1® THEN G

oTo
2190 GOTD 14@
25080 PRINT "BEEEEREERE, ,, , "BEHIN
D ONE IS R QTRRUING LION™

251@ FOR E=@& T 2

2520 FOR D=4 TO 11

2532 PRINT RT D,Ex7+2; 'fSEsmm
2540 NEXT D

2558 NEXT E

2560 PRINT AT 13,0;
IF INKEY®<>""

@
258G LET RA3=INKEYS

THEN GOTD 257

2592 IF A$<"1"” OR A3%>"3" THEN &0
TO 2580
26@@ LET =INT {RND3J)

261@ FOR E=@ TQ 2

2688 FOR D=4 TO 11

2639 PRINT RT D, Es*7+2, " 2
2640 IF E=F AND D=7 THEN PRINT R
T DL.Ex7+2, " ol
2550 NEXT D

2680 IF E+1—UQL RE THEN PRINT RT
13 3 . CHQ“p e & & HUNCH .- 8w
3599 IF Fa1<>URL 3% THEN GOTOQ 214

2708 GOTQ 999S

S008 PRINT "z (ST , , "ONLY
ggE EFTTER WILL STOP HIH"'RT 21,

3919 LET RA$=CHR$ {(INT (RNDx26)+3

3920 FOR E=2 TO 21
gaae IF INKEY$:>""

30492 LET B$=INKEYS$
S0S2a IF Bs<"A" OR BSs>"Z" THEN GC
TO 340

SO60 IF B‘-Hi THEN TG 3110
3088 NEX E

3098 PRINT AT 1,3, "YOU RARE CRUS
D “;R%; " WOLULD HRAUE STOP

3ie@ GOoTOo ngq
311@ PRINT AT

{CODE ns+1éar ; m

3120 GOTO 148
3508 PRINT S GRUEIONME SRMELER
N s HAS THOQUGHT QF 2 NUMBERS (-
-99)",,.,"YOU HAUVE TO SAY IF You
THINK THE ", , " "SECOND NUMBER IS H
Igngnuon LOUER", ,"THRAN THE FIRST

THEN GOTOD 323

(RND 3Q9) +3

: {RND x89) +1

3854@ IF E—D THEN GQTQ 353

3558 PRINT "“THE FIRST NUMBER IS

"IS THE SECOND NUMBER HIGH
L'OR LDNER LY 2

gsse IF INKEY$<>“" THEN GOTO IS56

35702 LET A$=INKEYS
3580 IF R$<>"H" AND AS$<>"L" THEN

3590 PRINT “YOu THINK IT IS
§§oo IF A$="FH" THEN PRINT L:E-]aag
3618 IF A$="L" THEN PRINT "WEUSR

3620 FOR F=1 TO S@
3638 NEXT F

3640 PRINT ,,“IT IS -;
3650 IF E>D ND 98—"H" Sor En AN
e lce EoT

B Rs—
366 PRIN

367@ GOTO Qéé

36680 PRI “CURSES YOU [FEH"
3696 GOTO 148
4888 PRI SRR Oh 3-1‘-";:‘\5:,30 ne

HALLENGES YOU 7O 9 DUEL.",,."fo
STAY ALIVE YOU MUST SHOOT" .. ,"HI
M FIRST.PRESS ANY KEY TO SHOET

4818 GOSUB ©&
4020 (PRINT: = BRARON

4536 FOR F=1 TO 7
4840 PRINT AT 4&,14-F; "H"; TAB F+1
3656 IF F=7 THEN s0TC s100
406 FOR E=1 TO 1@

4@7@ NEXT E

4288 PRINT AT 4,14-F;" ";TAB Fi1
4230 NEXT F
410@ IF INKEY$<>"" THEN GOTO 419

@
411@ PRINT AT g éa,"sﬂunﬁ“

1208 FOR F=1

130 IF INKEY%<>"" THEN GOTO 417
14@ NEXT F

158 PRINT AT 4.8;

4168 GOTOQ 99Qas
4170 PRINT AT &4,7;"

4182 GOTO 140

4199 PRINT AT 3.9;

KILLS yYou“

4200 GOTO 99as

4588 PRINT ! e
s 25 "MEMOQ

EY HE 2

45190 GOSUB S@&

452@ LET S=INT {S3RND:E)}

45389 LET RBs=""

4542 PRINT "I HDOPE YOU GSET IT WR

4558 FOR E=1 TOD
4568 LET Rs—R$+LHRs
4S78 NEXT

45388 PRINT RT IR,3I2: 173

45Q@ FQR E=1 TQ 2#D+B,S§D§*E
45688 NEXT E

. —— ————— —— -

— i — —— —— —— - —

“ERIEEE $  JUDGE

MRNISCORL HMEMORY
IZE THIS TO

{32 +25xRND2

4518 CLS

4628 PRINT “WHAT R8s IT 2

4638 INPUT B3

464@ IF RA%<>83% THEN PRINT ,,,.BS
) FCHN S

65@ PRINT ,,, .08, SeEENgE"
A660 IF A$=RB% THEN GOTQ 140
4679 GOTO S909s
S98@ PRINT

U _HAVE TO DRIUE",,, BET
UEEN THE FIRES ﬁ ,,,'HELL WITHO
UT BURNING To", ATH BY H I
NG THEM.", .. "B +é nous LEFT,B TO
NOUE RIGH

seie sosSus so

S@2@ FOR D=2 TO

S030 PRINT AT D, 12, ‘" »

S@4@ NEXT D

S@S@ LET E=PEEK 183084258 :PEEK 1
63Q7+1

5@6@ LET F=1i@

S@7@ LET G=F+2

S@8@ LET D=9

S PRINT AT 9,F; "B, TAB

8@ LET F=F3+INT (33RND) -1

“Your CAR’

(Fa+4) ;

o
5%
]

S112 IF F4R THEN LET F=fR
5120 IF F+4>31 THEN LET F=27
S13@ LET C=CG+ {INKEYS$="8" AND &«¢3
1) - (INKEYS$="58" AND G9!}

51690 SCROLL

5178 PRINT AT 21.,331;" *

gégg IF PEEK T(E+3) (>B THEN GOTO
519€@ GOTQO Sa2sa

S2028 PRINT AT @&.,6;"'B"

S21@ LET D=D+1

S220 IF D:4@ THEN GOTO Sesa

S230 PRINT AT 21,19; "EEEE"

S2408 GOTO 140

258 PRINT AT 21,1@; "YOU ARE =R
o26@ GOTO 928\s
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ZX81
ECONOMIC KEYBOARD
£11.95

Individually handmade and thoroughly tested before dispatch,
unconventional but practical,

A SINCLAIR USER’S ANSWER
TO A SINCLAIR USER'S PROBLEM

It's reliable, enjoyable and inexpensive; and it comes with a
money-back guarantee if you don’t agree.

Itis NOT a full-sized typewriter keyboard with full-travel keys to be
wired up in some way to your computer.

IT IS:
SIMPLICTY ITSELF TO ATTACH fitting directly onto Sinclair's
flat keyboard
NEAT AND UNOBTRUSIVE, in no way interesting with any
other expansion
SURE IN KEYSTROKE
FAST AND EASY TO OPERATE
ATTRACTIVE TO LOOK AT

IT HAS:
A SLIM BLACK BOARD with
ENLARGED AND RAISED KEYS which are
COLOUR-CODED AND EASY TO READ, and offers
SWIFT LOCATION OF FUNCTIONS etc.

MAKE YOUR ZX81 A REAL PLEASURE TO USE
Send cheque/P.0. for £11.95 to:

DAVID HEARTFORD
91, High Street, Evesham, Worcs,
WR11 4DT

“The Lady
s Not
For Turning”’

BUT ARE YOU?

You are P.M. and Chancellor of ‘Great Britain’. You must select the party
you wish to represent and your AIM is to stay in office for as long as
possible.

You must control INFLATION and UNEMPLOYMENT, maintain the
EXCHANGE RATE, introduce SOCIAL REFORMS and stay POPULAR. The
game is split into SECTORS: COUNTRY PROFILE; SHOPPING BASKET;
BUDGET DAY (A) & (B); REFORM OPPORTUNITIES; and most important
every 5 years ELECTION NIGHT.

A facility exists to SAVE your game to continue later.

The game is called GREAT BRITAIN LIMITED.

INHERITANCE: A 2 part game full of excitement. Prove your financial
acumen in PART 1 by investing wisely at the stock and metal markets. (If
desperate for funds try the CASINO or HORSE RACES). Enter the world of
BIG BUSINESS in PART 2. Find the secret formula for PARADISE COLA;
manufacture & market the drink and cope with STRIKES, FIRES, and
FRAUDS. Your aim is to become a MILLIONAIRE.

AROUND EUROPE IN 80 Hours: Race around Europe collecting
SOUVENIRS, avoiding RISKS, exchanging CURRENCIES etc. lincl. 2
player version).

ALL GAMES ARE AVAILABLE IMMEDIATELY ON ZX81 16K RAM.

£4.95 Each; 2 for £8.25; All 3 on quality C60 £10.50 send for details
of SPECIAL versions for BBC & SPECTRUM.

SIMON W HESSEL
DEPT. Y,
15 LYTHAM COURT, CARDWELL CRESCENT,
SUNNINGHILL, BERKSHIRE.
TEL. ASCOT 25179

All games are fully guaranteed Fast service

Single and Dual 40 track for BBC Micro

SEIKOSHA GP-100A [[BIBLC\Y (=i 2 {=

MIGRO UPGRADES

RAM KITS: Upgrades the Model A to 32K RAM

Supplied with full fitting instructions. . . . . . £29.90 + VAT
ANALOGUE KITS: Suitable for adding joysticks,
coptrolerS et - £15.00 + VAT

PRINTER INTERFACE & I/0 PORT: Enables a :
Centronic Interface printer to be attached ... £16.00 + VAT

CALL FOR BEST PRICES! MODEL A’ TO MODEL ‘B’ UPGRADE
£89.00 + VAT (fitted)
B I + DOT MATRIX PRINTER QISCEXPANSION. 5 et o L b i Phone
§ e e s PO
BBC COMPUTER MODELA. . ......... £299 + VAT | 5 FREE HIF-RESOLUTION ‘DUMP OUT’ LISTING Send for details on other items. cables, cassettes, plugs,
BBC COMPUTERMODELB". . .. . .. .. .. £399 + VAT o
BBC COMPUTERWITHDISC. . . .......... £Phone | 5195 + VAT.Carr£6  BBC Printer Cable £16 + VAT | WHY NOT SEND YOUR MACHINE TO US FOR

QBG Mlcno UPGRADING?

SPACE WARP. .. £11.50 BBC MULTIFILE... £25.00 m

BBC CHESS. . . . £11.50 BBCBACKGAMMON.E 8.00 | EpSON MX80 F/T3 — The printer recommended for the
3] BBC GO 7.00 | BBC Microcomputer.

High resolution 18 MHZ 12"
Green Phosphor Monitor

MUNCHYMAN £ 595 . . : :
: * Dot Matrix Printer “ Hi-Resolution Graphics
£99.00 - w B . D | QP s
= S S DEFENDER. ... .. £11.50 ¥
88C cavle 4.9 5

OTHERITEMSAVAILABLE | & | JROZBHT 50| [ J s Npeont

FOR THE BBC MICRO | 97 4N PRCE,
Books, Cables, Joy Sticks, Cassette Decks, Dust Covers, i . A yor G0
Teletext Adaptor. ) - IR EIR : pre + UM
SEND FOR PRICE LIST | s
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INTERVIEW

THE BUSINESS OF M

A new recording star
has emerged from the
mists of the Mersey —
Bug-Byte software has
sold 500,000 cassette
games already and
doubles its sales every
three months. Meirion
Jones headed north to
ask Tony Baden how he
and Tony Milner turned
a pastime into profit.

No woNDER Tony Baden looks smug
— if you had rurned a student hobby
into a million-pound business in just
over a year so would you.

Two years ago he was studying
Chemistry at Oxford when Tony
Milner, a student in the next room,
bought a ZX-80. They played with
the machine and wrote a few pro-
grams before noticing that no-one
seemed 1o be selling ZX-80 software.

A £3 classified advertisement paid
dividends. To their surprise, the 40
cassettes they had recorded were all
sold in two weeks so one night in the
pub they thought up a company
name, sent ofl the £1 fee, and Bug-
Byte was born.

Tony Baden freely admuts they
made mistakes early on. “We had

‘We had doubled our
advertising and
halved our sales’

some problems but people seemed to
be more tolerant in those days”. The
company developed into a relatively
profitable sideline while they con-
tinued their studies, but they did not
think a student accommedation
address would sound very confi-
dence-inspiring, so they used an
address in Coventry where Tony
Milner hailed from.

As soon as they could acquire an
Atom, the pair set about writing
Acorn games. From the outside the
operation was beginning to look pro-
fessional. ““At first we pretended we
were bigger than we were”. Just
before Christmas 1980 Bug-Byte's
sales reach £150 in one week and the
potential of the business became
clear to them.

Early in 1981, just months from
the end of their college careers, the
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two Tonys gambled on placing a full
page advertisement for the ZX-80
tapes. Unfortunately Clive Sinclair
chose the same month to launch his
new ZX-81: “We had doubled our
advertising and halved our sales”,
admits Baden.

The time had arrived for decisions.
Undeterred by the advertising
fiasco, they decided to become full-
time partners in Bug-Byte when they
left Oxford rather than pursue safe
careers such as computer programs-
ming. “I’'m glad I didn’t”, says Tony
Baden. A third friend from Oxford
was supposed to join them but “he
never turned up”.

‘l wrote eight
cassette games in
one day once’

Tony Baden wanted to set up shop
in his home town, so they moved
into the Albany, Old Hall Streer,
Liverpool in July 1981. They
quickly developed games software
for the ZX-81. At first they produced
all the programs themselves: “I
wrote eight in one day once”, but

gradually built up a team of outside
programmers they could trust, who
earned 20 percent royalties on sales
of their games.

Tony Baden has abandoned pro-
gramming 10 concentrate On running
the business, leaving Tony Milner to
the joys of machine-code. The best-
selling programs are still originated
inside the company, which now
employs 12 people with an average
age of 19 — including a programmer
who is just 16. Games are developed
on Apples and then translated o fit
particular machines.

Bug-Byte still contracts out for
particular programs which 1t needs
— say, an invader program for a new
computer — and is interested in
buying up innovative software ideas,
for cash now rather than the royal-



AKING A MILLION

ties Bug-Byte used to offer. At the
moment Bug-Byte buys games from
about 20 regulars but “we always
need more programmers’.

At first Bug-Byte had to labor-
iously duplicate tapes but now after
production of the originals manuf-
acture is subcontracted under strict
control. “We are so confident of the
quality that we can guarantce our
cassettes for a year — we don’t get
many returned”, says Baden.

Bug-Byte is now selling 10 times
as much as it was a year ago. “Our
sales double every three months”.
He claims that the company has
already sold 500,000 cassette games.

He does not have a very high
opinion of the hardware manufac-
turers. “They’ve never really been
helpful. We’ve had several problems
with Acorn — we're not too happy
with the BBC Micro”. Bug-Byte’s
BBC was full of bugs when it finally
arrived. As for the Specirum:
“We've had four of them — three
don't work”.

“We ignored the Vic for a while”,
Tony Baden admits. He feared that
Commodore with its experience
gained on the Pet would swamp the

‘We’ve had four
Spectrums — three
don’t work’

market with high-quality converted
software. Commodore was surpris-
ingly slow to produce an extensive
range of software and when it mater-
ialised the prices were high enough
to allow independent software
houses to easily undercut them.
Tony Baden is disappointed with the
machine: “The Vic has not made the
impression we expected”, but he is
looking forward to its successors, the
Vic-10 and Vic-40/64.

Bug-Byte found it difficult 10 win
Acorn approval for its software, and
spent three months in fruitless
negotiations with Sinclair to provide
programs for the Spectrum. Now
Sinclair plans to unleash a flood of
500 programs on to the market start-
ing with a Welcome package which
will be despatched with all new
Spectrums from next week. Predict-
ably Tony Baden is critical: “They
are doing it the wrong way”’.

Baden believes that confidence
must be created by building up a
wide range of proven programs and
then improving the packaging so

that they look attractive enough to
stand out on a shelf in a store. Soft-
ware is moving out of the small
advertisements and into your local
shops. He compares his business
with the record industry — it is no
coincidence that Bug-Byte cassettes
have acquired album-style covers.
Tony Baden extols the virtues of
“better advertising, better present-
ation”. He expects home computers
to be sold in different shops from
what you play in them — just as
most record shops do not sell record
players. Of course, chain stores will
soon be selling both.

The home-computer software busi-
ness is losing its innocence. Bug-
Byte now employs an advertising
agency and is considering racy tele-
vision and radio commercials.

Baden has already signed up 100
dealers and hopes to have 500 within
two years. He claims that Bug-Byte
“provides the best service and back-
up dealers can find”. Negotiations
with High Streer chainstores to sell
software over the counter are going
well. Last Christmas despite a rogue
barch of “2,000 rotten tapes” Bug-
Byte did well. A major winter offen-
sive is already planned.

“This year with six months pre-
paration, sales could be pheno-
menal”, says Baden. The hype, at
least, is reminiscent of the record

industry. With manufacturers launch-
ing a new home computer every
month for the foreseeable future, per-
haps Tony Baden is not so rash in
predicting that *“‘every home will
have one by the end of next year”.
The new Commodores and the Acorn
Electron seem set to open up the
market established by the ZX-80/81,
the Atom, the Spectrum and now the
Dragon. Nevertheless he believes
that buyers will need to spend less to
obtain the kind of machine they
want. He cites the £50, 16K Bina-
tone which will offer colour and
sound.

Tony Baden expects people to
spend “more on software than on
hardware — at least the cost of the
machine every year. In the same way
that you have a record collection
which costs more than your record
player”. He does not think the com-
puter manufacturers will satisfy the
demand. “They’ve very distant, so
wrapped up in their hardware that
they don't realise software is where
it’s at”.

The recent Atari advertising blitz
on television seems to show that
some manufacturers have become
aware that “software sells hard-
ware”’.

So far Bug-Byte has grown almost
unnoticed into a major supplier of
games software, without having to

rely on loans or government grants.
“Just the occasional overdraft”.
Now Bug-Byte is having to cope
with the problems that success
brings in its wake.

Baden hopes it will not be neces-
sary to move too far from the
Mersey: “I'd like to stay up here — I

‘Every home will
have a computer by
the end of next year’

like Liverpool — but we may open a
London office”. He does nor see
why companies who make anything
to do with computers should have to
be based around Cambridge or just
off the M4 to be taken seriously:
“We should be judged on our pro-
ducts”.

One group that are taking Bug-
Byte seriously are software pirates.
Imitation may be the sincerest form
of flattery but it is not one thart soft-
ware publishers enjoy. Baden sees
unauthorised copying of programs as
a threat. Software libraries are now
trying to exploit loophoes in the law
to operate a lending service with
cassetres.

Could you be trusted not to make a
duplicate of a good game you had
borrowed? Making it difficult to
unlock the program does not help if
a direct copy can be made on tape.
Considering Tony Baden’s regard
for the record industry it should
come as no surprise to hear that Bug-
Byte is experimenting with tech-
niques to make rerecording its own
cassctres impossible.

“Software sales will be worth
billions over the next few years and
we intend 1o be undisputed market
leaders”, says Baden. So far Bug-
Byte has avoided serious software
but games alone should allow them
plenty of scope in the immediate
future.

The company must be a juicy
target for a large group to take over.
“I’m open to offers”, quips Baden,
“but have they got the expertise? — I
don’t think so”.

Complete with natty waistcoat and
an Osborne lying casually on a desk
Tony Baden looks every inch a
1980s’ boy wonder, but has it been
at the cost of the 24-hour grind des-
cribed by some refugees from the
micro industry? “No — I've enjoyed
it, I don’t work all night”". =
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Your marksmanship will decide
whether the duck has any more
than just a sporting chance in
David Prosser’s shooting game
for the unexpanded Vic.

DUCK SHOOT is a semi-serious game for the
unexpanded Vic-20. The player enters an
angle through which a gun is turned and then
fired. The higher the angle entered, the less
distance the shell will cover from the gun. The
shell can be made to cover different distances
by varying the angle.

This can be an educartional and recreational
game. Young players become aware of the use
of angles even though it is just a game to them.
The program makes full use of colour graphics
and accompanying sound effects. The
behaviour of the shells is not as straight-
forward as at first it may seem.

When run, the program displays the title
page while waiting for the user to press the fl
key. The computer, after producing a bleeping
sound 10 times, will play a tune until the fl
key is pressed at the appropriate time.

After the fl key has been pressed, a picture
appears of a duck and moon on the right-hand
side of the screen. Each time the game is
played the moon and duck appear in different
positions. Occasionally the duck will be well
over to the right and the moon well over to the
left, thus with three shots it is quite easy. On
other occasions the user will have to shoot
very accurately for the moon may block the
path of the shell to the duck.

To score a point, the shell must hit the duck
on the back. If the shell hits the duck any-
where else, an appropriate sound is output
followed by a comment at the top of the
screen. The duck moves a random quantity of
spaces.

There are three shots to each game and five
games are provided for. These can be changed
easily by changing the lines indicated in the
accompanying program documentation. If the
shell hits the moon, the program automatically
moves on to the next game, after producing
some sound and graphics effects.

Possible improvements to the program
could be made by defining your own graphics,
with addirional memory, to improve the detail.
Instead of the present score system, you could
amend it to take into account the quantity of
shots which the player takes to hit the duck.
Extra foul points could be implemented in
case you shoot the moon. Those who feel the
game is a little cruel, could change the duck
into a battleship or something else. Sound
effects and comments would have to be
changed, but the bulk of the program would
need no alterations.

Lastly, sound effects could be changed
including different tunes at the beginning and
throughout.

Line 300 has 89 characters in it, even
though the Vic manual states only 88 are
allowed per program line. This is achieved by
replacing Print with its abbreviated form 2.
This leaves four extra spaces at the end of the
line, one of which is used for the extra
character. If the line is now listed, the question
mark is replaced by Print and the line uses up
to 89 characters. By abbreviating in this way,
much longer command lines can be created.
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Line Description

This sets the original screen
colour to red with a red border.
This line sets up all the sound
variable locations which are — V
for the volume, S2 for the sound-
box location, S3 being another
sound-box location and finally
NO which is the white-noise
generator location.

The purpose of this line is to
Poke coloured blocks both at the
top and the bottom of the screen
using logic Ands to do so.
These lines are used 1o output
the title page.

Here, any key pressed while the
music is playing is reset and a
count is set up which governs’
how many times f1 flashes.
These two lines flash f1 while
producing an accompanying
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REM
REM
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REM
PRINT"JX" : POKE36E873, 42

Y=36876:52=V-3:33=V~-2 - NO=Y-1
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168: NEXT
{1 PRINT" MbhRBRI
12_PRINT" ZBBBDI *ERINT:apRBBI

12 PRINT":0BRBI VIC-26 CCPRINT RRRPI
14 PRINT"HY #BY DAYID PROSSER":PRINT"
15 FRINT"=PRPPRRPISRLABRMA" -FRINT"TRBRRPRERRRI |

16 FOR®=0T021 : FOKE32486+X, (XANDT) : POKETESG+X, 160 : POKE38884+X, (XANDY) : POKES154+X
"CPRINTUIRERRIR DUCK

BSHELIDON HERTH"
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bleeping sound to attract the
user’s attention.

Line 24 scans the keyboard and
tests if the f1 key has been
pressed.

The data pointer is reset so that
the tune can be played again.
The quantity of games to be
played is set by this line.

In this line the screen and border
colours are changed to those
used in the game, which is a
green border and a purple
screen.

The shape of the moon and of
the duck.

Produces the rest of the picture.
This line controls how many
attempts the user has to shoot
the duck.

SP controls the intensity of the
plot. The higher the intensity,
the slower the plot is.

The angle at which the shell is
fired is calculated here.

This line is used to plot each shell
in a different colour.

TE is used as a logic variable so
that if TE equals —1 the rest of
the If Then statement is obeyed.
If TE equals 0 then it is not.
This line works out the user's
score in the form of a percentage
so that the user can control and
alter the amount of games:
These line flash the Y and the N
on-and off while also outputting
a bleeping sound.

The colour of the duck’s tail is
changed three times, after the
shell has hit it.

If the shell hits the duck on the
nose or on the chest, the output
is the same, the beak flashes on
and off. If the shell hits the duck
in the chest, then PO, the
position, needs to have 22 sub-
tracted to set PO to the position
directly below the beak.

This line causes the duck’s beak
to flash.

This subroutine plays a tune.
Subroutine to move the duck.
Another line using logic. If T2
equals —1 then the line is
obeyed otherwise the rest of the
line is ignored.
This line makes
shake.

the screen
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RINT"Ra a3 [

RINT"TY'LEFT$(CR$,F27)Dlis

€8 PRINT":SWNLEFT${CRS.PXIMS

65 P
78 F

OKEY, 15
ORATTEMFT=1T03

7S PRINT"SH E

26 1
&9 1
20 P
95 1
1ga
185
i1a
111
112
113
114
115
128
125
138
135
198
145
158
1S5
168
165
17a
179
189
158
195
197
o8
216
212
213
216
217
218
219
231
235
240
245
254
255

MPUT"SISRNGLE (20-58)" AN

FANCZBORANDSATHENTS
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FANZSETHENTE=~1

AG=21-AN:SP=RG/108

AN=RG/6. 42598497

FORX=BTO22STEPSP

Y=20#SIN(X/AN>

POKES3,231+Y : POKEY, 15-. 65%Y

Y=22-Y

IFY>22THEN178

Y=INT(Y) (Y=228Y

FO=7638+X+Y: C=30720+F0
IFPEEK(PO)=320RPEEK(PD)=46THEN1EQ
POKESS.8: IFXCI 1ANDY>338THENL7E

IFY{3308THEN250

IFPEEK(PO)=2540RPEEK (P0)>=225THEN4G0Q
IFPEEK(PO)=123THEN335

IFPEEK{PO)=168THENZ31

GOTO188

POKEC,ATTEMPT : POKEFD. 46

NEXT

FOKES3.,8

IFTETHENPRINT"Sd YOU SHOT YOURSELF !! ®":TE=@8:G0OTO788
NEXTATTEMPT

NEXTORME

FORDE=1TO1600 :NEXT : PRINT“J9" : POKESE572, 42 : PRINT "M RPPRPRPBISCORE : Ml
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IFA%="%"THENRUN
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END
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DATA187.4,1687.4.,201,2,201,4,201,2,195,2.,195,2,183,2.,163,2,175,6,163,1,175.1
2

DATA195,2,195.2,201,2,195,2.183,2,163,3,175,1.183.,2,183,2,175,2,175.2,163.6

SED!! 2
gi=FURM-9TUOSTEP~12POKEU,M=F09N=1TD?SiHEXTN

.8,12

S08
£as
610
615
628
525
7oe

PRINTLEFT#(CD$.21)LEFT${CR$.P2/>"7] suEBl "

Di=1

IFP27>1STHENDI=~1

IFTZTHENTZ2=0: P2/=F2%+DI%4: GOTO623

P2r=F27Z+DI¥RND(1)%4
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omplete Sinclair ZX81
BASIC Course

Sicior 2580 The complete BASC Couse )\ SPECIAL OFFER! I

SRRl IS ) PAEEBNKCASSETTE 7 We are plessed o amounce N
Whether you have never done any WITH EVERY BOOK the TECHNICAL LEISURE CENTRE,

o g ooy ‘ T GRAEgggg;: KILBURS, |

lCompieie BASIC Course will provide 1’\

an invaiugbie aid
lll.t Only 30 Programs for the

Sinclair ZX81: 1K —

Not only over 3O programs. from arcade
games to the final challenging Draughts
playing program, which all fit into the
unexpanded IK Sincloir ZX81 but clso notes

on how these programs were written and Come and
special tipst Great volue! See our
Machine Langudage excitin
Programming Made Simple for fg
the Sinclair — range ror

¥ 7x81, TRSS0

A complete beginner’'s guide 1o the

computer's own languoge - 280 machine
longuage. Mochine language programs
enabie you o save on memory and
typically give you programs rnat run 10-30
times taster than BASIC progroms.

I!XB! ROM Disassembly Part A

. _ee
€&

This book is for the programmer thet needs lar derEoni: - e Complete'_ -9 "
complete answers about the ZX8). Dr | Slciali %83 BASIC Covrse - £17.80C1
Logan hos exomined all routines in the ROM OUR GREAT ,Orders to Baslc Cotrea "
and'here he comments on each one. It NEW The Essential Software Company, Dept BT Programs on Cassette £ 2500
covers all ROM locations from OOOCH to I (visconti Ltd.) Sinclair ZX 81 ROM Disassembly l
OFS4H. ond mCIUd-es Ol funchions except: for CATAL OGUE |47 Brunswick Centre, London WC1N 1AF Part A - 0000H-OF54H £ 700 C]l
the routines used in the floating point IS NOW | Not Only 30 Programs/Sinclair

calculator A o =l'ﬁIAME: .............................. ZX 811K ¢ gasl
Understanding Your ZX81 ROM AVAILABLE I Machine Language I
A brlliont guide for more experienced ADDRESS ol ol e el Programming Made Simple al

£ 895
progrommers Dy Dr. lon Logon. this book Understanding Your ZX81ROM £ 8950
ilustrates the Sinclair's own operating SEND S. A.E. A R R e DA O R D AT 0 10 Postage and Packing £ 0.70
system ond how you con use it o e M e e Y Postcode.......

graphic display constantly shows your position in a perspective format as

™\ though you were actuaiiy there! This “rat’s eye™ view adds an entirefy new

\ dimension to adventure.

.~& English language commands can be entered at any time to manipulate your

\ environment. The command sets are extensive and sophisticated.

. 'L Deathmaze 5000 and | abyrinth allow the traditicnal one and two word
commands. Asylum incorporates our Advanced Language Interpreter

(ALI), which allows full sentence input. Deathmaze and Labyrinth consist

of over 550 locations! Asylum tops 1200 locations!

Deathmaze 5000 places you onthe Asylum places youonacotina

top floor of a five storey building. small room. Periodically, a janitor

&

-
L

Each floor is a maze of twisting lobs a hand-grenade through the
passageways. Floors are window of your locked door. What
connected by elevators and open you do next could mean survival and
. - [ 3 pits. You have but one goal. escape! It could also mean
i i i E. -zi£ 1] ESCAPE ALIVE! Where is the only permanent residence in the home
& 7 8 {:li " ] ks door out of this nightmare? for Deathmaze survivors! To leave,
" . | g T L >R Monsters, bats, mad dogs, hunger, Yyou will have to deal with guards,
Labyrinth places you in a maze of and many more horrors plague your fellow survivors, doctors, the
gigantic proportions. But you are not every step as you struggle to infamous Crazed Carpe:nter, and
alone! A minotaur searches for you, escape. TAPE£10%  much, much more. Don’t expect to
seeking a grisly meal. You must find {TVHE ESSlE_ I\LJTGIA:L SOFTWARE COMPANY getoutany time soon!  TAPE £12
weapons, spells, and treasures. HCOUNTLACH S
You Fr)nust deal with ghosts and cave ﬁf;unswmk Sonusakondon V:E:{Tm] T e
gnomes. You must avoid the Piease send e vou sotware cadogue | Address
minotaur until the momentis right for e R TR e N S
the final battle. TAPE £109 e PheEr ostcode
(plus70p post & packing) My ACCESS Nos
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TAURUS COMPUTER DESIGN

Our SPECTRUM games are now available (Mastermind, Atoms,
L-Game, etc.)

\J o
N ,' SPECTRUM utilities available soon. Write for cetails
SO

TAURUS 8K PROMCARD

s Fills memory space BK-16K

* Housed within ZX81 case--easy instaliation

e Link selectable: 7K PROM+1K RAM or 8K PROM (2=2732)
* iceal home tor TAURUS SOLID SOFTWARET

Our product range for the ZX81 is as follows:

TAURUS 16K RAMPACK

® User switchable : Model A 16K RAM or 14K RAM+2K PROM (2716)
: Model B 16K RAM or 12K RAM+4K PROM (2732)

= Flexible connection to ZX81—eliminates memory wipeout

* Rugged construction—proven high quality cesign

* [deal home for TAURUS SOLID SOFTWARE®

TAURUS MACHINE-CODE MONITOR

Version 1.

* 16 user utility commands

* Optimised for developing and testing machine code

* Available as TAURUS SOLID SOFTWARE® on all TAURUS harcdware products
* Also available on cassette

Version 2

* As Version 1*MACHINE CODE DISASSEMBLER

= Displays address. hex instruction bytes, source code
* Standard X-80% mnemonics

* Relative jumps shown with absolute addresses

* Also available on cassetle

GRAPHICS EDITOR

* Make your own character shapes-—whateéver you want!
» Includes routine for switching character sets

* Two new character sets provided (-Mludmg lower case)
» Available as TAURUS SOLID SOFTWARE®

MACHINE-CODE ASSEMBLER

¢ Standard Z-80% mnemonics

o Optimised for ZX81 keyboard layout

* Up to 258 yser-definable labels

* Availabie a8 TAURUS SOLID SOFTWARE!
¢ Also available on cassette

PRODUCT SUMMARY

T 11

_MX RAMPACK | BX PROMCARD | Cassetie | | cong for details or cheque with

mcon! Al Model 8 | || order to:
{Hargware ooly) 03600 | £3800 | = i:':smw = | TAURUS COMPUTER DESIGN
MOMNITON Veraion 1 £4500 § P X T.50 47 High SML Bal'dxkg
MOMNITOR Version 2 - £29.00 | 19 por EPAROM a0
ASSEMBLER = — | f12pecEPROM | 820 Hertfordshire SG7 6BG
GRAPHICS CDITOR - — | topor EPROM - Telephone Baldock (0462) 893900

A GOBBLER
FOR THE ZX81

X-MEN GOBBLE YOUR WAY AROUND THE MAZE
WHILE THE 4 X-MEN LEAVE THEIR
DEN AND TRY TO CATCH YOU. GOBBLE
_l]__.lP %STAR AND IT'S YOUR TURN TO CATCH
HEM.
CONTINUOUS SCORING, HIGH SCORE,
BONUSES OFFERED, 3 LIVES.

TRAP SURROUND YOUR OPPONENT (COMPUTER OR
HUMAN) BEFORE HE SURROUNDS YOU.
12 VARIATIONS.

HUNT A MAZE GAME FOR ONE OR TWO
PLAYERS WITH 48 VARIATIONS
AND 30 FULL SCREEN MAZES IN
ONLY 5BK.

UFO PLENTY OF ACTION IN THIS HIGHLY
ADDICTIVE SHOOTING GAME.

£4 95 PER GAME ALL GAMES IN
- ON CASSETTE MACHINE CODE

13 CHERRY BOUNDS RD
GIRTON

CAMBRIDGE CB3 0JT
TELEPHONE

CAMBRIDGE 277364
S O F T W A R E EVENINGS & WEEKENDS

ZX Spectrum
20 Programs £6.95

The ZX Spectrum has brought advanced
computing power into your home, The
Cambridge Colour Collection, a book of
20 programs, is all you need to make it
come alive.

No experience required. Simply enter the
programs from the book or load them from tape
(£2.95 extra) and run.

Amazing effects. All programs are fully
animated using hi-res graphics, colour and sound
wherever possible.

Entirely original. None of these programs has
ever been published before.

Proven Quality. The author already has 30,000
satisfied purchasers of his book of ZX81 programs.

Hours of entertainment

® Lunar Landing. Control the angle of descent
and jet thrust to steer the lunar module to a safe
landing on the moon’s surface.

® Maze. Findyourwayoutfromthecentreofa
random maze.

® Android Nim. Play the Spectrum at the
ancient game of Nim using creatures from outer-
space.

® Biorhythms. Plot the cycles of your
Emotional, Intellectual and Physical activity.
Some would say this is not a game at all.

Improve your mind
® Morse. A complete morse-code training kit.
This program will take a complete beginner to
R.A.E. proficiency.
® Maths. Adjustable to various levels, this
program is an invaluable aid to anyone trying to
improve their arithmetic.

Run your life more efficiently
® Home Accounts. Keeping track of your
finances with this easy-to-use program will
enable you to see at a glance where the money
goes and plan your spending more effectively.

® Telephone Address Pad. Instant access to
many pages of information.

® Calendar. Displays a 3 month calendar past
or future, ideal for planning or tracing past
events.

ORDER FORM:

Send Cheque or P.O. with order to:—
Dept. C., Richard Francis Altwasser, 22 Foxhollow, Bar Hill,
Cambridge CB3 8EP

Please send me

O Copies Cambridge Colour Collection Book only £6.95 each.
O Copies Cambridge Colour Collection Book & Cassette
£9.90 each

Name:
Address:
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William Masefield’s ZX-81
program effectively simulates
the spread of disease and the
predator-prey relationship.

A NUMBER OF programs have been published,
based on Life, in which a colony of cells is
made to proliferate and ultimately die off.
None that I have seen does much more than
this. Yet with a little extra programming, it is
possible to use the basic concept of Life to
create a series of ecological and epidemio-
logical models which, while not being perfect,
can be used in a classroom to illustrate some of
the elementary concepts in ecology.

The first model deals with the spread of a
disease in, say, a woodland plantation, and the
second models the predator-prey relationship,
with spiders and flies as the protagonists.

Taking the first model, the program asks for
the initial number of normal, healthy trees in
the plantation — a maximum of 100 — then
the number of trees that may be immune to
the disease — a maximum of 100 less the
number of healthy normal trees — and finally
the number of diseased trees — 100 less the
sum of the other trees.

The program then plants these trees
randomly in a 10-by-10 matrix, using a
different symbol for each kind of individual.
The matrix is then displayed within a black
border and the numbers of each kind printed
alongside, together with the cycle number,
which will be zero at the start — see figure 1.

On keying Newline, the first cycle is
initiated. What the program does now is to
interrogate each cell of the matrix in turn to
find out what kind of tree, if any, occupies it,
and what its neighbours are on the north,
south, east and west sides.

For our purposes, the diagonal neighbours
are not considered near enough to have any
influence.

This is where the ideas borrowed from Life
play a role: if the number of neighbours of a
normal or immune tree are three or four, then
the tree is overcrowded and dies; its matrix
cell is reset to zero; if the number of neigh-
bours is less than two, then the normal and
immune trees reproduce — that is, a new tree
of the same kind is placed at random in an
empty cell of the matrix.

However, if the cell being interrogated is
occupied by a diseased tree, the disease is

FCOIOGICAL
MOD

spread to a random matrix cell. Should that
cell be empty or occupied by an immune tree,
nothing happens, but if the cell has a normal
tree, then that tree becomes diseased. Finally,
diseased trees have a limited life-span, dying
off after four cycles, whether overcrowded or
not.

After interrogation of all the cells of the
field, the new state of affairs is displayed,
together with the counts of normal, immune
and diseased trees in the field. These numbers
are also stored for later display in histogram
and tabular forms. The cycle is now repeated
as many times as necessary until the disease
dies out — which it will not do if there are no
immune trees to start with, in which case the
disease becomes endemic.

Figures 2 and 3 show the position after 10
and 20 cycles and figure 4 the final field for a
run which started with 50 normal, 10 immune
and five diseased trees. Obviously, the number
of cycles will depend on the starting con-
ditions, and on the randomness of the propag-
ation process, but the general trend is always
the same.

After cycling for the required time, the
results of the experiment can be displayed as a

5 REM ECOLOGICAL EXPERIMENTS.

105,REM COPYRIGHT UL.R.MASEFIELD
1@ CLEAR
33 BRINT TaRB S: “ECOLOGICA
ERIMENTS™ Z e
3@ PRINT
.40 PRINT TARBE 9; " IEENEFEEESNEE
5@ PRINT
€@ PRINT “SPREAD OF DISEARSE IN
7@ PRINT " UOODLAND PLANT
N":TRB 26; "A" S
5 PRINT
8@ PRINT “SPIDERS RAND FLIES"™
9@ PRINT " (PREDATOR AND PREY
e S
120 INP
128 oYM A (130)
132 CE? ng=-Pr
="PRESS NEULINE T
NT INUE" ” L8
140 IF AS="A" THEN GOTO 1000
18@ IF As$="5" THEN GOTO 300a

21@ PRI ; ,13‘?2

“;AT 3,1S;“CYCLE fo- i AT 14,3;

AT 14.,13;
220 PRINT H FORHI
5Tosnnn T FOR TﬁaOLnTz RES- UL
FOR NEU EXPERIMENT, I
Foﬁ PROGRAM. TNDEX -

FOR I=3 TO 12
I; e

“240 PRINT AT 3. AT 14,%;"m
250 NEXT I

26@ FOR I=4 TO 13

,27@ PRINT AT I.2;"B";AT I,13;"}
280 NEXT

285 PRINT AT 0.0;Bs

23@ RETUR

=1l TO
(I) =0
330 LET A(I+110) =0
340 NEXT I
350 RETURN
10920 REH]ﬁ.ﬂ'ﬂ:".i..-.i......
191@ CLS
220 LET Bi-'SPREﬁD OF DISEASE I
A WUOODLAN
1930 PRINT
1035 PRINT

“ENTER NO. OF NORMAL
NTREES (HAX. 10a)*;

UQF IMHUNE TREES
>

OF DISERASED TREE
S (MAX."; 100-N-M; ") ",
1110 INPUT D

DIM M(200)
DIM D(200)
1260 FOR J=1 TO N

127@ LET ReINT (RND#100+1) +18
IF A(R) <»®@ THEN GOTO 1270
@ LET A(R) =11

1300 NEXT J

1319 IF M=0 THEN GOTO 1389
1320 FOR J=1 TO H

1332 LET R=INT (RND#100+1) +10
1249 IF A(R) ¢>@ THEN GOTO 1339
1352 LET RI(R) =12

136@ NEXT J

1370 IF D=0 THEN GOTO 143@
138@ FOR J=1 TO D

1390 LET R=INT (RND2190O+1}+182
14909 IF A(R) <>@ THEN GOTO 139e

141® LET RI(R) =13
NEXT J
@ LET C=1

1449 FOR J=4 TO 13

¢S@ IF A(I) =11 THEN PRINT AT J,
1i§s IF A(I) =12 THEN PRINT AT J,
146 "?F A(I) >12 THEN PRINT AT J,
ALI) =@ THEN PRINT AT J,K

1470 IF R{(I)=11 THEN LET N=N3+1

147S IF A(IXI) =12 THEN LET M=M31

1480 IF AI(I) >12 THEN LET D=D+1

1482 LET N(C) =N

1484 LET M(C) =M

1486 LET D (C) =D

1499 LET I=I+1

15S00 NEXT K

1512 NEXT J

1515 RETURN

1520 PRINT AT 24 C-1, AT S,18;"

O NORMAL '.H 6,15 ," IMHUNE
taM AT 13 DISEASED "D

15309 INPUT A%

1549@ IF A%="" THEN GOTO 16@@

155S@ IF A$="H" THEN GOTO 2200

1S6@ IF As="E" THEN GOTO 10BB

1570 IF A$="T" THEN GOTO

1580 IF RA$="I" THEN GOTO 10

159@ STOP

163 LET D=0
1640 PRINT AT =.,.26; AT 6,26;
.. AT 7.26;" —
1650 FOR I=11 TO 110
1660 IF A(I) =0 THEN GOTO i179@
1670 LET Y=INT (R(XI-10)./10)+X
(R(I+102) /10) +INT (R(I-1) 710) +INT
(A(I+1) ~10@)
1680 IF (R(XI)=11 OR A(I)=12) AND
Y2 THEN LET R(X) =0
1690 IF A(I)=0 THEN GOTO 1790
178@ IF Y «2 THEN LET R=INT (RND=
19@+1) +10
1712 IF A(I)=11 AND A(R) =0 THEN
LET A(R) =11
1720 IF RA(I) =12 AND R(R) =@ THEN
LET A(R) =12
1730 IF A(I)>12 AND A(R) =11 THEN
LET A(R) =13
{l?‘? IF A(I) >12 THEN LET AR(I) =Rt
+
1750 IF A(I)=16 THEN LET A(I) =2
1790 NEXT I
Q LET C=C+1
1808 LET =C
1810 GOSUB 1435

1820 PRINT AT 3.,24;C-1;AT S,26:N

> Ed
5 S M. AT 7.26;D

1830 GOSUB 3@@
1840 GOTO_ 1530
1900 RE m
1910 CLS
1320 PRINT AT 0.02.8%
1930 DRI:T RE B, N X D
1942 PRINT AT 15,0, P
1959 PRINT 19.6:"H FOR HISTOG
RAN™; AT 2 ,6; “EEOR NEU EXPERIHE
1951 PRINT AT 21.6; I FOR INDEX"
1560 FOR J=1 TO i6
1970 PRI AT J,15;);
1980 NEXT J

-1;AT J,4;N(C
J.12;D(C)

IF C>0 THEN GOTO 2160
2040 NEXT J

2050 FOR J=2 TO

PRINT AT J,17;C-1;AT J
(C) ;AT J,25;:M(C): S J.29;D0 (&)
2078 LET C=C+1

IF C>@ THEN GOTO 2180

21; N

2080
2099 NEXT J

210@ INPUT R

2110 IF A%="" THEN GOTO 2000
2120 IF A%="H" THEN GOTO 2200
2130 IF A$="E" THEN GOTO i120a
2140 IF As="I" THEN GOTO 1@
2150 STOP

2160 PRINT AT J+1.0; "I
2170 GOTO 2100

2180 pnnrr n'r J+1,15; "HEEEEE
2190

2200 . EEEE

2210

(listing continued on page 48)
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SPREAD OF CISEASE IN A MOODDLAND

SQ. CYCLE NO.29
- CYCLE NO.Q i gsanﬁé %3
: § ot %8 EiEee
. DISERSED S
L]
2.
Sa.
L]
» CYCLE NO.12 CYCLE NO.23
& 0 NORMAL 23 NORMAL 12
: s, B 3. &
@ -
IMMUNE
SQ.
L . .
3 Figure 2. Figure 4.
a : histogram — figure 5 — or as a table of counts The same kind of interrogation of each cell
DISERSED for pupils to make their own graphs — figure 6. | is then carried out, but the manipulation is
Figure 5, It is possible to elaborate this program so dnf_ferent: if a ﬂy_ is unfortunate enough to be
i that the disease is spread only to immediate | adjacent to a spider — north, south, east or
SPREAD OF DISEASE IN A uwoobuano| | neighbours, for instance, or to prolong the life- | west but not diagonally — then it is eaten.
0 Ne ox T8 Yo 3 2 span of diseased trees, and so on. Otherwise, it is moved to another empty cell at
BRI e s s The second model concerns spiders and | random. A fly not adjacent to a spider is
& e X% i e flies, and the prey and predator relationship. | allowed to reproduce.
o R R, e R The basic idea is the same: the program asks A constraint limits the number of new flies
Rersigia sy 17 18 38 @ || for the initial number of flies — a maximum of | in each generation to half the number of
L G 50 — and spiders — a maximum of 20 — and | parent flies, that is, a reproduction factor of
IERisc e S these are _sca.ttgr_cd at random in the 10-by-10 | 1.5, so -that if :hgre are 30 flies in one field,
1f o021 33 4 field. This initial field and the counts are | there will be 45 in the next.
displayed — figure 7. Another limit ensures that there are not
Figure 6. ;: more flies than there are spaces in the matrix
for them. All the flies are redistributed

randomly, as they would be in life were they

flying about.
The spiders, on the other hand, do not
move, as they are supposed to be sitting in
(continued on next page)
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{continued from previous page)

their webs. Each spider, at the start of its life,
is given a store of food, valued at three units,
but this is depleted by one unit per cycle, and
a spider with zero units dies. However, each
fly it consumes increments its food store by
one unit.

If a spider reaches a value greater than six, it
reproduces, the offspring being set at random
in the field, and both it and its parent are given
the starting value of three units.

At the end of each cycle the field and counts
are displayed, and the process repeated for as
many cycles as required. Figures 8 and 9 show
the 10th field and the 50th, and figure 9 shows
the histograms. In this particular run, starting
with 50 flies and five spiders, there has been a
cyclic fluctuation in the populations and the
peaks are staggered as they would be in nature.

Other starting figures will give different
degrees of fluctuation and if there are too few
flies or too many spiders at the start, the
spiders can actually die out. It is assumed that
the flies’ food source is inexhaustible.

Although the displayed field is a 10-by-10
matrix, the actual field is 10-by-12. The reason
for this is as follows: in the interrogation of]
say, the jth cell, we have to look at the adjacent
cells, j-10, j+10, j-1 and j+1 — the diagonal
cells are not considered.

Now, if we wanted to interrogate cell 4, say,
of a 10-by-10 matrix, we should have to look at
cell 4-10, which does not exist and would
crash the program. Similarly, cell 93+ 10, say,
does not exist; so we have two rows of guard
cells — 1 to 10 and 111 to 120 — which are not
interrogated and are cleared on each cycle in
lines 300 ro 350, leaving the interrogated cells

CYCLE NO.2&

SPIDERS =
FLIES Sa

Figure 7.

CYCLE NO.10Q

SPIDERS 7
FLIES 1S

Figure 8.

CYCLE NO.S@
SPIDERS S
FLIES 24

Figure 8.

e.u
SPIDERS

as 11 to 110. Note thart the left and right sides
of the field are, in effect, contiguous, so that
the field is really cylindrical. This does not
invalidate the models in any way.

In the woodland program, normal, immune
and diseased trees are distinguished by giving
the cells values 11, 12 and 13 respectively —
lines 1260 to 1420 — and the number of neigh-
bours is determined by the sum of the tens
digits in the adjacent cells — line 1760. The
various operations on the cells are carried out
in lines 1680 to 1790.

In the spiders and flies program, spiders are
given an initial value of three — line 3350 —
and this is decremented on each cycle by one,
and incremented by one for each fly consumed
— line 3710. Reproduction of spiders is
carried out in lines 3740 to 3760. Repro-
duction is considered asexual in this model,
but a sexual method could be incorporated.

Matrix cells with flies are given a value of

Q
SPIDERS RAND FLIES

SR e S A =
i1 s 4ofis 2 =25fF31 & 3IT
2 5 3¢f 17 2 3af 32 3 3¢
3 = 3sfi1sa 2 33§33 & 31
i 8 23fis 2 333+ 5 32
s 7 28282 3sj3ss =22
& 68 258} 21 2 232 368 6 =V
7 & =322 2 3337 & 1w
8 7 22232 35§38 8 19
9@ 7 21§24 2 37§39 8 1B
ia 7?7 1S 2s 2 3Jsf 40 &8 18
32 7 1sj 28 2 38§ ¢1 8 18
12 &4 12§27 2 45 42 8 17
13 &4 1af 28 3 37§ 43 & 18
1a 2 =208 23 3 37§ 22 3 23
is2 23030 3 34l 458 3 27
Figure 10,

100 — line 3290 — which is a higher value
than any spider is likely to reach. Flies’
reproduction is carried out at line 3610 where
the number of flies is increased by a factor of
1.5. It is interesting to experiment with other
reproductive factors.

For both parts of the program an index is
provided at the start, lines 40 to 170, and
instructions for proceeding are displayed at
each stage. Each cycle takes about 15 seconds
in fast mode.

(listing continued from page 46)

2220 PRINT AT ©.1;“S0";AT 7,1;"S
;AT 14.1;"S
2230 ?gIgT AT S.2;"0";AT 12,2;"9

"
224@ PRINT AT 21,9, "E FOR NEW EX
PT. I FOR INDEX*“

19
2260 PRINT AT I.3;".":
XT X

AT 6.4; "NORMAL"; AT 13
.4 "IMHUNE" AT 20,4 ; "DISEASED"
2310 PRINT AT 6.3;" “;AT i13,3;"

J
FOR J=18 TO M(I) *9/5S0+18
PLOT X.,J

NEXT

FOR J=4 TO D(I)29/50+4
2440 PLOT
NEXT

(&

UNPLOT X,32
UNPLOT X,IG
UNPLOT X.,4

-
u'l'l'l
3 oxz
HKmmm
HEN _HEHHHCXEC
»EEE
-
X
m
4

)
5
1D K

iq@n +uan
-4
m
n
z

GOTO 1200
GOTO 1@
GOTO 1900

1w

a

153

]

HHHHZIMCHHH

MAANZN
TDDD
* e

bl
m-
X0

CLS
LET B§=" SPIDERS AND FLIES"™
302Q@ PRINT TAB BES

IV PRINT TAB 7, (PREDATOR AND
PREY) "
3035 PRINT
3040 PRINT "ENTER INITIAL NO. OF
ES (HAX. Sa)™;
3958 INPUT F
SP6@ PRINT F
3065 PRI
30790 PRINT “ENTER INITIAL NO. OF
SPIDERS (MHAX. 28)*;
3080 INPUT S
3090 PRINT S
3100 PRINT
3110 PRINT NS
3120 INPUT RS
3130 IF Ri(>' THEN STOP
3208 REH
LS
3220 GOsSu 20
3230 DIM F (200)

F
(RND*1@20+1) +1@
IF A(R) <>»@ THEN GOTO 3270
LET A(R) =100

NEXT J

3320 FOR J=1 TO S

3330 LET R=INT (RND*100+1) +10

33402 IF A(R) (»®@ THEN GOTO 3330
33%@ LET AR} =3

336@ NEXT J

3370 LET C=1

3380 GOSUB 3400

3398 GOTO 3540

3200 LET I=11

3410 LET S=0

3420 LET F=0

3430 FOR J=4 TO 13

3429 FOR_K=3 TO

3450 IF R(I) =@ THEN PRINT AT LK
s »

3458"1F A(D) =9 THEN GOTO 3402

3468 IF A(I) (100 THEN PRINT AT J

534%0 IF A(I) <108 THEN LET S=S4+1

348¢ IF A(I) =108 THEN PRINT AT J

48

3480 IF A(I) =100 THEN LET F=F31

3492 LET I=I+1

3494 NEXT K

3500 NEXT J

313 LEYT F(C) =F

3520 LET S(C) =S

3538 RETURN

3548 PRINT AT 3,24, AI_S.1%;

SPIDERS 6, 1& AT e
E30 INPUT ﬁs

356@ IF As="" THEN GOTO 3600

3570 IF A$="H" THEN GOTD 43@@

35808 IF AR$="E" THEN GOTO 2000

385 IF AS="T" THEN GOTO i@9@

3590 IF A%="I" THEN GOTO

3595 STOP

%PRINT AT S5.23;°

“JAT 6,23;
36402 FOR I=11 TO 1
JI650 IF A{I) =100 Oﬂ A(I) =@ THEN
GOTO 377@
S66@ LET X=INT ((A(XI-1@) +RA(I+iD)
+R(I-1) +R(I+1)) r10Q)
32;0 IF R(I-10) =100 THEN LET AI(IX
S680 IF AR(I+19) =12 THEN LET R(I
+1Q) =@ i
6990 IF A(I-1) =100 THEN LET A(I-

1) =@

?353 IF A(I+1) =100 THEN LET A(I+
=

3710 LET RI(I)=R(I) +X=1

3720 LET F=F-X

S73Q0 IF A(I) <6 THEN GOTO 3770

LET R(I) =
INT (RND=#i102+1) +1@

G
»

LDIIPOIHHHH;

Q

N

0

]
HHCZHNZC

D2100+1) +18
N LET R(R) =100

2880 LET C=C+1

3A89G LET O= C

3908 GOSUSB 49

391@ PRINT ﬁT 3.,24;C-1;AT S5,23;

TAT 6,23 F

5920 Gosue 300

e R e ——

4000 REHM

4205 CLS

49019 PRINT BS

caag P;}NT Nl = S [ c S [ 4

4030 PRINT AT 18 .0;° PRESS NEULIN

E IF TABLE NOT FULL";AT 19,6;"H

FOR HISTOGRAM™ AT 20 f"E FOR NE
21, é “I FOR IND

U EXPERIMENT ™ ar
EX"

4949 FOR I=1 TO 16
40Sa3 PRINT AT I.B8:;"N':AT I.,18;"§
40B® NEXT I
407@ LET C=2
475 LET P=d
498@ FOR K=1 TO 3
4890 FOR J=2 TO i6
412@ PRINT AT J,P+0;C-1;AT J.P3+3
iS(C);AT J,.P+6;F (C)
4110 LET C=C+1
412@ IF C>® THEN GOTO 4220
413@ NEXT J
4130 LET P=P+1@
4150 NEXT K
416@ INPUT AS
4170 IF A$="" THEN GOTO 407S
4180 IF A&="H" THEN GOTO 4300
3338 I£ 8355 TueN ooo ee
e
4220 BRINT AT U+1,P; - EEENEN
e e o
4238 GOTO 57
4300 REM
431@ CLS
43230 PRINT AT ©.0;20; ﬂT 7,1 9; AT
18,.0:7@0:AT 17.1:8;AT 8 “SPIDE
S"IAT 18.3; “PLIES™
S338 eatit i BSesienaze, ron
s 1y BT
FOR INDEX et
4340 FOR J=@ TO 17
4358 PRINT AT J,2.".";
1359 PRANT AT 9,2
- . nT - e e
4410 LET X=6 £l ® S8
44208 FOR I=1 TO @
443@ IF F(I)>7@ THEN LET F(I)=7Q
4440 IF S(I}>2@ THEN LET S(I)=20
445@ FOR J=28 TO S(I) #14,20+28
446@ PLOT X.J
4470 NEXT J
446808 FOR J=8 TO F(I)#14,704+8
4498 PLOT X,
ASQ@ NEXT J
4519 IF S(I)=0 THEN UNPLOT X, 28
4520 IF F(I)=0 THEN UNPLOT X.8
4538 LET X=X+1
388 s
4
AS6@ IF A%="E" THEN GOTO 30208
4S70 IF As="T" THEN GOTO 4200
4S8e IF As="I" THEN GOTO 1@ =
4530 STOP
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Due to excessive enquiries from all
parts of the U.K., LASERBUG is
now a national independent user

group.

Membership is £12.00 per year for
12 issues of LASERBUG
newsletter.

For trial copy, send £1.00 plus
large S.A.E. (12 x9") to:

LASERBUG

4 Station Bridge,
Woodgrange Road,
Forest Gate,
London E7 ONF.

Mains Power supply unit........co..
OBINEE B BCKS i s csvirusbassasassnnnnsrosisnsnnsvuanans

Ferguson 3T07 Cassette Recorder..

COMMODORE VIC 20

I Y O N T T e e e e e i e R e o s L e o w ¥ R mim B R Tn

VIC Cassette Deck ..
VIC Floppy Disk Unit. -
VL P RO T Ve o A h W44 L Ah 4 ALs w58 sms s /M S8 wa B SN WA WE A ¥
VIC Joysticks..
VIC 3K Ram Cartrndge .................
VIC 8K Ram Cartridge.........ccouuses
VIC 16K Ram Cartridge ........uoeuee
Programmers Aid Cdrtndge
Machine Code Monitor Cartridge
VIC Games Rom Cartridges ...
Intro to Basic Partl ......coccveuee
New VIC Games Rom Cartridge
“Mole Attack’” Rom Cartridge
“VIC Revealed” Book

Mail Order Postage & Packing:
£1.75. Above £50.01 add

QUALITY SOFTWARE FOR VIC-20 WANTED.

if you write programmes for the VIC-20 send your programmes On cassette
address below.

WE OFFER 15% Royalties.

Nearest UnderE round is Highbury & Islington, Victoria Line. Always telephone
calling to check stock position.

185, Upper Street, Islington, London, N1 1RQ
(Opposite Town Hall)

Telephone: 01-358 5055 |

H.P. Facilities. Closed AN Day. Thursday.

A.S.P. Microsystems

ACORN ATOM PRICES INCLUDING VAT

8K Rom + 2K Ram Assembled.. R w2 a {44 DE A AN S AR o B s £"I?4 50
12K Rom + 12K Ram A:.semb!ed ............................... N R £289.50

Acormn C15Blank Cassettes. .. ..c.ivviesranisnnnnas ...£0.70
Word Pack + Rom Text Editor, Word-ProCeSSOr........ovvuvuniennisinssnsasnssssnsrssnans
Introductory Package, 4 cassettes with booklet:
(1) Interactive teaching
{2) Financial Planning
(3) Household
(R IO e A Naloh N ' S AN Se s b wA S Rl A s AR n A A s NolSt A o5 P £23.00
“Atomic Theory & Practice” Manual ............ ety B e me % wna S £8.60
“*Atom Business Book” ...£7.55
“Practical Programs for the BBC Computer and the Acom Atom’
T DS D O B L o A e o le e e ki e o B Ta e i @ R A e W RB St £7.55
BBC Basic Model 14” Momlor{Colour] £287.50

3pinto3pinDINlead ...........ovvennnanns e DL L L e £1.55
(E:\;‘ery Atom supplied with “Atomic Theory and Practice” Manual — Free of
arge.

VIC ot maIRe 151D PR = ot e e e £229.95

“Learn Computer Progr."smmmg with the Commodo e VICU Book: it s £1. 95
Business/Utilities.. e e pr o s P
BBC COMPUTERS
OO e as s Faakkos ¥ ovla P RE Aa' wa' NARa B A Y waa s 5o an’ o dous a S a s nia s as s (one only) 2299 00
e A e e RV P, A Py s S F A .00

Orders below £7.00 add 75p. erween £7.01 & £156 add £1.00. Between £15.01 & £50 add

to the

before

H

HIGH RESOLUTION!!

*

*
*
*

At last a true HI RES system
for your micro. Upgrade to the
latest display formats, with
colour option!

Available now, these units give
you true HlI RES at a realistic
price. Acorn Atom compatible
for the best graphics options,

Video Genie
TRS80 == E=
UKT01T Siseasaae et

WELCOME

Superboard

Graphs, 3D, Diagrams, Drawing etc. . . .

* Genie Version includes case
and cable, just plug in and go!

OUR LAST ADVERTISEMENT — A CORRECTION
An error in our last advert showed

this superb board as just 156 x 192

points. It is of course a full 256

x 192 plotable points!

e 256 x 192 Plotable points
e 6K User Ram, on board
e 11 Software selectable screen modes
e Software, plot etc

* Memory mapped low power Ram
e HI RES, LOW COST

£54.95 ...

E,U K101 VERSION

14 CARLTON ROAD
ROMFORD, ESSEX
Tel: Romford 64954
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USER—DEFNED

Mike Berry shows you how to
prime those user-defined keys to
eliminate some of programming’s
more laborious tasks.

COMPUTER TERMINALS used by professionals
frequently have keys which can be set up by
the programmer to generate functions which
are used repeatedly. As a professional pro-
grammer, I was impressed to find that the
BBC Micro provides such a facility.

User-defined keys are the red ones along the
top of the keyboard labelled f0 to f9. Program
1’s sole purpose in life is to set up the keys to
perform useful tasks, leaving you to get on
with more interesting problems. Keys are pro-
grammed by entering a command of the form

*KEYn
followed by whatever you want the key to
produce when you use it, the “n™ is the
number of the user-defined key. If you want to
attach a Return to the end, you simply add the
symbol “!”’, followed by the letter “M”.

*Key0 Auto simply puts the keyword
“Auto” on to the next line, where it waits for
you to enter the starting line number and/or
the increment. Although the default values for
these are normally satisfactory, typing errors
during program entry make it necessary to
Escape from Auto so often that it is best to
avoid including the line number and the
“IM” on this key.

Just one touch of *Keyl, Run| M starts your
program.

The *Key2 Renumber;M command
allocates new line numbers throughout your
program, the defaults being 10 for the first
line, and increments of 10 for subsequent
lines. Statement numbers appearing in Goto
and Gosub branches are cleverly adjusted for
you. This facility is very useful as your
program develops, and vou keep cramming in
extra code. It is also spectacularly fast.

Keywords preceded by an asterisk are, tech-
nically, commands. The command *Ca‘t’ on
key 3 starts the cassette recorder. Your BBC
computer will then read through the tape until
you tell it to stop, by pressing Escape. While it
does this, it checks the accuracy of what it is
reading, and puts out messages similar to
those you see while a program is being loaded.
Thus, you can check that you have saved a
program securely, before you lose it from the
machine’s memory.

*Key4 ListyM is useful for program
development. If you like to see your For-Next
and Repeat-Until loops indented in the pro-
gram listing, you could achieve this by altering

this statement to
“*KEY4 LISTO 7{M LIST, M”

Left untouched, the machine will, in
response to a List command, scroll at impres-
sive speed through the whole program listing.
The normal way of combatting this is to press
the N key simultaneously with the Ctrl key.
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Thereafter, the machine will be in Page Mode,
so only one screen full of program listing will
be displayed at one time. To move on to the
next page, you hit Shiftt The VDU 14
instruction in *Key5 VDUI14M has exactly
the same effect as Ctrl-N. Incidentally, VDU
15 turns the Page Mode off. This user-defined
key is particularly handy because Page Mode
1s turned off every time you press Break or run
your program.

Since you can load a program without
specifying its name, and it is good practice 1o
keep only one program per side of each
cassette, inherent lazines suggests abandoning

names and making use of *Key6 Load “"'| M.

When developing graphics programs, you
probably find yourself constantly moving
from a graphics mode to a program listing.
This means that you either get whopping great
print, or other unreadable text. So, *Key7
Mode 7| M puts you straight back into Mode
7, which is the teletext mode you started in,
with good clear text.

The FX in *Key 8*FX137, 1} M/or effects
command ia a direct instruction to the oper-
ating system. This particular one starts up the
cassette recorder. This overcomes an irritating
little habit of the BBC Micro to be always




Figure 1.

10 REM Initialisation Program
© Mike Berry 1982

20 *KEY0 AUTO

30 *KEY1 RUN|M

40 *KEY2 RENUMBER|M
50 *KEY3 "CATM

60 *KEY4 LIST'!M

70 *KEY5 VDU14|M

80 "KEY6 LOAD"" M

90 *KEY7 MODE7|M

100 *KEY8 *FX 137,1!M
110 *KEY9 *FX 137,00M
120 *KEY10 OLD;M

130 PRINT “Initialisation complete”
140 END

The BBC Micro’s teletext
mode — a standard
feature on every machine
— presents many useful
features if only the
beginner can

fathom its inner
workings. John
Thomas offers the

key.

telling the cassette recorder to be off when you
want it to be on, for example, when you want
to rewind the tape after loading or saving a
program.

*Key9, *FX 137,0{M turns the cassette
motor off. Use it after you have rewound your
tape.

*Keyl0 Old; M is the break key. After you
use the break key to escape from nasty pro-
gram error situations, you find that you have
1o re-activate your program by typing in Old.
After your user-defined keys have been initial-
ised as I suggest, the break key will produce
the effect of Old as well as its usual function.

The BBC Micro has a very useful plastic
strip above the keys, under which you can
slide a strip of paper to label the user-defined
keys. You can prepare the machine for a pro-
gramming session with CH.*”* and Return.
The initialisation program then loads and
automatically runs. This only takes a few
seconds, after which time the machine is set
up in a thoroughly professional manner for the
real business of programming.

You may have blocks of program code
which crop up repeatedly in your program. It
is a simple matter to attach all the common
code to a user-defined key.

Another possible use is to store under each

i

SOME VERY UNUSUAL effects can be obtained
with the BBC’s teletext character set. The set
consists of control codes, 0-31, as in the other
display modes — followed by an ASCII
character set with lower case, a set of screen
control codes, and a repeat of the ASCII set.

A list of the interesting screen control codes
and their functions appears in table 1.

Eight colours including black or white text
or block graphics as well as flashing and
double-height characters are possible by pre-
fixing any characters printed, with one of the
special codes. The codes act for one line only

key one of your favourite Sound routines. The
sound facilities of the BBC Micro are very
sophisticated, but making the best use of them
does entail difficult coding of Envelope and
Sound statements. It makes sense to keep these
carefully contrived statements for your best
sound effects, to be used in successive
programs. Unfortunately, it is difficult to
remember what they sound like. By storing
them in a program similar to the one in
program 1, you can put your routines on to the
user-defined keys, and they try them until you
find the most suitable for your purpose.

You could also use the user-defined keys for
input during execution of your program. This
could even out wear on the popular keys used
for controlling movements during games, and
could make it possible to input lengthy replies
with minimum effort, for example in Adven-
ture games.

What you store under a user-defined key
does not have to be just one command or state-
ment. You can store a multi-statement line,
with semicolons, or string together a series of
commands, each of which ends with a “| M”.
You can even program one user-defined key to
define another user-defined key. If you reach
the limit of how much you can store under one
key, the machine will complain noisily.

ODE

— until the next new line occurs — and are
printed as spaces. To print characters of a
specified colour, say, red, you must
PRINT CHR$ 129; X$

where X$ represents any string. Anything
printed in this line will appear in red but the
effect does not continue on to the next line.

The block-graphics codes produce the
standard teletext symbols found on the RML
380-Z and other computers. A list of the
graphics, their codes and the characters they
normally correspond to follow in table 2.

fcontinued on next page)

Table 2. Test program.

10 REM" Press space bar to continue
20 ONERRORGOTO360

30 MODE 7

40 PROCPOKE

50 PROCTELE

60 VDUL4:END

70 DEF PROCTELE

80 C=32

90 REPEAT
100 IF{C-32)MOD24 =0 PRINT““Graphic”,
“ASCIl code”, “Character”
CL=(C-32)MOD6
VDU({129+CL),157,154,151,156,C,
{129+ CL),157,135:PRINTC;SPC(10);
CHR$C
REM" Test for space bar.
REPEAT UNTIL INKEY$8="""
C=C+1
Until C 255

170 ENDPROC

180 REM’ Colour REMs

190 DEPROCPEEK
200 P+PAGE
210 T=TOP
220 FORA=PTOT

110
120

130
140

230 PRINTA-PAGE,?A,CHRS${ABSI((?A
31ANDA 127(""?A))
240 REPEAT UNTIL INKEY$8=""
250 NEXT
260 ENDPROC
270 DEFPROCPOKE
280 FORN=11t0 3
290 READA
300 A=A+PAGE
310 ?A=129:2(A+1)=1572{A+2=131
320 NEXT
330 DATAS,240,304
340 ENDPROC
350 REPORT:PRINT* at line **
END
This program lists all printable characters and
their equivalent graphics. It is listed in List07
so do not insert spaces except where the “* “
symbol occurs. As the program uses the BBC
Poke it must be entered very carefully.
ProcPeek was used in development and lists
the contents of the memory which the
program occupies with its address relative to
Page. ProcPoke demonstrates coloured
Rems. ProcPeek and ProcPoke may be left
out altogether — the program will still run on.

:ERL:VDU14:
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(continued from previous page)

Flashing characters are a relatively simple
matter. Chr$ 136; is printed before the
character required to flash. This code will
make anything printed after it on the same line
flash, behaving similarly to the other codes,
and does not affect the following line. How-
ever, another ASCII code, Chr$ 137 will
cancel the flash.

Double-height characters are caused by code
141 and may be cancelled by code 140. In
order to produce a full word in double-heights,
it must be printed twice. For example, to print
“Hello” in double-height-

PRINT CHR$ 141; “Hello”’; CHR$ 141; “Hello™”
must be used.

Code 154 only acts on block graphics and it
produces distinct pixels instead of the normal
contiguous pixels.

Chr$ 158 has even more esoteric effects.
This screen control code does not appear on
the screen but causes the last graphics symbol
printed to be repeated in the same character
cell as Chr$ 158.

Either VDU or Chr$ may be used to pro-
duce the teletext effects and there is no real
difference in memory terms between the two
except when multiple effects are required. For
example

PRINT CHR$ 130; CHR$ 136; CHR$ 141;
“Colour”; CHR$BC; CHR$ 136; CHR$
141; “Colour”
will produce the word “Colour” in double-
height, flashing green. The following routine
uses four bytes less — VDU and Chr$ are
tokenised and use only one byte each — and is
more concise, involving less typing.

VDU 130, 136, 141; PRINT “Colour”’;
VDU 130, 136, 141: PRINT “Colour”
Different background and foreground colours

are also possible.

Printing a colour code followed by Chr$ 157

followed by another colour code will produce

a line with the first colour as the background

and any characters in the foreground colour
VDU 129, 157, 131

will turn anything in a following Print state-

ment into yellow on a red background.

A further property of the teletext mode is
that, since any character on the screen may be
copied to the lowest line by the editing cursor,
all the features of the graphics may act actually
within listings.

Suppose you wanted a Remark with red,
double-height, flashing characters on a light-
blue background. By using

VDU 134, 157, 129, 141, 136

as a direct command, five characters are
printed on the screen below the VDU
command and above the next > symbol. These
characters cannot be seen but can be copied
into the Rem statement by moving the editing
cursor to the line below VDU and using the
copy key. Note that the open quote must be
used since some of the special characters are
recognised by the Basic as tokens and will be
converted into full keywords unless the quote
is used. No closing quote is required except in
Print statements where this technique may be
used to show in the listing what will actually
appear on the screen instead of showing a list
of meaningless numbers and characters.

Teletext mode uses only 1K of memory and
has a resolution of 80 by 75.

VDU 128, 157, 131

will turn anything in a following Print state-
ment into yellow on a red background, and all
eight colours can be produced, flashing and in
double-height. On the model A with only 3K
of user memory in the higher graphics modes
— 10K for the screen and 3.5K for the
machine operating system — this is especially
significant.

Table 1. Useful teletext codes.

Change colour —
effective for one line
only — if used before

Code Effect

127 Delete

128 space

129 red text

130 green text

131  vyellow text

132 blue text

133 magenta text

134 light-blue text

135 white text (Copy)

136 turns flash on (left cursor key)
137 cancels flash (right cursor key)
138 {down cursor key)
139 {up cursor key)
140  cancels double-height

141 turns on double-height

145 red graphics

146  green graphics

147  yellow graphics

148  blue graphics

149 magenta graphics

150 light-blue graphics

151  white graphics

152  rubs out following text on one line
153 cancels pixel graphics

154  turns on pixel graphics

157 fills line white/colour

Codes produced
by cursor keys
and Copy key
after *FX4,1

156 removes background — opposite of Chr$ 157

158 repeats graphics when spaces/screen commands occur

Chr$157 will affect
background otherwise
will affect foreground

Table 3. Demonstration program.

1 REM (C) John Thomas 1982. Teletext
display demonstration
10 *FX4,1
11 REM cursor and COPY keys produce
ASCII codes
20 *FX11,1
21 REM Turn off auto repeat
25 *KEY100LD:M
26 REM Programs BREAK key
30 MODE 7
40 ON ERROR GOTO 60
50 Y=12:5P=11
60 PROCCOL .
70 INPUTLINE * * “’Enter message: “MS$
80 IFMS$=""" MS$ =" Moving display
teletext demonstration. Copyright J T
1982.
Cursor keys may be used to change the
speed of motion and to alter the display’s
altitude. Press “’C"""’ to alter colours.”
90 PROCLINE
100 MS$=STRINGS$(35,” ) + MS$
+STRING$(35,” )
110 DS$=MS$
120 REPEAT
130 PRINTTAB(3,Y);CHR$141;LEFT$
(DS$,35)
140 PRINTTAB(3,Y +1);CHR$141;LEFTS
(DS$,35)
150 DS$=MID$({DS$,2)
160 1$=INKEYS$SP
170 IFI$="C” PROCCOL:PROCLINE
180 IFI$ = CHR$1390RI$ = CHR$138
PROCHE!GHT
190 IFi$ = CHR$1360R3$ = CHR$137
PROCSPEED
200 PROCSTATUS
210 UNTILENDS =1
220 GOTO 110
230 DEFPROCCOL
240 *FX11,50
250 CLS
260 PRINT“Colours available are:”
270 PRINT‘TAB’{10);"'(1) Red”
280 PRINT'TAB)10);“{2) Green”
290 PRINT'TAB(19);”(3) Yellow™
300 PRINTTAB(19);(4) Blue”
310 PRINT‘TAB(10);"{5) Magenta”
320 PRINTTAB(10);(6) Cyan”
330 PRINT'TAB(10);(7) White"”
335 PRINT'TAB(10);"(8) Flashing fore-
ground”
340 PRINT"Press foreground colour . . .”;:
FC=VALGETS + 128:IFFC<1290RFC>
135 GOTO340 ELSE PRINT FC-]128
350 PRINT"Press background colour . . .”;:
BC = VALGETS + 128:IFBC<1280RBC>
136 GOTO350 ELSE PRINT BC-128
360 *FX11,0
370 ENDPROC
380 DEFPROCLINE
390 CLS
400 PRINTTABI{0,Y);:VDUBC,157,FC
410 PRINTTAB(0,Y + 1);:VDUBC,157,FC
420 ENDPROC
430 DEFPROCHEIGHT
440 Y=Y + ABS(I$=CHR$139]*VPOS 2) +
(I$ = CHR$138)*(VPOS 23)
450 PROCLINE
460 ENDPROC
470 DEFPROCSPEED
480 SP=(SP-1)*ABS(SP 0)*ABS(I$=
CHR$136) + ABS(I$ = CHR$137)*
(SP+1)
500 ENDPROC
510 DEFPROCSTATUS
520 PRINTTABI0,Y +2);"Y=";";Y;SPC(5);
““Delay ="";SP;SPCI(5)
530 ENDPROC
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Table 1.

Code

0l owi8BBR,B8I-888REo

131

116
117

Mnemonic

LDBN
LDCN
LDDN
LDEN
LDHN
LDLN
LD BC NN
LD DE NN
LD HL NN
INCB
INCC
INC D
INC E
INCH
INC L
INC BC
INC DE
INC HL
DEC B
DEC C
DECD
DEC E
DEC H
DEC L
DEC BC
DEC DE
DEC HL
ADD HL BC
ADD HL DE
ADD A B
ADD A C
ADD AD
ADD AE
ADD AH
ADD A L
SUBAB
SUBAC
SUBAD
SUB AE
SUB AH
SUBAL
LDAB
LDAC
LOAD
LDAE
LD AH
LDAL
LDBA
LDCA
LDD A
LDEA
LDHA
LDLA
LDAN
INC A
DEC A
LD (HL) B
LD (HL) C
LD {HL) D
LD (HL) E
LD (HL) H
LD (HL) L
LD (HL) A
LD (HL) N
LD B (HL)
LD C (HL)
LD D (HL)
LD E (HL)
LD H (HL)
LD L (HL)
LD A (HL)

JP NZ NN
JP NN
JP Z NN
RETURN

Basic equivalent

LETB = N
LETC = N
LETD = N
LETE =N
LETH =N
LETL =N

LET BC = NN
LET DE = NN
LET HL = NN
LETB = B+1*
LET'C. = C+1*
LETD = D+1*
LETE = E+1*
LETH = H+1*
LETFL =+1*
LET BC = BC+1
LET DE = DE+1
LET HL = HL+1
LET B = B-1*
LET C = C-1*
LETD = D-1*
LETE = E1*
LETH = H-1*
LETL = L-1*
LET BC = BC-1
LET DE = DE-1
LET HL = HL-1
LET HL = HL+BC
LET HL = HL+DE
LET A = A+B*
LET A = A+C*
LET A = A+D*
LET A = A+E*
LET A = A+H"
LETA = A+L"
LET A = A-B*
LET A = A-C*
LET A = A-D*
LET A = A-E*
LET A = A-H*
LET A = A-L"
LETA =B
LETA=C
LEFA =D
LETA = E
LETA =H
LETA =L

LET B = A
LET:C = A
LETD = A
LETE ='A
LETH = A
LETL = A
LETA =N
LETA = A+1*
LET A = A-1*
POKE HL, B
POKE HL, C
POKE HL, D
POKE HL, E
POKE HL, H
POKE HL, L
POKE HL, A
POKE HL, N
PEEK HL, B
PEEK HL, C
PEEK HL, D
PEEK HL, E
PEEK HL, H
PEEK HL, L
PEEK HL, A

Loathe to leave the safety and comfort of Sinclair
Basic, the ZX-81 user all too often misses out on
the simplicity, speed and economy of machine-
code programming. With the first part of this new
series, Kathleen Peel aims to coax the timorous
ZX owner out of his Basic refuge by
demonstrating just how uncomplicated
machine-code can be. She clears up the

normal confusions by giving the
Basic equivalent of every piece
of code she discusses.

AS YOU ACQUIRE programming skills, you
become aware of the limited speed and
profligate use of memory in Basic. Real
progress can be achieved by the use of
machine code.

The sub-set of 14 commands which I define
in this article will enable you to write small
machine-code routines. Subsequent articles
will expand the sub-set, gradually presenting a
more exact picture of the Z-80 processor.
Table 1 gives the mnemonics and Basic
equivalent.

You can buy a piece of software called an
assembler which takes the mnemonic instruct-
ions, which you can understand, and creates
the machine code, which initially you will not
understand. So effectively, it is a middle
language between what the machine recog-
nises and what the human recognises.

Start from the premise that the Z-80 pro-
cessor has six variables and they are called
B, C, D, E, H and L. These variables can only
hold a number and that number has to be
within the range 0 to 255, codes 6, 14, 22, 30,
38, 46. The variables can be grouped as pairs
BC, DE and HL thus enabling them to hold a
larger number, 0 to 65,535, codes 1, 17, 33.
The variables and pairs of variables can be
increased, codes 4, 12, 20, 28, 36, 44, 3, 19, 35,
and decreased, codes 5, 13, 21, 29, 37, 45, 11,
27, 43, by one. You can also add to HL either
BC, code 9, or DE, code 25.

If you wish to load a number into variable B,
the number that follows the code 6, Id B N, is
the number to be loaded into B. Similarly with
code 17, 1d DE NN, the two numbers follow-
ing code 17 are the numbers to be loaded into
the variable DE. N represents a single
number; NN two numbers. If either value is
zero it must still be included. If the processor
expects two numbers, that is what you must
give it. For example:

Basic Mnemonic Machine code

LET DE=16514 LD DE NN 17 130 &4
LETBC=171822 LD BC NN 1 0 67
Notice that I have equated

16514 = 130 64
and 17152= 0 67
In NN code the second number is always

SPEED A

variable, A for accumulator. It is the only
variable which can be added to, codes 128 to
133, or subtracted from, codes 144 to 149, one
of the other variables. We can also put the
contents of any one of the variables into A,
codes 120 to 125, or put the contents of A into
another variable, codes 71, 79, 87, 95, 103,
111. A can be made to equal any number
between 0 and 255, code 62, and lastly A can
be increased, code 60, or decreased, code 61,
by one.

The last variable F, flag, will be defined by
the following relationship. I hope you have
noticed an asterisk by some of the codes. This
indicates that after this operation a test is per-
formed to see if 0 has occurred as a result of
the operation.

multiplied by 256 to get its value. Basic Mnemonic Machine code
16514= 130 + 64*256 LET B=B-1 DEC B 5
17152 = 0 + 67256 Variable F is adjusted on completion of this
Somewhere inside the processor is another | operation as follows:
Table 2.
Mnemonic Machine code Address
JP NN 195 130 64 The examples all
JP Z NN 202 130 64 jump to Address 16514
JP NZ NN 194 130 64 {130 + 64*256 — remember?)
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Address Machine code Mnemonic Basic
16514 33 30 65 LD HL NN 1 LET HL = 16670
16517 70 LD B (HL) 2 LET B = PEEK HL
16518 35 INC HL 3 LETHL = HL + 1
16519 126 LD A (HL) 4 LET A = PEEK HL
16520 128 ADD A B 5LETA=A+8B
16521 79 LDCA 6 LETC = A
16522 60 LDBN 7'LET'B =10
16524 201 RET 8 PRINT C

Add two numbers
Program 2.
16514 33 30 65 LD HL NN 1 LET HL = 16670
16517 70 LD B (HL) 2 LET B = PEEK HL
16518 35 INC HL 3 LETHL = HL + 1
16519 126 LD A (HL) 4 LET A = PEEK HL
16520 144 SUBAB 5LETA=A-B
16521 79 LDCA 6 LETC = A
16522 610 LDBN 7 LETEBY="0
16524 201 RET 8 PRINT C

Subtract two numbers
Program 3.
16514 33 30 65 LD HL NN 1 LET HL = 16670
16517 70 LD B (HL) 2 LET B = PEEK HL
16518 35 INC HL 3 LETHL =HL + 1
16519 78 LD C (HL) 4 LET C = PEEK HL
16520 62 0 LD AN 5LETA=0
16522 129 ADD A C 6 LETA=A+C
16523 5 DEC B 7 LET B = B=1
16524 194 138 64 JP NZ NN 8 IFB< >0 THEN GOTO 6
16527 79 LDCA 9LETLC =A
16528 6.0 LD B N 10.LET B =0
16530 201 RET 11 PRINT C

Multiply two numbers
Program 4.

ND MEMORY ECONOMY

1 REM 12345678901 25345S67630123 1 REM 1234567853801234567836123
4567590123456 739@123456789012345 4A5S6 75690123456 7898123456759012345
AT 1253456 780R 12545678501 2534567 57 OSB 123456 7oCRIE34S67SSD1234567
5001253456 789R123456789D 123456789 SOR 12345678901 2345675901234567589
@125455752R2123456758@2123456759@ @1253456759012345675301234567530

2 REM 3B 208 CLS

208 LS 2180 SLOW
258 LET C=USR 165514 228 FOR K==2 TOQ 7
308 STOP 238 PRINT 8T K, 8;"s"
s8@ FAaST 2a® NEXT K
501 FDR K=18514 TO 166564 250 LET C=USR 16514
818 SCROLL 300 STOP
s28 INPUT J 588 FAasT
530 POKE K.,J 5@31 FOR K=18514 TO 1656864
540 PRINT AT 7.,.0,;K,TRB &5;J4 518 SCROLL
858 NEXT K S28 INPUT J
S38 POKE K.Jd
540 PRINT AT 7.,0;K;TRB 5;J
Program 1, above, and right, program 1a. S58 NEXT K

If B is equal to 0 let variable F = Z for zero,
if B is not equal to 0 let variable F = NZ for
non-zero.

Variable F is only altered by those oper-
ations marked with the asterisk. Machine code
does not have line numbers, so there is no
equivalent to Goto a line number as in a Basic.

Your Z-80 processor can jump to any place in
memory, called an *“‘address”. When you start [
to load the example machine-code programs in |

your ZX-81, you will see the numbers of the
code that you are typing in. Scroll up the
screen. Next to the code number is a five-digit
number, the address of your typed-in code. It
starts at 16514 and increases by one every time
you enter in a new piece of code.

You can jump to any address if the F variable
equals Z or you can jump to an address if the F
variable equals NZ. That is, was the last test a
Zero or non-zero?

The form of these commands is in table 2.
One further piece of the variable jigsaw Is
required to enable you to write machine-code
programs and that is an understanding of the
difference between direct and indirect state-
ments.

A direct statement with a pair of variables
would be: load variable with a number, nor-
mally an address. An indirect statement with a

(continued on next page)
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{continued from previous page)

pair of variables would be: put into an address
given by the pair of variables HL a number,
code 54, or any single variable, codes 112 to
117, 119 or: put into a single variable the
contents of an address given by the pair of
variables HL, codes 70, 78, 86, 94, 102, 110.
The indirect statement is necessary to put
something into memory, Poke, 10 be be able to
look inside the display file to see if anything is
there, Peek, and to get at the beginning of the
display file so that we can Print to the screen
for the creation of playing boards or whatever.

The last and most important command is
Return, 201. With a machine-code program, if
this instruction is omitted, it will invariably
lead to what is known as a system crash; keys
become inoperative — the display disappears.
You will have to remove the power and switch
the machine on again to regain control in the
process losing all your program. The golden
rule is always Save the program before
running any machine code for the first time.

It is far easier to recover from tape than to
start typing all over again. The recovered
program can then be checked for errors and
corrected before being rerun.

Remove memory expansions, then enter
program 1. Type Print Peek 16670, Peck
16671 and check that both answers are 8. We
are going to enter our variables in Rem 2 and
machine code in Rem 1, so it is important that
we get the length of Rem 1 exactly right. If
you did not get two eights, re-enter Rem 1.

Poke 16510, 0
This stops you from editing the first Rem.
Enter program 2 by:
Run 800

Program 5 and a sample board display.

P TETTR 270w &
WP B
R it i Nl

“GI“REQ SERND“?EQ:‘
¢ Ll ¢ 7 Bigge © Gl ¢ ¢ lale |
e o oL 08
mooSooEmoERsOET AN Al234
§gggga12345&?89@123&55?893123¢55
r

292 CLS

2i@a SLow

222 FOR K=2 TO 7

2238 PRINT A7 EK.8;:mav

242 NEXT K =

352 LET C=USR 18514

288 STOP

288 FAST e
S@21 FOR K=18SI4 TQO 158854
81¥ SCROLL

S22 INPUT J

2328 PDKE K., Jd

24@& FPRINT AT 7.R2:K:TREB ;4
252 NEXT K

SE78Rl1234

When the inverse L appears, type:

33/30/65/70/35/126/128/79/6/0/201/R/
Where / stands for Newline. R Newline will
cause an exit from the machine-code loader.
Look at the machine code of program 2 and
the above dara entry to see how machine code
is entered to a Rem statement. Then type:
RUN
This will produce a number which is the
addition of the character codes in Rem 2.

Try editing Rem 2 and put in different
characters. Enter program 3 using the same
technique. Run 800 and type in the machine
code. This program subtracts the first variable
of Rem 2 from the second variable.

For both cases only positive answers
between 0 and 255 will be correct, again try
changing the variables in Rem 2 and see the
effect. Enter program 4.

This multiplies the two character codes in
Rem 2 together, again only positive answers
between 0 and 255 will be correct. The answer

is held in the single variable C. Modify
program 1 to program la. Now let us enter
program 5.

It is necessary to create a display file with a
Basic program before Poking alternative
characters into it with a machine-code routine.

Remember when stepping from one line to
another — all lines, even empty ones end with
the Newline character, page 172 Sinclair
manual, and the Print At starts at column 0,
page 123 Sinclair manual.

Program 5 creates a board to demonstrate
the difference in speed between machine code
and Basic. You can just see the asterisks being
printed by the Basic program on the screen,
the machine-code board is almost instant-
aneous. Try putting in a delay and loop in
Basic to demonstrate this. Also try different
patterns on the screen by varying parts of the
machine code. If you have managed to get this

far the worst is over.

Program 5.
Address Machine code Mnemonic Basic Address Machine code Mnemonic Basic
16514 33 1264 LD HL NN LET HL = 16396 54 5 LD (HL) N POKE HL, 5
94 LD E (HL) LET E = PEEK HL 25 ADD HL DE LET HL = HL+DE
35 INC HL LET HL = HL+1 54 5 LD (HL) N POKE HL, 5
86 LD D (HL) LET D = PEEK HL 25 ADD HL DE LET HL = HL+DE
33 3.0 LD HL NN EET:HE =3 54 1 LD (HL) N POKE HL, 1
25 ADD HL DE LET HL = HL+DE 16572 121 LDAC EETPA=C Get start
125 LDAL LETA = L Save start 111 LDLA LETL = A position
79 LDCA LETC = A position 120 LD AB LETA =B
124 LD AH LETA =H 103 LDHA LETH = A
71 LD B A LET B = 25 ADD HL DE LET HL = HL + DE Left-hand
16528 54 135 LD (HL) N POKE HL, 135 Line across 54 133 LD (HL} N POKE HL, 133 line down
35 INC HL LET HL = HL+1 25 ADD HL DE LET HL = HL+DE
54 131 LD (HL) N POKE HL, 131 54 133 LD (HL) N POKE HL, 133
35 INC HL LET HL = HL+1 25 ADD HL DE LET HL = HL+DE
54 131 LD (HL) N POKE HL, 131 54 133 LD (HL) N POKE HL, 133
35 INC HL LET HL = HL+1 25 ADD HL DE LET HL = HL+DE
54 131 LD (HL) N POKE HL, 131 54 133 LD (HL) N POKE HL, 133
35 INC HL LET HL = HL+1 25 ADD HL DE LET HL = HL+DE
54 131 LD (HL) N POKE HL, 131 54 2 LD (HL) N POKE HL, 2
35 INC HL LET HL = HL+1 16591 35 INC HL LET HL = HL+1 Bottom
54 131 LD (HL) N POKE HL, 131 5 3 LD {(HL) N POKE HL, 3 line across
35 INC HL LET HL = HL+1 35 INC HL LET HL = HL+1
54 131 LD (HL) N POKE HL, 131 54 3 LD {(HL) N POKE HL, 3
35 INC HL LET HL = HL+1 35 INC HL LET HL = HL+1
54 131 LD (HL) N POKE HL, 131 54 3 LD (HL) N POKE HL, 3
35 INC HL LET HL = HL+1 35 INC HL LET HL = HL+1
54 4 LD {HL) N POKE HL, 4 54 10 LD (HL) N POKE HL, 10
16555 17 10 0 LD DE NN LET'DE =10 Right-hand 35 INC HL LET HL = HL+1
25 ADD HL DE LET HL = HL + DE line down 54 3 LD {(HL)-N POKE HL, 3
54 5 LD (HL) N POKE HL, 5 35 INC HL LET HL = HL+1
25 ADD HL DE LET HL = HL+DE 54 3 LD (HL) N POKE HL, 3
564 5 LD (HL) N POKE HL, 5 35 INC HL LET HL = HL+1
25 ADD HLDE LET HL = HL+DE 5 3 LD (HL) N POKE HL, 3
201 RET
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SHARP MZ-80K/MZ-80A /MZ-80B

Funcfional cassette soffware by Dale Hubbard

Buy 2 at £19.95 - fake 1af £5.95 FREE!!!

All programs in Standard Sharp Basic for 48k RAM upwards.
All programs supplied with exhaustive and attractively bound
documentation.

DATABASE

The program that everyone needs. Facilities include sort, search, list,
delete, change, totals, save file, line print if required, etc. etc. Can be
used in place of any card index application. £1995

STOCK CONTROL

All the necessary for keeping a control of stock. Routines include
stock set up, user reference no., minimum stock level, financial
summary, line print records, quick stock summary, add stock,
delete/change record, and more. £19.95

MAILING LIST

A superb dedicated database to allow for manipulation of names &
addresses & other data, with selective printing to line printer.

Features include the facility to find a name or detail when only

part of that detail is known. Will print labels in a variety of user-
specified formats. £19.95

COMMERCIAL ACCOUNTS

A gem of a program, all for cassette, with the
following features: —

Daily Journal Sales Ledger

Credit Sales Purchase Ledger

Cash Sales Bank Account

Credit Purchases Year to Date Summary

Purchases — other

A fully interactive program suitable for all
businesses. Files can be saved and loaded and
totals from one file carried forward to another on
cassette. Particularly useful from a cash flow point
of view, with an immediate accessibility to totals
for debtors and creditors. Bank totally supported
with entries for cheque numbers, credits and, of
course, running balance. £19 95

DECISION MAKER

A serious program that enables the computer to make a sound decision

for you based on various criteria.

If you want to buy a car, hi-fi, house, etc., or you don’t know which
woman to marry then you need this one. £595

HOME ACCOUNTS £19.95

Runs a complete home finance package for you
with every facility necessary for keeping a
track of regular and other expenses, bank
account, mortgage, H.P. etc etc etc!! You'll
wonder how you ever managed without it.

INVOICES AND STATEMENTS

Ideal for the small business. A complete suite of programs together
with generated customer file for producing crisp and efficient

business invoices and monthly statements on your line printer. All
calculations including VAT automatic and provision for your own
messages on the form produced. £19.95

CHORPIN - LES ETUDES

Six beautiful studies from Opus 10 and 25
performed for you live by Mr. Sharp —
Spellbinding!!! £5.95

MOTOR ACCOUNTANT
Find out exactly what that

car is costing you and keep a
data file with all your expenses therein! £5.95

RUBIK SOLVER

It’s not our policy to offer games but we make an exception here for a
program to solve the cube from ANY position. Shorthand notation
makes learning the solution by heart possible for most active brains. £12 95

THE CATALOGUER

This dedicated database is ideal for use in any situation where a
catalogue could be utilised. E.g. stamp collection, coins, photos,
slides, books, records etc. £19.95

RECIPE FILE

Let all those computer

widows have a bash! The

wives will really enjoy the fun

of this program designed to

keep all her recipes. Will even

suggest a menu for a day/

week! Excellent value. £19.95

N\ N
Access Welcome

Send cheque or P.0. or Cash (registered) or Credit Card no. to:

Gemini Marketfing Lid

Dept YC7 Quay House Quay Road Newton Abbot Devon TQ12 2BU
Or telephone us with your credit card order on (0626) 62869

All orders despatched by return — no waiting.

All prices include VAT and post & packing except Hardware. Full range of Sharp
peripherals available — please ‘phone for quotations.

Please state machine type (A.K. or B) when ordering software.




IT IS USUALLY possible to program efficiently
without recourse to logical arithmetic and
many programmers are happy to leave it that
way. Unfortunately, if you are in the trans-
lation business and the original programmer
has used logical arithmetic you are obliged to
follow suit. This may leave you in an area of
your Basic with which you are not familiar and
with a machine that insists on being illogical.
So let us look at some possible problems.

The logic of the Pet, TRS-80 and Genie is
standard with the logical values being integers
of -1 for true and 0 for false, but the Apple
uses 1 for true and O for false. This would
seem to be no more than an inconvenience but
unfortunately there is a more subtle difference
in the way machines deal with individual bits.
The line

10 IF {X<7) AND (Z< >7) THEN 100
will work on most machines and is in fact a
very powerful programming tool. Yet if that
works, what about the following line?
20 IF PEEK (59410) AND 4 THEN 2000

It works on a Pet — to see if the space bar has
been pressed — but an equivalent line

30 A = PEEK (49152) AND 128 THEN 2000
on an Apple will not extract a bit from an I/O

10 PRINT “ ‘AND’ BINARY LOGIC TEST”

20 PRINT “ENTER VALUE OF X"

30 INPUT X

40 PRINT “ENTER VALUE OF Y”

50 INPUTY

60 A=XAND Y

70 PRINT “THE LOGICAL ‘AND’ VALUE
OF";X; “AND™;Y; “IS";A

80 GO TO 10

Program 1. Binary logic test.

port. This is because on the TRS-80, Genie
and Pet the logical operators And, Or, and
Not operate on individual bits, but on the
Apple they do not. Consequently line 30
always returns a value of A=1 regardless of
the actual value in location 49152. On the
Apple
A=XAND Y

is interpreted as .

A =(X< >0) AND (Y< >0)
Confused? Program 1 is a test program to use
on your computer to see how it handies logical
arithmetic. Use this program to see how your
machine reacts using various line 60s.

The logical operators on Sinclair machines
are different again. On the ZX-80 true is -1
and false is 0, but on the ZX-81 true is 1 and
false is 0. The rules for logical arithmetic on
these machines are quite different and you are
referred to table 1.

Sinclair owners will know that their version
of logical arithmetic lacks a Nor function.
They cannot use the line

10 IF NOT X=10 THEN GO TO 100

but it can easily be mimicked with
10 IF X-10 THEN GO TO 100

which, on a Sinclair, does the job required.
Most games include an element of chance
and this is provided by the computer’s
random-number generator. The first sign of
such use often appears at the start of a
program when the seed of the generator is
reset 10 ensure a new series of random
numbers. The statement used will be
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Randomise, Random, Rand or Ran. The Pet
and Apple set the seed with RND(-X). Your
instruction book will tell you how to reset the
seed value on your machine.

Having set this, the computer will call for a

random number, when it needs one, with
RND. RND is almost universal, but the

results returned are not and could cause some

BASIC

difficulty in translation. When a program
requires a random number, there is a range
into which it must fall and different machines
handle these ranges differently. For a trans-
lation key, see table 2.

If your machine does not have a random
function, you must create one and use it as a
subroutine. There are a number of complex
random-number algorithms but usually a
simple one is adequate for games programs.
My suggestion is program 2, which returns a
pseudo-random number between 0 and 1 as R.

Cursor-control characters are the bane of a
translator’s life. They sit in other people’s

TRANSLATION
AND THE

Thic manth TAnvg EAdurarde
1 0iS MNonNIn 'y,u,! cGWaras
offers a mi:

help you pas

lurk in even the sumn!est Iooklna
Basm translatlon

13 0 e KagEn e

-1 FU YT

W

!

.
N

EE3'l%

LA}

u

’




Random number Pet Apple TR:G_;'?BW ZX-81
0<x<1 RND(1) RNDI(1) RNDI(0) RND
<x<N N*RND(1) N*RND(1) RND{N) N*RND
A<x<B A+ (B-A)*RND{1) A+ (B-A)*RND(1) A+RND(B-A) A+({B-A}*RND

Table 2.

programs, Chr$, and are completely opaque.
They cause the computer to do strange things
depending on the code in parenthesis behind
them — but to the uninitiated there is no way
of breaking the code. Codes 32 to 126, except
on Sinclair machines, are usually standard
ASCII codes which were dealt with last month
and codes above 126 are usually graphics
symbols — also dealt with last month.

The exceptions are the Genie and TRS-80
where codes above 191 are space-compression
codes which cause a number of spaces to be
printed, the number of spaces being found by
the formula

number = code -192

These are useful in formatting or in erasing
characters no longer wanted on the screen.

The codes which cause most trouble are
those which move the cursor about and clear
parts of the screen. These are covered by the
translation key in table 3. An exception is the
TRS80’s Chr$(23) which causes characters
printed to become double-sized. The Apple
cursor controls are seldom used in programs as
they must be preceded by the escape character,
Chr$(27).

Both games and business programs use
extensive screen-formatting controls to pro-

X AND Y has value X if Y< >0
X AND Y has value 0if Y = 0
X OR Y has value 1 if Y< >0
X ORY has value XifY = 0
NOT X has value 0 if X< >0
NOT X hasvalue 1if X = 0

Table 1.

duce a neat apearance. The Chr3(X) controls
and space-compression characters mentioned
are part of this formatting but another essential
part is the Print At, or Print @ statement.
These and similar statements cause a character
or string of characters to be printed at a
particular position on the screen.

Sinclair machines identify the
position with two co-ordinates so that

PRINT AT 3,7, “# "
prints a hash at row 3 of column 7. The
TRS-80 and Genie identify 1,024 screen
positions so, as the screen is 64 characters
wide, the same effect is produced by

PRINT @ 3*64 + 7, "#
Apple owners do not have this facility but do
not need it as they can use
VTAB3:HTAB7:PRINT “#
to produce the same effect. VTab tabulates
vertically and HTab tabulates horizontally.

At this stage readers who own Pets will be
wondering what they can do as their machines
do not have this feature. They can use a
mixture of cursor controls and spaces to
produce the same effect. For example,

PRINT CHR${19), CHR${17), CHR${17),

CHR$(17),”#
but this is not very elegent so I offer program
3 which provides Pet owners with a Print @
facility.

This is a Basic program which Pokes a
machine-code program into the second cassette
buffer. It should be safe enough there but if
you want it somewhere else, it is relocatable

SRR AV AL LIoh,y 2L 22 RAAVLENEY

without change. It is written for new-ROM

sCreen

100 DATA 32,154,208,169,19,32,210,255,
230,97

{ 110 DATA 164,97,169,29,166,98,240,8,202,
32

120 DATA 210,255,224,0,208,248,136,208,
245,96

130 FOR X = 826 TO 855

140 READ Y

150 POKE X,Y

160 NEXT

Program 3. Pet Print @ routine.

Pets so users of old-ROM machines should
make the following changes:
M Line 100, change 154 to 167
M Line 100, change 97 to 179
HLine 110, change 97 to 179
HLine 110, change 98 to 180
The line
POKE 1, 58:POKE 2,3

is used to inirtialise the program and then it is
used with the statement

X = USR(A):PRINT A$
where A is the screen position and A$ is the
string to be printed.

This article started with logical arithmetic
and in case you thought you had seen the last
of it [ am going to finish with it. A number of
computers, including the Apple and the Pet,
have a Wait statement which is useful. This
causes the program execution to halt until
some preset condition is achieved. The state-
ment has the form

WAIT X,Y,Z
and the computer will wait until the contents
of location X — usually 2 port — And Y

Exclusive Or Z gives a non-zero result. It does
not matter that this is such a mess because if
your machine has no such function you do not
need to understand it — just translate it. If you
have an INP function you can mimic

10 WAIT XY, Z

with
10 PRINT “INPUT RANDOM NUMBER 10 IF INP(X) = 2 THEN 20:GO TO 10
SEED" This function is usually used 1o halt Basic
11 INPUT S until some action is taken with hardware so it
can be mimicked with Inkey$ if you have one
using the loop:
100 A$ = INKEYS:IF A$ = ““THEN 100
which causes the machine to halt until a key 1s
: pressed or if you do not have Inkey$ a normal
1000 REM PSEUDO-RANDOM NUMBER Input will stop Basic until you enter some
GENERATOR dummy value.
1010 T = S/3001 Next month, in the final part of this series, I
1020 | = INT(T) shall deal with the methods used to translate
1030 R = T-I from one dialect to another when the dialects
1040 S = S+17 are so different as to make direct translation
1050 RETURN impossible. The method presented is capable
Brogram 2 1 Psetao random rumbear of translating from one language 10 anpther
generator. and an example of such a translation will be
given. &
Action Pet TRS-80 Il and Genie TRS-80 1l ZX-81 !
Clear screen 147) — (27) =
Clear to end of line (22) (30) {23) =
Clear to start of line {150) (29) - - |
Clear to end of screen — {31} — =
Cursor up (145) (27) 1254) (112)
Cursor down (17) (26) (255) (113} |
Cursor left {(157) (24) {252) (114)
Cursor right (29) (25) {253) {115}
Cursor home (19) (28) - —
Table 3. Chr$ codes.
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MICHAEL ORWIN'S ZX81 CASSETTES

The best software (by various authors) at low prices.

QUOTES

“Michael Orwin's £5 Cassette Two is very
good value. It contains 10 stolid well designed
games which work, offer plenty of variety and
choice, and are fun.”

from the ZX Software review in
Your Computer, May ‘82 issue.

“I had your Invaders/React cassette ... |
was delighted with this first cassette.”
P. Rubython, London NW10

“I have been intending to write to you for
some days to say how much | enjoy the
games on ‘Cassette One’ which you supplied
me with earlier this month.”

E. H., London SW4

| previously bought your Cassette One and
consider it to be good value for money!”
Richard Ross-Langley
Managing Director
Mine of Information Lid.

CASSETTE 2

Ten games in Basic for 16K ZX81

Cassette Two contains Reversi, Awari, Laser
Bases, Word Mastermind, Rectangles, Crash,
Roulette, Pontoon, Penny Shoot and Gun
Command.

Cassette Two costs £5.

CASSETTE 1

{eleven 1K programs)

machine code:

React, Invaders, Phantom aliens, Maze of
death, Planet lander, Bouncing letters, Bug
splat.

Basic:

| Ching, Mastermind, Robots, Basic
Hangman. PLUS Large screen versions of
Invaders and Maze of Death, ready for when
. you get 16K,

Cassette One costs £3.80.

CASSETTE 3

8 programs for 16K ZX81
STARSHIP TROJAN

Repair your Starship
before disaster strikes.
Hazards include
asphyxiation, radiation,
escaped biological
specimens and plunging
into a Supernova.

e e

STARTREK This version of the well known
space adventure game features variable
Klingon mobility, and graphic photon torpedo
tracking.

PRINCESS OF KRAAL An adventure game.
BATTLE Strategy game for 1 to 4 players.
KALABRIASZ World's silliest card game, full
of pointless complicated rules.

CUBE Rubik Cube simulator, with lots of
functions including ‘Backstep’

SECRET MESSAGES This message coding
program is very txlp gexi jf.

MARTIAN CRICKET A simple but addictive
game (totally unlike Earth cricket) in machine
code. The speed is variable, and its top speed
is very fast.

Cassette 3 costs £5.

CASSETTE 4
8 games for 16K ZX81

ZX-SCRAMBLE (machine code)

—_— — e Smsig'el Laiais
; TSRS ———
: A
~
- :

e ——— 4 * . r

Bomb and shoot your way through the
fortified caves.

GUNFIGHT
{machine code)

INVADERS
{machine code)

FUNGALOIDS {machine code)

GALAXY INVADERS (machine code)
Fleets of swooping and diving alien craft to
fight.

SNAKEBITE {machine code)
Eat the snake before it eats you. Variable
speed (very fast at top speed)

LIFE (machine code)
A ZX81 version of the well known game.

3D TIC-TAC-ONE (Basic)

Played on a 4 x4 x 4 board, this is a game for
the brain. It is very hard to beat the computer
at it.

7 of the 8 games are in machine code,
because this is much faster than Basic. (Some
of these games were previously available from
J. Steadman]).

Cassette 4 costs £5.

Recorded on quality cassettes, sent by first class post, from:

Michael Orwin, 26 Brownlow Rd. Willesden, London NW10 9QL (msi order only please)

S
H 2

O “STARTREK" £4.95

16K STARTREK: Exciting space adventure game including
klingons starbases, phasors, 8 x 8 galaxy, 4-levels of play, long
and short range scanners, etc.

O “SUPER-WUMPUS" £4.95

16K SUPER-WUMPUS: Can you hunt and catch the
mysterious wumpus in his underground labyrinth? Intriguing
underground adventure.

O “GRAPHIC GOLF~” £4.95

16K GRAPHIC GOLF: Test your golfing skills on the
computer’'s 18-hole golf course, each hole is different and is
graphically displayed on screen, many hazards including lakes,
streams, rough etc.

=} “GAMES PACK 1” £4.95

16K GAMES PACK 1: Fantastic value for money, nearly 50K
of programs on one cassette. Five games including “‘Real Time
Graphic” Lunar Lander, Starwars, Hammurabi, Minefield,
Mastermind.

ZX81/ 16K SOFTWARE

personal computer software

ZX-ARCADE ACTION!!
NEW!!
O “MUNCHERI!I"”

At last! Pacman for your ZX-81 full feature arcade game
including 4-types of monsters, high-score, 10-skill levels etc.,
all entirely in m/c code.

O “SPACE-INVADERS"” £4.95

This version is simply the best yet, features include 3-lazer
bases, high scorer, bonus points, alien motherships, authentic
space invader movement and ever increasing speed, 10-skill
levels.

O “ASTEROIDS" £5.95

Authentic representation of the arcade game with left, right,
thrust & fire controls, 5-levels of play & alien spaceships.
FASTEST! version available.

O “ALIEN-DROPOUT"” £5.95

Can you stop the aliens from building up in their launch chutes
before they drop down & destroy you. Exciting NEW arcade
game.

£5.95

Cheques/POs payable to “SILVERSOFT”
TICK BOXES REQUIRED

: n

BN 35 Bader Park, Bowerhill,

Two or more deduct £1.00
S.A.E. FOR CATALOGUE

lonclone 8 ChaQUOIPO FONE . ...cviivinieiieeoniaomonsssns arannsossssnsssiarssans socasas ssmmsanass

ZX81, VIC-20, SPECTRUM & BBC SOFTWARE WANTED
EXCELLENT ROYALTIES (Probably the best around)

SILVERSOFT (Dept. YC)
Melksham, Wiltshire.
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KAYDE Electronic Systems

ZX80/1
- ZX KEYBOARD WITH.._

REPEAT KEY W |

This is a genuine professional keyboard and should not be confused with toy key-
boards currently available on the market.

KAYDE 16K RAM PACKS

The 16K RAMPACK simply plugs straight into the user port at the rear of your computer. Itis fully
compatible with all accessories and needs no extra power and therefore it will run quite happily
on your Sinclair power supply. It does not over-heat and will not lose memory at all. As you may
know some makes go down to 11K after being on for a while.

This 16K RAMPACK is very stable and will not wobble or cause you to lose your programme. It
comes fully built and tested with a complete money back Guarantee.

KAYDE FLEXIBLE RIBBON CONNECTOR

Stops movement of RAM PACK and other accessories €
(Not needed with a KAYDE RAMPACK) 73.

KAYDE 4K GRAPHICS BOARD

The KAYDE Graphics Board is probably our best accessory yet. It fits nearly inside your ZX81. It

comes complete with a pre-programmed 2K Graphics ROM. This will give nearly 450 extra. ,ee
. i \ . ) he y'ss

The KAYDE Graphics Board has facilities for either 4K of RAM (for user definable graphics) 4K of 4 r

ROM or our 4K Tool Kit Chips that will be available shortly. All the graphics are completely soft-

ware controlled therefore they can be written into your programmes. Here are a few examples:

A full set of space invaders — Puckman — Bulits, Bombs — Tanks — Laser Bases and Alien Ships

NO EXTRA POWER NEEDED

KAYDE 16K GRAPHICS BOARD SOFTWARE

Peckman: The only true ZX version of the popular arcade game. NAA
Centipede: “In all | think this is the best presented moving graphic program I've yet seen” SV
Phil Garratt, Interface.

Space lnvaders The best version available anywhere. Graphic software can only be used with a 64. 5
graphics board. Cx

KAYDE 16K 81 SOFTWARE

Centipede “In all | think this is the best presented moving graphics program I've yet seen” Phil
Garratt Interface
3D/3D Labyrinth. A Cubit Maze that has corridors which may go left, right, up, down.
Peckmen (the latest addition in 81 games)
WHY WAIT TO PAY MORE
FAST IMMEDIATE DELIVERY

graphics and with there inverse makes a total of over nine hundred.

Fully cased keyboard........ £37.95

Uncased keyboard............ £27.95 :
Keyboard Case................. £10.95

This is a highly professional keyboard using executive buttons as found on top
quamy computers. It has a repeat key and comes complete in its own luxury case.

Post to: ! i
Dept YC7 ] i |
Kayde Electronic Systems Ltd T | B
The Conge VISA i i
Great Yarmouth | c"Cosef

Norfolk NR30 1PJ IName.. s SR
Tel: 0493 57867 (DEPT YC) | Address.....ooiii e i
DON'T FORGET YOU CAN ALWAYS ORDER [ oo SRl e |
ON THE TELEPHONE WITH YOUR CREDIT CARD P e e s e R A e
All products include VAT are fully I Please add ‘21 50 p!p for all hardware and 50p for all software. i
built and tested and come with a ] Please make cheques payable to Kayde Electronic Systems Ltd. i
COMPLETE MONEY BACK GUARANTEE - Em e En Ee G Gn S En n GE EE ES WS e
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SOFTWARE

AIOM HILE
HANDUNG

DATABASES are collections of information
designed to allow you quick and easy access to
the necessary data. A simple database sits in
the corner of every office in the country, in the
guise of a filing cabinet.

The more powerful the management system
of the database is, the more choice you have of
ways of interrogating the information base.
Typical databases would be personnel records,
payroll, scientific results, sales figures and
mailing lists organised into files. A sophis-
ticated database consists of a suite of programs
accessing and working on many different files
to provide the user with information.

Files are the nuts and bolts, and they can be
classified as sequential, indexed or random
access. Sequential file structures, sometimes
known as serial files, have their information
stored as records in memory, one after the
other, head to tail. One important advantage of
this style is the simple structure which makes
program writing easier and less time-con-
suming.

Once you have created the file you must
make it easy to use. File management is carried
out by a trio of assembler routines euphemis-
tically known as SID. These three routines
perform the search, insert and delete functions
that are necessary. The search routine is a
simple linear search, that is to say it starts at
the beginning of the file and works its way
through each record, searching on the first
three characters of each record.

If the search is successful the record will be
printed out, if not the search flag will be con-
ditioned and an appropriate message displayed
on screen. Remember this search is conducted
on a particular record’s label, so as long as the
key is unique you do not have to worry
whether the rest of the record is similar to
others. For example, you could use the last
three digits of an invoice number as a label and
the goods, price and date as the rest of the
record. If the key cannot be guaranteed, just
prefix each record with a three digit number
from, say, 000 to 999 giving 1,000 unique
labels but at the cost of a three-byte overhead
for each record.

This search routine is also utilised by the
insert and delete routines — not surprisingly
since in order to delete a record you first need
to find its position in the file. The search flag
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George Byrns’ trio of assembler
routines provides the search,
insert and delete functions that

you need to handle the files which\ "%

make up your Acorn Atom
database.

is again used to flag messages to the user in the
event of unsuccessful searches when deleting
or trying to insert a record that already exists.

The file is created or loaded back into the
upper text space with the pointers to the file
base set at # 8205 thus allowing space for the
file parameters Filelen and Recordlen to be
saved with the file. With only 6K of storage
you need to be fairly concise. Naturally, with a
disc drive, the program could be developed
into a really powerful tool, as this would load
the files in a matter of seconds, giving the
capability to search through vast amounts of
information in a minute or so.

The program is menu-driven and upon
selection of a function a jump to the approp-
riate subroutine is performed along with error
checking. To end a function and return to the
menu the colon is recognised as end of
function.

Suppose an estate agent had set up a file of
all the properties on the market. Details listed
could include the area of the city, detached or
semi-detached, number of bedrooms, central
heating and price. A prospective buyer might
come into the office and ask for all properties
in a particular area of the city, or request
details of four-bedroom detached properties,
in a specific area and with central heating.
Here the multi-search comes into play.

This routine performs a global search on up
to three target strings simultaneously and
returns all the records that satisfy the search
parameters. The target strings can be any



length, subject to the maxima defined by the

: 1 REM _ FILE HANDLING PROGRAM  G.BYRNS
user, and it does not matter whether the S N=
; : 18 DIM LL(30),RCH), SCHY, TCHY
requested order is the same as that occurring 15 FOR I = 1 T0 30: LLCI) = —1; MEXT I
in the file. g FOR I = 1 T0 2 DIN PC-1)
In the estate agent’s case, the multi-search ee €
a NSERT
function would be selected and the area or SN B Nh Y. e
post-code entered in response to the first Toos . (aaser e S G TR SRR R (O
question. A colon would then be entered in igeeg IBRUT: 'ARE YOO ug‘r.erg BN EXISTING FILE =,
answer to the next question since only one 1005 REM PLACE BASE RDDRESSES OF STRINGS INTO ZERO PAGE LOCATIONS
attribute need be searched. Following this all IS g i L a = RSEERELCE
the properties in the specified area would be el el S i
printed. The second example would be just as 1560 f;gu? 12, " MENU"/
: . S A NSERT
easy to perform with the results duly printed Egéag FRINT ;_,,,”“,ééggnsgg;"&rm.,
out within a few seconds. _ 1540 PRINT "4....0 . DISPLAY. COMPLETE FILE""
This routine is a more sophisticated version el b et gg&g}ﬂé E?ICEI’:ETE FILE"-
of the simple linear search which should 1570 PRINT “7.........CLOSE FILE"’7*"
become obvious from the flow diagrams and e
isti 1620 GOSUB ((A%¥1000)+1008)
asse_m_b_ly }1stlng and offers a great deal of e Ot i e e
flexibility in the way a file can be interrogated. INPUT “TVPE IN DATR" SR
= > - - ws e
There is plenty orscope ror developmenl. FO[ E’gég IF LENCR)DN OR,LENC(R)>7#87 THEN PRIMT "RECORD TOD LONG"“; GOTO
example, you could search for and manipulate Do Haetiigirs s il
numerical data to provide tables, totals and 2040 IF 7245630 THEN PRINT "RECORD ALREADY EXISTS™
Bl SR st
3 i H
7 Thle p;oglragz coullc}ie bﬁlused for h?ldmg 3020 IF 7R = CH":" THEN RETURN
1 membership — str ini 3030 LINK LL
Sl SLomouD me SIp| = streamining 3235 IF 2496 = @ THEN PRINT *NO SUCH RECORD "~;GOTO 3080
membership renewal and mailing of news- 3098 PRINT $(2NS3#256 + 7H82)-
letters, general mailing lists, cataloguing and e (et
= ing i 4818 INPUT “TYPE IN SERRCH LABEL" SR
o refe"’nc‘_ng journals or even as a language 4620 IF LEMCR)D 7487 OR LENCRISN THEN PRINT " 70O LONG"’; GOTO 4810
translator. I intend to develop the program 4030 7H53 = LENCR); C = 1
further by providing the ability to search by 4030 [TF 35 = CH +ou THEN GOT0 4088,
= CH ": TH 4
fields if desired and incorporate relational test- T oc . e R LR ORI T O PR e ST 1040
ing of data. 4865 INPUT “TYPE IN THIRD LABEL" §T
g oxeat A 4078 IF 2T = CH":* THEN GOTO 4885
Any 6502-based system with the necessary 4075 IF LEN <D)>7#67 CR LENCTOON THEN FRINT "TOO LONG™"; GOTO 4065
- . - ‘TY; =3
free space in zero page could run this program, %ﬁ% et
i : iariti 4935 PRINT "PRESS AHY KEY TO CONTINUE®, LIN: BFFE3; RETURM
Buf,rqmcmber Atom Basic has its pecuhar1ne§. Sy R S A A I R S
$” is the string address operator and it SOIB IR X = 0105 eReN 0L
. . . . F(H820S + s’
specifies that the value following it is the 5030 3= 5+ W87
address of the first character of a string. SA is 505 LINK WEPEs: RETURN: EN WRIT FOR ANV (EV T0 BE TURNED ON
analogous to AS in other Basics. €088 INPUT “TYPE IN THREE CHARACTER LABEL"® SR
ez : €018 IF LENCR)>3 THEN GOTO 5208
The query operator can be considered to 6020 IF 2R = CH':* THEN RETURN
be the equivalent to Peek and Poke depending S b
i “p o 7000 INPUT "TYPE IN RECORD LENGTH®- B
upon its context. The “!"” sign can a:lso_ be ENe. 1F Bre4 THEN oos Seoa
considered as a Peek or Poke but this time 7020 *4e7 = B
instead of operating on a single byte it operates (?949 INPUT * TYPE IN DATA *° IR
on a word and in Atom Basic a word is four R R
bytes long. The apostrophe used in Print and ;2& %¥&N?ﬂ =LGH A
Input statements generates a carriage return 3000 OWS202 = 7WE7; THE20L = 7HSY, @ = 1
: #0109 PRINT “."#SAVE DRTA FILE FROM 3200 TO *
followed by a line feed. 3%?,2 ;Rr{f)m 5 B205 + 28S7HINES, 7
Search ADC 87 Record Len
LLe Start LDA 88 Filebase 3TR 82 FPoint
STA 82 Point ?gg 1§I§6 énsert
LDA @8 oint + 1
352 gf gl‘l,.. soorci; flas L8 Insert Igcv g-; File Len
i lebase + L
STR 23 Point + 1 D% 87
LDX 84 File Len L7  Loom LDACSS), Y Oboect
BEQ LL3 Out check for zero lensth file STR(32).Y Foint
LL1  Look LDY @2 g
LL2 Asain LDARCE2).Y LEX
CHP(8S),Y BHE LL7
gg LL4 Next record L& Our RTS
BPL LL2  Asain Jelate o
LDA @FF L2 Delete J3F LLe Tearch ’
e 3T % Set #law i found S S S )
Cl JEL r e
LL4  Next Rec DEX S :
o.p3 - BEQ LL1Z Lone aw entries left ?
P B G e LL1@  Add Rec Len DR &2 Foint
¥ - = -Le
RIC 82 Poime 2C 87 Record Len
’E;I:'g 8!%1 Store into Point ’5’; '5’3 LEMDSLOLNE
L - r -
. 4 . ALC &3 roint + 1
‘lnhg ffl Increment Foint + 1 ;T:,ﬂ. 33 ;omn-oomt .
. - E-1 eC Len
dosay, o e Wil  Loow DEY
LS LDY @0 LDA38) .Y Temn=-point
DA 858 sTRCEZ).Y Foint
CHP(35), v LFY @0
BEQ LLe check for finish charaster - a colon BNE LL311 {Loow
DEX
JSR LL8 Search BEQ LL12 Done
ENE LL8 DA 88 Teme-point
LDX 34 File Len STA 82 Point ’
BEQ LLS Insert LDR 89 Temw-point + 1
L
LA 82 Point

continued on next page)
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{continued from previous page) L1197 Hext Shan I
STH 83 Foint + 1 cPY S0 String Len
JMP LL18 Jume to Add Rec Len 8hE LL13 aAYaln
LLiZ2 Done LDA eFF -8 Found DEC 52 success Count
LLIZ oOut RTS BEQ Liz2 Frint Record
Multi Search =D& 3 Teme 1 ptore
LLi4 Initialise LDA 84 File Len e
BEG LL13 Out check for zero file iNK =
STR 93 Teme—Fileln . =i 575 Fatch next ooject
LA 324 Low bwte of C >in as
§TH 92 Succes Count ARG 7
LDA 88 Fi lebase 7.
STR 82 Point 36
LDA &1 Filebase + 1 o
5ThA 83 Point + 1 EL t
LLIS Start Over LDX @0 53 dibyect lensath
LDA 97. X Fetch first obuect - S Temr ~ ETOr®
STA 65 OBject 1 : e * LL1s Bemin
THH —al et Fecord 23 Teme=+1 leln
LDA 97.% i Le2s et
3TR 86 Object + 1 st 2
IHX A SuCoesE count
Lha 97.¥
3TR 9@ Strine Len &z Zoint
3TH 91 Teme X store ST fec Len
LLi6  Besin LDA &2 Point Sz .
3TH &8 Teme-point a3 Foint » 1
DA 83 Paint + 1 &9
STR 89 Tame-point + 1 g3 .
LLI7  iook, LDY @0 e 5 JHP LL1S Start (uer
«L18 Asain LDACBE) .Y Temp-point mhaz  ERINT RALOrd &
by - } e Carriave return < ~ont. (823, Y Foint
BEQ LL2I Hext Record @ls Ccarriave return 7
CMPCES), Y Oizject Li24 Done
BEQ LL1S Mext Char FFrd Print char to Screen
oLl
LDR &8 Temo=roint s LL23 Cont.
ADC @1 EEE Do e
+DAR &9 Tenp—-voint + 1 22 Restore success count
ADC @@ FFED CRALF
37RA &3 fe LL21 Next Record
P LLt? L ook LL2S out
The zero-page locations. Figure 2. The multi-search.
- o P - ' o
Filebase 28 REecord Len a2y
| m - — b} T - Start
Filebase + 1 21 Temp-—rointer o ]
x - - Fow Lan - - -
Folinter ce  Teme—pointer + 1 89
FI - - ‘. Ly g - - - - I— "
Fainter + 1 23 Strin= Len =15 Check for
- = = S — :
File Len a4 Teme % s=tore 1 ZEocn
o] P ~ - - file
dbdect =0 Syccess count Q2
Obdect + 1 ge  Teme file len 93 P
Figure 1. The linear search. file base
1
Fetch first
Star t target string
1
Point tostart | L p
of record
Point to
file base Yes
No
v Yes " Check for Check for
zero length
file
No | Adjust pointers
Yes
Found Yes Decrement
- Check for success count
match
Zero No| Fetch next
found all target string
Next record ;
Primt record
1
+1 Next record
Y
ot es End of
file
Point to
next record =
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memotech’s Memopak Range

All five of the currently available Memopaks are housed in elegant black anodised aluminium cases, and are styled to fit wobble-free
onto the back of the ZX8l, allowing more add-ons (from Memotech or Sinclair) to be connected.

MEMOPAK 64K MEMORY EXTENSION )
The 64K Memopak extends the memory of the ZX81 by 56K, and with the ZX81 gives 64K, which is neither
switched nor paged and is directly addressable. The unit is user transparent and accepts commands such as
10 DIM A(9000).

Breakdown of memory areas...0-8K-Sinclair ROM. 8-16K-This area can be used to hold machine code for
communication between programmes or peripherals. 16-64K-A straight 48K for normal Basic use. <

43 43/‘26“’ MEMOPAK 32K and 16K MEMORY EXTENSIONS
32K 16K These two packs extend and complete the Memotech RAM range (for the time being!) A notable feature of the
plus UAT 32K pack is that it will run in tandem with the Sinclair 16K memory extension to give 48K RAM total. <

MEMOPAK HIGH RES GRAPHICS PACK

HRG Main Features — ¢ Fully programmable Hi-Res (192 x 248 pixels) ® Video page is both memory and bit

mapped and can be located anywhere in RAM. « Number of Video pages is limited only by RAM size (each

takes about 6.5K RAM) ¢ Instant inverse video on/off gives flashing characters » Video pages can be

plus UaT superimposed * Video page access is similar to Basic plot/unplot commands ¢ Contains 2K EPROM monitor
with full range of graphics subroutines controlled by machine code or USR function :

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE

Main Features — e Interfaces ZX8I and parallel printers of the Centronics type ¢ Enables use of a range of dot
matrix and daisy wheel printers with ZX81 e Compatible with ZX8I Basic, prints from LLIST, LPRINT and COPY
» Contains firmware to convert ZX8| characters to ASCIl code = Gives lower-case characters from ZX8l inverse
character set

MEMOPAK RAMY . { Plaase make Please send me Price No Total }
ccming Soon,-, cwg*ggggg;fm; M | chequespayabieto [64KRAM £6870 + £10.30 VAT £79.00 ,
& | MEMOTECHLtd. 32K RAM £423.43+£6.52 VAT £49.95 1
o | Please Debit my 16K RAM £26.00 + £3.90 VAT £29.90 i ’
& | Access/Barclaycard” | HRG £52.00 + £7.80 VAT £59.80 |
3 ' accountnumber  TEENTRONICS IF £34.70 + £5.20 VAT £39.90
. Acomplete range of ZX81 plug-in peripherals f | rease delete whichever  Packaging & Postage £2.00 per unit | |
E Digitising Tablet RS232 Interface g [ TOTAL ENC I
:«, ~ ) We regret wg are as yet unable to accept 'E; I SIGNATURE DATE
,_;:,,} o 3, orders or enquiries concerning the abnve g | name ADDRESS l
4 06;%, products, but we'll let you know as soon B L i J
“ as they become avaiiabie. B Iy TV e e e U N S St DRSS SO TN

We want to be sure you are satisfied with your Memopak - so we offer a 14-day money back Guarantee on all our products.

Memotech Limited, 3 Collins Street, Oxford 0X4 1XL, England Tel: Oxford (0865) 722102 Telex: 837220 Orchid G
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PROJECT  AQIN DV
AS A DAIABASE

A VAST AMOUNT of work has been done on
mainframe computers to find efficient ways of
accessing parts of a collection of data in order
to produce lists or reports that are useful o
organisations or individuals. Data in this sense
is a resource that is stored, manipulated and
output from the computer for a multitude of
tasks.

Extending programs

Word processors originally grew out of the
need to write and edit source code for big
mainframe computers. In the same way a
microcomputer word-processing program can
be used for other purposes than simply writing
and printing text. Word processors like
Asimov can be extended into database systems
by adding commands.

Asimov will not be a true database manage-
ment language. A database language should
allow you to interrogate a collection of
information in any way that you determine,
rather than by one of a few limited routes built
into a program.

Information held in a computer may take
many forms. Data is conceprualised as letters
or numbers, truth values, references or
program instructions; but it is in fact only a
stored value. A program instruction may have
exactly the same binary value as a relative
address or the letter ‘k’. The description given
to the stored value is an attribute of the data. A
data attribute identifies an area of RAM and
provides information as to how the contents of
that RAM should be treated.

Implicit attributes

Attributes may be implicit; for example, the
second byte of a machine-code instruction is
an address rather than the instruction to the
Central Processor Unit. Alternatively, the data
attributes may be explicit and very high level,
the informartion listed in figure 2 is grouped in

John Dawson’s Asimov word
processor can offer some of

the facilities of a database. Here
he shows how these techniques
could be used to classify a cellar

of wine.

PROGRAM

Figure 1. Traditional view of data and programs illus-
trated above. Above right, database view of data and

programs.

a structured form and each record starts with a
control line:

which contains a number of attributes of the
data which follows.

The control line may contain 15 characters
and the instructions in the extended version of
Asimov will allow a user to search through a
file of records, selecting those in which the
control line matches a selection of attributes.

DATA OUT

This pseudo-database approach means that
sorting through the records can be done only
be examining that line and not by looking at
names or other pieces of information within
the record.

Fine French wine

Fr in the control means that the wine comes
from France; but suppose I want to know
whether the collection contains any Cotes du

Definitions.

File — A file is a collection of records and will
normally be a text in its own right. A file
will be kept up to date by editing the text
uging Asimov. A combined text and record
file is formed by retrieving the records first
and then writing or appending the text.

Record — A record is a number of fields.
The start of each field is identified uniguely
within the record and the fields are linked
or related to each other. For example,
Rhone wine is manufactured in France and

these two pieces of information will be.
linked in a record of a Rhone wine. Note
however, that Rhone wine must be
French; not all French wines are made in
the Rhone area.

Field — The most basic part of the whole
collection of information. Each field is
terminated by a carriage return character
to speed data input for name and address
lists. Copsequently each field is one para-
graph long.

Figure 2.
EOUNNY. cacvnvnss
“1 Naae
*2 Year
*3 Country of Origin
“4 Brape
*3 Shipper
*4 Date bought
~7 Bottles left
*8 Tasting notes]
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Figure 3.

This list of instructions will provide easy,
flexible and powerful ways of intermixing and
PROGRAM PROGRAM listing data and text. The characters at the

© head of each descriptive paragraph are
arbitrary and specific to Asimov — another
program could use entirely different codes.

The codes should be easy to remember and
not intrude into your normal writing.

DATA BASE >
/4 Search through the files and find the next
record that matches the current control line

$n
PROGRAM / PROGRAM Repeat instruction which forms part of a

\/ Repeat While loop. The instruction has no

effect in its own right except to mark a
position in the text. The $1 instruction must
be matched with a <n instruction. This pair of
instructions causes the computer to jump to
PROGRAM the character following the $n instruction
while the End of File (EoF) flag is False. The
EoF flag is set false at the start of the merge
print function. The Repeat While pair can be
used to print all the records in the file that

— — Red or White match the current control line if a > instruc-
' 'HAND]CAPP-ED' CQMPETfT|ON Wine shipper’s name or where bought :;g::s'fn:;c:;dzgsg dthe loop. Repeat While
In Information Technology Year, Your gg;f bought

Computer is sponsoring a competition to| | ;oo many bottles left ? s :
aid the handicapped. The competition,| | Tasting notes (free format comments) Set of EoF flag to false. This instruction
which is divided into two sections, is 10| | There are a number of uses for this informa- | | IOWs You to make more than one search

: - x h h a file of rds in the co f

de_sugn,._a device which helps disabled| | tion. The writers may wish to access the trir::;r? S c;et?m r::f OF | U|ff$ g

e st e : : % printing a document. For example, if you

FROBD 0y & krocomputer ‘> | | tasting notes for a single wine or a class of | | want to produce a list of all the ltalian red
come their handicaps. All entrants to the| | wines in the course of preparing an article or

, RN s B Sy SR : wines in the collection the text could look like
competition must write up to 2,000 words| | may wish to write to a shipper enquiring | | this:

describing such a device. In addition, | | whether such and such a wine is still available. List of ltalian Reds and French White wines
entrants over the age of 18 will be They may wish to produce a catalogue of | | at 18 August 1982.
expected to show a prototype device in| | their stock, listing the wines according to | | [TALIAN REDS
action. More information about the com-| | various features — White Burgundy, or all the | | [T:Rooooo. ’
petition and its rules will be found in Your| | wines from California. 2 > NIN2NT
Computer, April edition. The competition Each of these uses requires the data | | FRENCH WHITE
closes on August 31. contained within the collection to be accessed (ER W e ]
; ; and printed by the computer in different ways. $25> 0 o5y

Luberon, the only way to find out is to print In addition to the instructions in figure 3 a <2
all the French wines. It is possible to find the | couple of others are necessary to separate the End of list
words Cotes du Luberon with the Find | text from the record file but these are trivial. ;_X’hc“ ﬂ;e l?rograr'f! ;13? Complstcd_wimi_ng ll)lt;
command in Asimov and then print the record al-i-la . . irst selection of Italian red wines it wi
from there, but that is still not a real database. Mlssmg instructions continue :10 ;le;: the hcac:h?g for hth; next:

The commands are nevertheless a useful and Many instructions are missing that would be :;2“(?;2 “;.gr o thtc ;_“rc";z‘;"‘:}':uses‘ii;i 5_‘ roug
powerful way of storing, manipulating and | considered essential in a true database
rétrieving information. language. Boolean operators should allow you | | A x

Some word processors allow you to write an | to carry out NOT and OR comparisons on the Print the field in the current record that
address list and then generate standard letters | data to achieve selections such as: corresponds to x. Each field may be of
with personal names incorporated into the | Print all the Red OR White Spanish wines unlimited length and is terminated by a

letter. Asimov does not include this facility | The present control line is a permanent And | | <Return> character. A record may have up
because it was designed to help write articles | function for example Print those records that | | to 62 fields — the identifier following the field
and books. The quality of the typeface | are French And Red would look like m::;e;'f;‘g:z";dt::;zm:‘:;at;’abyh‘:\s'é“gg:"
produced by dot-matrix printers is legible and | [FR.R........... ] 04 Tecord Nt ihe  compttae cgmprising :
acceptable for draft articles or, for clubs and | A proper database language would allow you -

s 3 : number of standard paragraphs for flat
campaigns where the primary need is to | to add columns of figures extracted from the | | jeasing, for example, which are called up as

distribute information. file of records, to select records that fell within | | necessary.
. o a range of criteria — all the wines bought
Mailmerge facility between 1975 and 1980 — or to answer | [ [-ooeeeeeniens ] :
In adding a mailmerge facility to Asimov it | questions such as — How many wines did we ,Se?z tt:e °°g‘;°; aI::rl';tsto A";e“ cs[:g’?‘izfz
proved possible to provide extended instruc- | buy in 19762 I‘?\‘i‘i!:t:are'?;': S :natch e :ny it
tions that could be embedded into a text and Nevertheless, the power of simple

so that an “empty” control line of 15 full

edited with the normal word processor | commands should not be disregarded and one | | gions will print all the records.

commands. This provided a more flexible | crucial element in the design of any collection
system for people to use. Writers about wine | of information is safe — the datais in a form | | ?
could use extended Asimov to store informa- | suitable for further analysis by more | | Print the current serial number. A variable

tion such as sophisticated procedures. Sorting a selection | | i set to zero at the start of a print merge
Name of records in a file into a particular order | | operation and this variable is :_n'cremefmzd
Coumry o oo Co0) scoringtosome it o e of e | | 1 1St e e, psin of
?:gieo;fv;:::; the CoO ‘::::::g,hf?; r::-glple’ should be comparatively lng ftems I & catalogue or list.
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THE BEEB PRODUCES YOUR

THE BEST TV

PROGRAMMES IN THE | [@{@],"\ =1 & i 3 >,

WORLD . ..

Uncle Clive produces the World’s best computers is your magaZIne — every issue
and Qack Gibbons A.[.B. produces the best is full of articles specially written for the
Banking Programs in the World . . . Anon. home computer enthusiast.

THE PERSONAL B
BANKING SYSTEM Ll el sl Bl e

is available direct from J.P. Gibbons A.l.B. Calculator page; Letters; Answers to your problems
14 Avalon Road, Orpington, Kent, BR6 SAX. and pages and pages of computer games and
Price £9.95 inclusive. program listings.

For Cassette and Users Manual
(Requires 16 to 48K Ram).

Specify whether ZX81 or Spectrum.
Bank reconciliation module.

Available soon £6.50.
e :II for only 60p e
] nsure your co b SUBSCRIPTION
Also stocked at the Buffer Micro Shop, y Py ORDER FORM BETWEEN

PAGES 98 & 99

Strostian . ‘Niferoware'Shop; each month, take AgES o

Leicester — John Derby, Bournemouth out a subscription
— and branches of the Computer NOW! ;
Bookshop Group. —_—

Full after sale maintenance available.

ZX SPECTRUM
OWNERS

UPGRADE YOUR 16K SPECTRUM

OWNERS

TO A FULL 48K WITH OUR Fully Assembled, Cased and Guaranteed
FULLY Asselr\\n;ig gr\;{)/ (E‘UARANTEED MASSIVE
32K RAM 16K RAM
MEMORY EXPANSION MEMORY EXPANSION
SIMPLE TO IFng.ng(F;?:.cl)Ei\jDSWtTH FULL RLUGS [:)[]I?%EIEABI:I’YHLI\IJRTB%ZESR VIC-20
FULLY INCLUSIVE PRICE FULLY INCLUSIVE PRICE

£39 95 Allow 28 days delivery £39 95 Allow 10 days delivery

PLEASE SEND ME:

Insert No.

1
1
1
] 16K RAM FOR VIC-20 at £39.95 each. i
i
i
]

Send now fto:

STONECHIP ELECTRONICS,
UNIT 4, HOSKINS PLACE

[] 32K RAM FOR ZX SPECTRUM at £39.95 each.

STONECHIP LTD.

WATCHETTS RD, CAMBERLEY, I oo ok M R R S LA - A e ;
SURREY. TEL: (0276) 681131 N AN S e e s A e e e e e Sty |
MAKE CHEQUES OR P.0.’s PAYABLE TO: ADPRESS AN e i St E
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Frame"'.

VIC SOFTWARE

BI am thinking of buying a
Vic-20 computer, and I am sick
and tired of seeing only feeble
little 3.5K games. Please could
you inform me of any 16K games
available for the Vic-20. I especi-
ally like the complicated but
good Adventure and space
games like Starfighter which is
available for the TRS-80. I am
sure that other people feel the
same as I do.
Gregg Barnett,
Adbaston, Stafford.

IF AVAILABILITY of software is one of
the main factors influencing your
choice of computer, I suggest you
look at the software first, and pick
up the computer from that. The
Vic-20, the TI 99/4A and the Atari
400 are now very close in price, and
all offer computer power with plug-
in cartridges. Atari’s Star Raider is
possibly the most impressive game
on the market, but reviews of the
same company’s answer to Pacman
have been far from favourable.
Whichever machine you buy, you
will have to accept some compromise
— price against facilities, available
software against ease of program-
ming. The new Dragon 32 has at
least five cartridges already avail-
able, and this may well be worth con-
sidering. Software for the Spectrum
is already available, and the quality
of the first programs I have seen
suggests that you may be able to
satisfy your game-playing needs with
a Spectrum. To repeat my first sug-
gestion, rather than criticise a
particular machine for not having
the programs you want, look for the
games you want, and then see which
machine supports them best.

FA CUP DRAW

B An idea came to me when the
FA Cup Draw was made. I could
do my own computerised FA
Cup draw. I immediately set
about this, thinking of different
ways to accomplish it. I have an
idea on how to select a random
football team, but the more I
think about this, the longer the
program seems to become. Also,
after two teams have been drawn
together, how do you ensure that
the same two teams do not
reappear again?
John A Stonzer,
Welwyn Garden City, Hertfordshire.

IT 1S DIFFICULT to give you specific
advice, as I do not know how you
have set the program up. However,
if you base it on arrays, and the draw
is held within an array, you could

RESPONSE FRAME

Do you have a problem? Your manual is
incomprehensible or you just cannot get the
hang of that programming trick you tried —
whatever it is, Tim Hartnell will do his best to
answer your queries. Please include only one
question per letter and mark them ““Response

consider dimensioning one or more
extra depth in the array, and store in
this extra dimension a unique
number for each team. If the array
were three-dimensional, you could
allot the third element to RND. This
would give a unique value to each
team. Then, when the teams were
drawn together these values could be
checked. If, and only if, they were
different they could both be made
equal to a third value of RND. If,
however, they already held the same
value in this element of the array,
the computer would know they had
already been drawn together.

INTRODUCTORY
BOOKS

BI recently purchased a ZX-81
to help my daughters who are 11
and nine to acquire skills in
using and understanding com-
puters. It was not as easy as |
had thought and now the com-
puter is seldom used. I find the
instruction book rather hard
work. I have my first copy of
Your Computer with so many
advertisements for books for
novices such as myself, I am
wondering if you can advise me
at all. The choice is bewildering.
Sue Bougard,

Harestock, Winchester.

THis 1s almost as difficult a question
to answer as “Which is the best
computer?”’, and made more difficult
for me as I have written a few of the
books which are among the bewild-
ering number available. I will try to
be impartial, which is difficult in the
circumstances. In my opinion the
books which you should consider as
first-timers’ books include, but are
not necessarily limited to ZX-81
Basic Book by R Norman, The ZX-81
Pocket-Book by Trevor Toms, and
Getting acquainted with your ZX-81
by Tim Hartnell. When you've
covered the material in these books,
you could look at The Explorer’s
Guide to the ZX-81 by Mike Lord,
and Byteing Deeper into your ZX-81
by Mark Harrison.

LOOSE ADAPTOR

B When my Sinclair ZX-81
arrived it worked perfectly for
about two months and then the
9V DC input plug from the
adaptor to the computer became
loose, and the slightest jog
cleared the screen. I took it back,
and received a replacement.
Since then it has become loose a
further three times. The
problem is that the only thing
that holds the adaptor plug in
place is a strip of metal with a

bump in it. This is gradually

pushed down, and causes the

problem. I was wondering if any

other Sinclair ZX-81 owners

have had this trouble, and if so,

if there is anything that can be
done to stop this happening?

P Bradbery,

Westkingsdown,

Near Sevenoaks, Kent.

FIRSTLY, IT is a very simple matter to
replace the socket. Any electrician
can do it for you. Once you have it
replaced, do not continue to pull the
plug in and out. I suggest that is the
source of your trouble. Disconnect,
or just turn off, the power unit at the
wall, and do not touch the socket on
the ZX-81. It seems to me you must
be in the habit of pulling the plug
out every time you finish using the
computer, and this is a certain way
of eventually ensuring it will work
itself loose. So, in brief, find an
electrician to replace it with the best
socket he has, and then once you
have the unit working, do not pull
the plug out again.

ATARI OWNER

BIs there no-one out there in
microland who has an Atari? As
it is totally Your Computer’s
fault that I am now a pauper, I
think you should help me. I
knew nothing about computers
until I foolishly bought a copy of
your magazine. Then I was
hooked. One question: can I use
a cassette recorder with my
micro other than the Atari one,
or is it dedicated to the output,
like the Vic-20 one?
Howard G Angel,
Harrogate, North Yorkshire.

You ARENOT the only Atari owner. [
have one, and so do tens of
thousands of other people in the
country. And now that the price of
the 400 has .dropped, there are
certain to be more and more owners
as time goes on. Yes, you do need to
use the Arari cassette recorder,
which is designed specifically and
solely for the Atari computer.
Although this is a disadvantage in
terms of the cost, it is considered
worthwhile by many because the
load/save reliability of dedicated
cassette machines tends to be higher
than those which accept just any
standard domestic recorder. My
Arari recorder, for example, is con-
siderably more reliable than my
ZX-81/domestic recorder hook-up.

RANDOM MOVE

BI own a 16K ZX-81 and I am
writing two programs that
involve the random movement
of two characters around a
maze. What I cannot work out is
how to change the direction of
the character at random when it
comes to either a three- or four-
node junction. I was wondering
whether you could help me?
Nick Flint,
Salisbury, Wiltshire.

ASSUMING YOUR moving object is at
locations Y,X. To move up, as you
know, you subtract one from Y;
adding one to Y to move down. Sub-
tract one from the X value, and the
object moves to the left, add one and
it moves to the right. There are, in
effect, four choices, and a few lines
of code can be written to choose one
of the four, and then make the
necessary alterations in the value of
Y and X. Try this routine, and then
see if you can adapt it for your own
program. The vital lines are 40, 50
and 60. It can easily be adapted for
three directions.

5 REM MAZE DECISIONS

10 LET X=10
20 LET Y=10
25 LET A=X
26 LETB=Y
30 PRINT AT Y, X;”H"
40 LET K=INT (RND=4)
50 LET Y=Y-(K=0) + (K=1)
60 LET X=X-(K=2) + (K=3)
70 PRINT AT B A;" "
80 GOTO 25

ALIEN EXPLODES

BI have a ZX Spectrum on
which I am expanding my
programming knowledge. My
problem is trying to fire a
missile from a base, and if it hits
an alien, making that alien
explode. I have heard this is
something to do with graph co-
ordinates, but on trying to apply
this to a program, I have had no
sSuccess.
Jason Hodges,
Brentwood, Essex.

You HAVE NOT said exactly what
your problem is, but I guess you
want to know how the missile knows
it has hit an alien. You can use the
ATTR function which can tell when
the missile is just about to run into a
character cell which contains an
alien. ATTR, which is used in the
form ATTR(Y,X), where the Y is
the co-ordinate down the screen, and
the X is the co-ordinate across it.
You are printing the missile with Y
and X as
PRINT AT Y, X;"*"

You need to write a few lines to
check the attributes of the square
Y,X before the missile is printed
there. The number acrually pro-
duced by ATTR depends on
whether the character is flashing or
not, whether it is bright or not, and
the colours of the Ink and Paper at
that position. Because ATTR
seems 10 me to be a little unpredict-
able in practice, it seems best to set
up a routine to print out the results
of ATTR before you finally decide
what value you wish to test for. The
absence of a value produced when
the missile moves over a blank back-
ground is not recommended. Instead
of this, test for the presence of a
particular value. You can do this
when writing a program by including
a temporary line of the type

PRINT AT 0,0;ATTR(Y.X)
then warching what happens to this
value when the missile is just about
to move into a cell occupied by an
alien.
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FROM THE PRICE OF A
16 K RAM PACK

PLEASE MAKE ALL CHEQUES PAYABLE TO

Phoenix Marketing Services
Oaklands House, Solartron Road, Farnborough, Hants. GU14 9(3“!;:_
Tel: (0252) 514990. = =
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Fingertips is our regular calculator column
covering calculator news, programming hints
and examples of unusual applications. The
column is written and compiled by calculator
enthusiast David Pringle who is glad to hear of
any of your ideas. Your Computer pays £6 for
each of your contributions published.

THIS MONTH ! am going to stand
down and hand the column over to
four contributors, two of whom are
from a growing band of overseas cor-
respondents. You may note three of
the programs are written for the
Casio calculators. This reflects the
majority of the Fingertips mail-bag
— so Texas Instruments, Hewlett-
Packard and Sharp users should
wake up, and start submitting some
of their more inspirational material.

The program will give the distance
from your town to any location in
the world in miles, or kilometres if
required, writes Andrew Shelbourne
of Chesterfield, Derbyshire. I am a
radio enthusiast and it is often useful
to know how far a broadcasting
station is from my location. It is
written to run on the FX-180p.

You could also work out approx-
imately how long a journey is or just
use it out of interest. It proves to be
much more accurate than the scales
given on maps and atlases. The pro-
gram must be used in conjunction
with the index of an atlas to find the
exact longtitudes and latitudes.

The calculation is based on the
formula:

Cos D = sin La. sin Lb + cos La. cos

Lb. cos Lo

Where D is the angle of area
between two points; La is the lati-
tude of first town; Lb is the latitude
of second town; Lo is the difference
in longitude between a and b. This
formula was obtained from the Radio
communication handbook, Volume 2
page 11.23 printed by the Radio
Society of Great Britain. The flow-
chart in figure 1 shows how to usec
the program. A final note, if the lati-
tude of either town is south of the
equator, it should be negative. For
example, Capetown is 33° 59
south. Therefore enter it as -33°
59”. The flowchart may seem com-
plicated but after a few calculations
it becomes easy and one will remem-
ber whether a co-ordinate should be
negative or not.

After entering the program, put

69.06 kin 4
1.151 kin 5
and your latitude in k memory 1. For
example:
53°999 15°999 kin 1
For distance in kilometres, put
111.2 kin 4 1.853 kin 5

Mode 0 P1 13 kout 1 25 ENT
01 ENT 14 COS 26 x

02 <+ 15 x 27 kout 4
03 ENT 16 kout 2 28 =

04 = 17 COS 29 Min
05 kin 3 18 x 30 kout 6
06 kout 1 19 kout 3 31 inv °999
07 SIN 20 COS 32 ENT
08 x 2] = 33 x

09 ENT 22 COS-' 34 kout 5
10 kin 2 23 kin® 3B =

11 SIN P2 3B M=+
12 + 24 inv°9%9 37 Mr

Here is the old favourite game of
mastermind, but this time for the
PC-1211 pocket computer, writes
Robin Ager of Wimbledon, London
SW19. The idea of the game is to
guess the computer’s four-digit
number, each of which can be the
numbers 1 1o 9. No numbers appear
twice in the compurer’s code,

The computer marks correct
numbers in the correct place and

_correct numbers in the wrong place.
The program uses 564 steps:

When typing in the program do not

type semi-colons after the line

numbers.

This jackpot program for the

Casio FX-602P was originally
written for the FX-502P, and after
purchasing the FX-602P, I altered it
a little, and improved the read-out,
writes Fred de Heer of IJmuiden in
the Netherlands.

Before entering the program
MODE 3, invMAC, MODE 2, MODE .20
must be executed, to put the calcul-
ator in the correct format. For end-

FINGERTIPS

Figure 1.

If towns are on same side of the Equator

Enter largest longtitude
RUN

Enter smallest longtitude in negative
form, i.e., 5° 3° 6.
RUN

Enter latitude of other town
RUN

Press Inv P2

Enter number of degrees, e.g., if 4° 8° 5 is displayed, press 4 RUN
Enter number of minutes, e.g., if 4° 8° 5 is displayed, press 8 RUN

Distance from your town to other town is displayed in miles.

Select P1

If one town is west and other is east

Enter longtitude of your town
RUN

Enter longtitude of other town
RUN

Enter latitude of other town
RUN

Press Inv P2

ing an Alpha-statement in the WRT
mode, FST is used instead of invAl,
which works as well.

The words in the Alpha-state-
ments. in the program are written
without commas for separation, as
well as the two-digit numbers in the
normal status. With most inverse
button-functions, inv is deleted on
the program.

In the program, scveral extra
RAN# functions have been added
to reduce the possibility of repetition
of combinations, after you have
played for a time. Since it uses 502
steps and 22 dara registers, the
program can only be used in the

FX-602P, and possibly in a calcul-
ator of the 700-series.

After inserting the program,
followed by Mode 1, the jackpot is
initiated with P9 — twice, if the
credit counter equals 0 and reads out
the following:

10 B - =
i 1 2 3 + reel number
credits

PO decreases the credit counter by
1 and starts the jackport, displaying a
digir for reels 1, 2 and 3, followed by

WIN: X
if the combination is a winning one.

The win may be collected, PO or

EXE, or can be gambled, P4, after

(continued on next page)

' llﬂll

18:IF T=@ THEN S
13:ACY )=T
16:NEXTY

18:60TO 4

22 =@ ' R=Q
28:R(Y =]

38 :NEXTY

48:FOR Y=1T04
45:FORQ=5T08
95:NEXTQ

60 : NEXTY

85 : W=l-R

98: IF R=4THENZ20O
119:G0OTC 20
210:FORY={TO 3
RXEXKRK"

222 ' NEXTY

248 END

3: INPUT"ENTER A NUMBERC 1-180@)"; X: X=X/1800@
4:M=0:FOR Y=1 TO 4
5:T={47%X: TaT~INT(T ) X=T: T=INT(TX10)

17:1IF (R=B)+(B=C)+(C=D )+(A=C)+(B=D ){>1 THEN 20
20 :M=M+1: INPUT"ENTER YOUR GUESS ";Z

23:FORY=8T0O S5STEP-{
23:2=2/18: J=(Z=INT(Z))%k18:Z=INT(Z)

30: IF R(QI=RCY ILETW=l+1
57:IF RCY)=R(Y+4)LET R=R+1

95 :PRINT"RIGHT PLACE=";R;" WRONG=";MW
200:BEEP 3:PRUSE"WELL DONE YOU GUESSED IT"

212 : PRUSE " ¥xakiokkskiokkioiiokioniokx ' : PRUSE " xkikkk EXCELLENT
226:PAUSE"IT TOOK YOU ";M;" GOES”

225 INPUT"WANT TO PLAY ARGRINCY/N)Y";US
238: IF Us="Y" THEN4

Robin Ager’s Mastermind program.

YOUR COMPUTER, AUGUST 1982 71



FINGERTIPS

The matrix inverter by G Devilee.
MODE .25 9 Min00 MinlF 1 + /- Min22 GSBP7 goto0
PO: Ibl0 MAC AC GSBP7 Ibi1  “NO INVERSE"” HLT goto0
MRO1 x (MR0O5 x MRO09 - MRO8 x MROS) - P1: 18 Min1F
MRO2 x (MR0O4 x MRC9 - MRO7 x MROS) + iblt 1 M+FM+1F M+00
MRO3 x {(MRO4 x MRO8 - MRO7 x MROS5) = ind MRF ind Min1F ind MR0OO ind MinF ind MR1F ind Min00
“DET =$" HLT x=0 gotol MRF/3 = FRAC x=0 goto2 gotol
1 Min10 Min14 Min18 Ibi2
MR0O4 ABS - MR0O1 ABC = x=>0 goto2 P2: 18 Min1F
MRO7 ABS - MRO1 ABS = x =20 goto3 goto4 Ibl1  GSBP3 x =0 goto2 gotol
Ibl2 MRO7 ABS - MR0O4 ABS = x=2>0 goto3 Iblz2 6M+F
0 MinF 3 Min00 GSBP1 Ibi3 GSBP3 x =0 gotod goto3
0 Min10 Min14 1 Min11 Min13 goto4 Ibl4
Ibl3 0 MinF 6 Min00 GSBP1 P3: TM+1FM+F
0 Min10 Min18 1 Min12 Min16 MRO0O x ind MRF = ind Min1F
Ibl4 MRO4/MRO1 = Min00 MR/3 = FRAC
0 MinF GSBP2 3 + /- Min00 GSBP6 P4: 6 M+00
MRO7/MRO1 = Min00 Ibll 1 M+Find MRF +/- + GSBP8
0 MinF GSBP2 0 Min00 GSBP6 MRF/3 = FRAC x=0 goto2 goto1
MRO8 ABS - MR05 ABS = x =>0 goto5 gotoé Ibi2
bl5 3 MinF 6 Min00 GSBP1 P5: 1/x MinF x GSBP8
12 MinF 15 Min00 GSBP1 MRF x GSBP8 MRF x GSBP8
b6 MRO2/MR05 = Min00 Pé: 18 MinF GSBP4 GSBP4
3 MinF GSBP2 6 + /- Min00 GSBP6 P7: b0 1SZ MR0OO - MR1F = Min19/3 + 4 1/x =« F1X0 MinF
MRO8/MR05 = Min0O MR19 - 3 x MRF + 3 = Min19 MR1F
3 MinF GSBP2 0 Min00 GSBP6 “A ar22 (arF. ar19)” x =0 goto1 goto2
MRO3/MR09 = Min00 Ibl1 HLT ind Min00 goto3
6 MinF GSBP2 6 + /- Min00 GSBP6 Ibi2 PAUSE PAUSE ind MROO F1X8 HLT
MRO6/MR09 = Min0Q Ibi3 MRO0 - 9 - MR1F = x=0 goto4 gotol
6 MinF GSBP2 3 + /- Min00 GSBPS Ibl4
9 Min00 MRO1 GSBP5 MR05 GSBP5 MR09 GSBP5S P8: 1SZ ind MROO = ind Min00
* (continued from previous page)
which the combination win can be Fred de Heer's jackpot game.
doubled or nothing.

If there is no winning combination Fa invAl, ;, FST, MRGA4. X=@, GOTOG. GOTOV. LBLE. MRES. X=6, GOTOS.
in the display, each reel can be held -, 1, =, MinB5, GSBPS. 8. Min@4., 3, MinB@, LBL1. GSBPS. RAN#.
with P1, P2 or P3. The hold can be RAN#, Xu, 1, 1. X e ¥, +. RAN#. -, X=8, GOTO1. -, 1, =, INT. IMD.
cancelled with P4, Reels cannot be MinB@. -, MR12. =. KéE’l.- GOTO1. MRS, Xéﬁ.- GUTU2.-7I » MinF. MRGY
held with a “rinning combination or NII"IIF s X =FJ GOTD3) Nlh@l i LBLSJ f‘]ReSJ W‘l' lFJ X=FJ GUTD4) Hl nBQJ
twice in succession. LBL4, MR@9, M+1F, K=F, GOTOZ, MinG3, LBL2, DSZ, GOTOL, GSBPS.
Combination Win Combination Win MRBG, X208, GOTOS, MRIF, =+, 3, =, ¥=F. GOTOS, @. Mings, MRF#

9.9.9 50 333 14 Ming3, Min@S. MIn@?, GOTO&. LELS. 1., M-@6. LELE. MRB3, MinF.
9.98 50 338 14 MRB2, »=F, GSBFS., MRE4, X=8@. GSBFY. MRA4., X=6. GSEF7. MEB4,
8-8-8 24 2-2-2 10 ¥=@, GOT0?, invAl, WIM:, space, #., FST. HLT. LBL?. GSBFS, LELS3
7-7-7 20 2-2-8 10
7-7-8 20 1-141 10 P1 invAl, ;, FS5T. MREBE, X=@. GOTO1., inuAl., HOLLD. -», ara3, »,
6-6-6 18 1-1-8 10 B2, 2, ardl, FST. MRE3. MinA3, RAH#. M-66. LEL1. GSEPS
6-6-8 18 0-0-0 8
555 18 0-08 8 F2 invAl: ., FST, MR@&, ¥=8. GOTO1l, inwAl, HOLD, seace, @3-,
3'&2 :3 'Og ; ardz, 2, arél, FST, MRAZ, Min@28. RAN#. RAN#. M-G8&, LBL1. GSEPS
9.9 g‘;‘?he jacl::ot ol adis SO cradtite F= invAl . ;. FST. MRBE. ¥=@, GOTOl, invARi, HOLD., =race .; 3!;63.- =
Sindlariothier 50 lich Zen e gomblad) ar@é2, », ar@l, F5T, MRA1, MinG7. RAN#. M-G&., LBL1. GSEFS
B oy van F4 invAl, FST, MRE4. =@, GOTO@, @, MINF, invAl, Gamble:,
P2 Hold reel 2 space, ar@4, FST. RANK, RAN#, x. 35, =, INT. Min@@. LBL4, MRF,
P3 Hold reel 3 #1, invAl. M. FSTJ 2 M+F . DSZJ GOTOS, LBLE., @, invAl, ;.
P4 Gamble win/cancel hold othing. FST.- GDTOBJ LBLSJ I'IRF; H! ML L M+F ., ihvﬁl K E » FSTI
P9 Initiate/reset credit counter DSz, GOTOE, 1, invAl, . wen. FST. GOTO2, LELG, F’?RF ;’ A, 1,

: . M+F, invAl. H - FST. DSZ, GOTO?. GOTOS, LBLY. MRF. A FSIING fio
Fx'fhegzg’?;;mim;s"‘; ‘}l‘;rgf‘;‘ff M+F, inuAl, D, FST, DSZ, GOTO4, 2, invAl, ;. ouble, FST, LBL2
e T e Gan s rd) #*, MR@4, =, Min@4, K=, GOTO1. GOTOZ. LEL1., 1. M-@4., GOTO2.

; ng °.l o °b ox LBL@, MREE, ¥ =@, GOTO2. invAl, ardS, seace. K. Cancel. FST.
esuocL, Wrates [y eyIIet, Y GorDucy . Min@3, Min@8, Min@7, LBLZ2, GSBPS
also in the Nerherlands.
The user enters FS IND, GOTO&, LBLZ2, invAl. ar85, seace, B serace, 83, -, swace.
AD (1.1) - A0 (3.3) -, space, FST, GOTO9. LBL1. invAl. ar@S, seace, B, space.
to evaluate the determinant and the ar@3, -, ar@2, -, space, FST, GOTOS, LELG. RAM#, invAl, ar@s,
inverse matrix. When the determin- seace. B seace, ar®3, -. @92, -, ar@l, FST. GOTOS. LBL3.
ant equals O then invAl. 2r@S, seace., B space. space, —. space,-, skace, Fal.
“NO INVERSE” LBLZ
is displayed. When the determinant
does not equal 0, then an inverse is P& MRE1, #=F. GOTO1, -, 8, =, A=8, GOTO4., LBL1. -, 2, =, #=8,
possible and i GOTOZ., GOTO2, LEL3. S8. M+0S, invRl., JACKPOT. seace. #. FST.
A-1{1.1) - A-1(3.3) PAUSE. LBLZ, MR11. M+F. IND. MRF. Min@4, LBL4
is displayed. The total number of
steps used is 444. P7 MRE1, X=6G, GOTO1, @. GOTO2, LBL1. MROZ. XK=4, GOTOZ, 2. GOTOZ,
Finally, another brain teaser, LEL3, 4. LELZ, Mindd
Let gin) = n+2 (n-5) & - ) ; = . 2 o :
and Fa MRe4, X=@a, GOTO1, =24, GOTOZ2, _GOTOJ; LBL2, invAl, Collect’.
c—[g(m)]z space. #, FST., M + 65, LEL3, 8, Min@s. Min@4, LBL1., GSBFS
3
Can you write a program which will P9 MRES, X=@, GOTO1. @, Min@S, GOTO2, LELL, i, Mind2, Min@s,
find the roots of MinB?7, 38, Minl2, 24, Minl3, END1, Minl?. 13, Minl&. MinlS, 14,
% [ﬂ'] Minld, Min 13. RHD1, Minl2, Minll. MinG35. LEBLZ, inuvAl, =r@5,
fln)=1-2enp L5 space. ¢, Credit, FST, 2, Minl@. AC. MinG6. 3. Min@@, GSBPS
from first principles. =
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,4'.' ATOM & BBC

Your Time Capsule has materialized gr=a"dess ape is to find a fuel source to recharge

: Sa . The only wg*@ es

capsules ener
Can you solve the mystary % avoid the tra gw%\gg ATH SATELLITE” or will you fail?
Hidden within the game are the answars to the cm are runnmwth this program entry is free to buyers of

SATELLITE"

Requires 1
pet%@s}ESate 31st Au

ATOM

CYLON ATTACK

A FAST MOVING 3D SPACE BATTLE
As you sit in your starfighter looking out into the
void of space remember the CYLON race only

Two popular games from our Atom range
converted and enhanced to run on the BBC MICRO.
BBC MODEL ‘B ONLY

EARLY WARNING

Destroy the attacking waves of ICBMs using a radar
tracking system and intercept missles. 48 Levels — Each
one harder than the last BBC MODEL A, B £6.00

POLECAT

Find your way through the warren onto the surface and
return to your burrow with winter supplies. Easy!!l —
BEWARE THE POLECATS £6.00

ﬁvmg all action game tha\t requires
: eaction! You must shoot the supermines
your killer tank before t fuse runs out, or risk

being destroyed whe 3&:?& elll
SCORE/HI sigﬁ?f EL/AMMO cmgTes -
SOUND .‘1

St Price £4.95

bK Text 1/2K Graphics s
ISSILE COM G T oving erslon: of\ihie

gpular ar ou have three bases hich to

iré @me missiles, protectnn %\\'ﬁi bases

the missles and aurcra ﬁg

RE/HI SCORE/ VELS/SOUND

pxt 6K Price £4.9¢

POLARIS r submarine rs o 9 an enemy
e

convoy. By using skill, cu gy can you avoid
the escprting warsh:@@x erous shallows to s ed
with your mission?

BBC MODEL ‘B’ ONLY
ROADRUNNER

The opposition will stop at nothing to get you. In this
arcade style car chase: dodge through the Sunday traffic,
weave to avoid their fire as the black cars try to shoot you
off the road! Beware the hells angels who assist them!
Can your survive!

RUBIK is easy try our challenge!! lntroductory offer £6.00.

*LOOKS GREAT IN MONOCHROME AS WELL!

5K Text 6K Graphics *FP ROM Price £4.95 We pay 25% Royalties for good Atom and BBC programs

***** PP O eSS Orders to:
ok k * A & F SOFTWARE (Dept. AC1),
n & r s o FT m nn E 10 Wilpshire Ave., Longsight, Manchester M12 5TL
Access/Visa orders on (061) 320 5482,
W¥¥¥¥¥W¥¥¥¥H All prices as stated, no hidden extras.
Send sae for catalogue.
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SOFTWARE FILE

Software File gives you the opportunity to have your programs, ideas
or discoveries published. We will accept contributions for any
personal computer and will group programs for like machines
together in the file. Please double-check your listings before sending
them, and specify the memory they require. Mark your letter clearly
for Your Computer. We will pay £6 for each contribution published.

Dungeons

J Chalmers,

East Grinstead, 72}?:;8:]
West Sussex.

MUCH HAS BEEN written about the speed and
memory efficiency of ZX-81 machine code,
although not many, long, solid machine-code
programs have been published. Dungeons sets
out to remedy this situation by providing an
easily expandable, relatively lengthy maze
game. The program occupies less than 2K, but
more than 1K of RAM, and is expandable to
occupy much more if you so wish.

It produces a maze of rooms, each with up to
four doors. There are a total of 100 rooms on a
10-by-10 grid, and the player must decide
which room to move to, by selecting either up,
down, left, or right. He can only move in this
direction, however, if there is a door. The aim
is to reach whar is known as the Zero Room —
the top left-hand room on the square grid.

The program is constructed using program
modules, each module performing a specific
task and being called when needed by a
command routine. Using this modular
approach cases program design, and allows for
unlimited expansion possibilities. The various
modules must perform the following tasks:

M Construct the maze

H Display to the player, a plan view of the room
he is in
B Perform the player's commands, up, down,
etc.
B Keep a score
In the maze program, only the lower nybble
of each byte within the maze area is used. This
nybble describes the room; how many doors it
has and where they are, in the format shown
by figure 1, where a 1 represents a wall, and a
0 represents a door. If the nybble were to have
the value 7, or 0111 binary, for example, this
would indicate a wall in every direction except
up, where there is a door.

Figure 1. Byte
7/ | S Lo | 1 B [l (P20 1 ] 1
= Y 5 =
ﬁ — w
g2 e Gy

Using this system of coding a maze can be
set up simply by allocating each byte in the
area of memory reserved for the maze, with a
number between 0 and 15 — 0 to F. If these
values are allocated randomly, a random
arrangement of rooms can be constructed.

When the program is run, first the maze is
set up. The random values for each room are
chosen. As there is no easy way of producing
random numbers in machine code, this is done
using the Basic RND function. The values

obtained are Poked into RAM between 16514
and 16614, the area reserved for the maze.

When all the values have been stored, the
program jumps into machine code. The first
routine to be executed is called ‘“‘perimeter”’,
and makes sure that a wall exists all around the
maze so that the player keeps within its con-
fines.

The second routine is called “legalise”, and
is the real maze producer. Its job is to look at
each room in turn, and make sure that if a
player goes, say, through a door on the right,
he comes into the next room through a door on
the left. When this routine has been completed,
the maze is set up and ready to be wandered
through.

The next routine to consider is the “print-
room” routine which prints a plan view of the
room which the player is in. The variable
which holds the address of the player’s
position, is the system variable Seed at 4032.
The room that the player starts in is chosen
randomly by line 80 of the Basic program,
which uses Rand to store the selected address
in Seed. The data needed to print the walls
and doors which make up a room, is stored
between 4151 and 41AE.

The print-room routine decides which
strings it should print by looking at the byte
specified by Seed, and testing it using the bit
instructions. It then calls a subroutine called
“‘print data”, which picks up each item of data
from the chosen string, and prints it using the
RST 10 instruction. A string is terminated by
the presence of a 1B character.

Now that a plan of the room has been dis-
played, the next thing to do is print the scores.

{continued on next page)

ZX81 "DUNGEONS" By J.Chalmersz 1582 16743 (4167> a2z

16614 (4QE6> Q6 OR Ld b,OR 167354 (&8172) g2

21 22 48 Ld hl.4082 16765 4170 23

PER-METER” #1 CB DE Set 3.<h1D Set tor walls 76

23 Inc hl 16781 <<4180> s

18 FB D3z W3 75

9 2A Ld b, 0A 16797 <41390> e%

11 &R B8 L de ,000R 16806 <41R6> 35

21 82 40 Ld hl,.4082 16815 <($1RF> B2

82 CB CE Set 1.<(h1D> Set left walls 16821" (4185> A7

15 Add hl.de 16827 (<41BB) B3

io Fe Dinz #2 16833 (41C1> @11 7E

o5 oR Lo .08 FE

21 3B 40 Ld h1,9080 PRINT DATA” cs

#3 CB Cé& Set 9,<h\> Set right walls D7

19 Add hl,de 23

19 Fe Dinz 2 18

2 @A Ld b.eR 16841 <(41C3> w12 CD

21 OC 48 Ld hl,.480C ZE

%8 CB D& Set Z,<h1> Set bottom walls “GET KEY” BD

23 Inc hi 20

190 FB Dinz w4 #1132 CO

16657 <4111> Qs 64 Ld b.64 44

21 282 s¢ Ld hl,4082 First room 40

‘LEGRLIZE” #3 CB 46 Bit @.<hL> Deor on right? S1

CC 2F 41 Cxll = $12F 14

CE 4E Bit 1.<h1) Door on leve” 28

CC 37 41 Call =z 3137 cD

CB 36 Bit 2.<h 1D Door doen? 7E

CC 3F 41 Call z 413F c9

CE %E Bit Z,<hld Door up? 16862 (410F> 2R

CC 47 41 Call z 4147 ES

<3 Inc hl Hext room ce

10 E9 Dinz #9 ‘PRINT ROOM” 21

co Fat 28

20 NOP 21

- 11 o1 20 Lo de.2001 #i4 ES

19 Fod hl,de o1

CB SE Res 1.<hl> cD

18 16 Jr nie El

11 FF FF Lol de, FFFF Co

19 Rdd hl,de El

CB 86 Res 0,<h1> ES

12 es Jr nie ce

11 08 &9 Lo de,G00R 21

19 Fdd hl.de 28

CB 9E Res 3,<h1> 21

18 @6 Jrele #1S ES

11 F§ FF Ld e, FFF6 a1

19 Add 1. de o

cB 96 Res 2,<h1> El

#18 AF XOR R cD

ED S2 Sub ¢ hl,.de El

co Ret ES

16721 (41512 87 83 03 24 90 A0 O7 V3 V3 84 1B <DATAY ce
16732 (415C> B7 G2 03 92 02 93 A2 93 V2 84 1B <DATA2

82 83 81 90 00 82 83 8% 81 1B <DATR>
83 83 83 82 832 8382 €3 81 IE 7IATAY
76 03 76 82 76 09 76 00 76 07 <DATA>
8S 76 05 1B
76 0S5 76 0% 76 9% ,.Vo 05 Ve o  (DATAS
oS 7€ 0S 18 /
8% 81 00 OO 84 §5 25 1P CDATHAH>
85 8% 8% 8% 85 8% 25 18 <DATH>
B4 BB AR B 1B CORTH>
B4 B2 A7 BS 1B COAYA>
E7Y AE AR B2 1B CORTH>
Led a.<h1>
1B Ce 1B
Ret =
Rz% 10
Inc hl
F& Jre %11
BB 02 Call 82 BB Call keyscan
FF Ld a FF
CP 1 Wait #or key re lesse
Fe Jr nz W12
ee o2 Call ©62e8 el kovscan
Ld b.h
Ld c,081
Ld d.c
Inc o
F7 Jr = 813
ED OF Call @7RO Crll key change
Ld a,<hi> Load & with key
Ret
32 48 Ld hl,<(4832>
Puszsh hl
SE Bit 3, <h1> U
S1 41 Ld hl,4151 Door date
23 Jr = #i14 Tump 3¥ o door
SC 41 Ld h1,415C Mall data
FPuzsh hl
Qe o1 Ld bc,.2108 ;
FS o8 Call @8FS Print »t
Por hl
Cl 41, Call 41C2 Frint data
Pop hil
Fush hl
=13 Bit 2.¢hl> Dowry
67 41 Ld m1.4167 Door data
83 Jr = 815 Jume 14 no door
72 41 Lo hl, 4172 Hall data
Push hl
o2 oR Ld bc QRO
FS @8 Call @SFS Print at
Pop hl
Ci 41 Call 41C1 Frint date
Por hl
Push hl
a6 Bit @8,.<h1> Right
(listing continued on next page)
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{continued from previous page)

This is done by calling the print-scores routine
at 424E. Data for this routine is stored between
41AF and 41C0, while the actual scores are
stored in system variables; Spare 1 at 4021 is
the number of moves made; Spare 2 a at 407B
is the bombs left, and Spare 2 b at 407C is the
tries made. The actual mechanics of printing
the scores involve first loading the b register
with 00, and then loading the ¢ register with
the actual score. When this has been done, the
be register pair contains the score, and a call is
made to a ROM subroutine which conveniently
prints the contents of this register pair as a
decimal.

A player can move up, down, to the left, or
to the right, using the arrowed cursor keys,
5,6, 7, and 8, providing there is a door to
move through. If there is no door, he has the
option of using force and can blow a hole into
a wall using a bomb. He does this by first
pressing the A key and then the arrow key
indicating the direction of blast required.

Only four bombs are available, and the
number remaining is printed as part of the
score. If a player thinks he is in the Zero
Room, he can press the Newline key and have
a try. If he is correct, a message will appear
indicating such, otherwise the game continues
and the tries score is incremented.

The perform-keypress module starts at
location 4297, and is the longest routine of
them all. Its job is to determine which key has
been pressed, and act on it. Its operation is
straightforward in that the accumulator is

»

SOFTWARE FILE

loaded with the value of the key which has
been pressed, or if no key has been pressed, it
waits for one, and the program works its way
through the various commands available until
it finds the one which matches the key press; it
then executes the command and returns to the
command subroutine. If it cannot find a
command which matches the key press, a
jamp is made back to 4297, and the routine
waits for another keypress before trying again.

The command subroutine calls all the pro-
gram modules in sequence and increments the
moves made counter. By having this routine at
the end of the program, it can be seen that the
game can be casily expanded by adding a few
subroutines of your own. Using the upper
nybble of each maze element, it would be
possible, for example, to put various items of
treasure, or terrible beasties, into various
rooms and thus create an Adventure-style
game.

To add your own subroutines, place them in
the space indicated on the listing and move the
command routine to a position in RAM above
them. The call instructions for these routines
are placed in the space indicated on the listing
within the command routine. When adding
calls in this manner, make sure that the jump
relative byte is correctly adjusted so that it still
jumps to the second call instruction, indicated
by the label # 31.

To add commands is just as easy and is
achieved by changing the instruction at # 32
to 20 XX 00 where XX is the number of bytes

needed to jump forward to reach the beginning

of your new command test. When your test is
finished you must either perform a return or a
jump instruction. If the key test proved
positive, i.e., the player pressed the key you
were checking for, and you therefore perform
the required function, a return should be used
to get back to the command routine.

If, however, the key test proved negative,
you should use a jump instruction to return to
4297. If you are unsure of how to add a com-
mand, I suggest that you study the commands
which the program already uses such as up,
bomb, or try, and follow a similar pattern of
construction.

Before loading the program into memory,
you must make room for it by setting up a
Rem statement containing 680 letter Es. To
relieve boredom and frustration from this
tedious task, I would recommend that it is
done while the computer is in fast mode.
When the Rem statement is complete, enter
the hex loader program and Run it.

In response to the prompt, enter the hex
digits given in the listing, two characters at a
time, for example 06 FF D0 0C and so on,
and follow each pair with a press of Newline.
When complete, enter the Basic part of Dun-
geons which will overwrite the hex loader, and
save the whole thing. When saved, be brave
and Run ir.

When you have the program working pro-
perly, here are a few tips on play: avoid using
100 many bombs, you may need them to break
into the zero room; if a bomb does not destroy
a wall, the wall must be one of the outer ones.

(listing continued from previous page)
21 90 41 Led h1,419D
28 @3 Jr = #15
21 AE 41 Ld hl,.41R6
#ie ES Puzh hl
21 92 o2 Ld be , 0200
CD FS @2 Call O&FS
El Fop hil
7E Ld‘a,.<hl)>
FE 1B Cr 18
22 BF Jro= 817
es 85 Ld bigs
"1i8 RF Aor a
I Rst 10
18 FC DJ nz= #1828
YE Ld a,<h1)>
s rg Rzt 190
3E 76 Ld a,7¢
o7 Rst 19
23 Inc hi
C3 23 42 Je 4223
#17 E1 Por hl
€8 4E Bit 1.<h1>
21 7D 41 Ld hl.$170
28 92 Jr = #15
23 80 41 Ld h1,4180
#15 ES Push hl
21 o9 oz Ld bc 2200
CD FS o8 Call @8FS
El For hl
CD C1 41 Call 41C}
c9 Ret
18574 (424ED B8l ed GF Ld bc  QFC0
CO FS a8 Cull OSOF
“PRINT SCORES” 21 AF &1 Ld h1l.41RF
CD C1 <1 Call S1C1
ve O Ld b.ad
o &1 48 Ld a.cs8210
4k Ld ¢,
HE HAor &
o Rzt 10
Ch 92 o Call OF>S
iE 76 Ld .76
(4P, Rzt 19
or et 10
«1 BS 41 Lt h I 41ES
ch C1 3) Cxll 41C1
we 0y Ld k.@a
3 /B da Lad &, <297B)
a3 Ld c.»
HF For-
or Fet 198
Ll 98 OH Call ORSS
JE 76 Lol 2,76
0 Rst 10
tirg FErt 14
1 BB Led hl,$1B8
LB Ci 43 Calt $10C3
be U Ll paon
iH JC 48 L &, <487C)

Door data
Jump i no door
Hall data

12413 § 290 L
Print at - %
2
Frint risht hand “FERFORM KPRESS! CUO C9
wall or door data n.‘! 2R
2F 32
FE 21
i B 6 T5Y
LE 4k
< B2
()
420 FE
CE 5
."'a i
[ ]
8"
Door data il "‘L <3
Jumes 14 no door < o
B SE
Mall data >3 03
ED 42
‘.'.)
w22 FE 24
20 06
vE 4
22 02
Print at -
Lata '
Prant straing
Hoves macle
Print space J .
Print score 3 A 32 VB
decimal LL LY
New line 2R .32
Heéew line FE 21
Data <9 Bed
Frint data Ch . Sk
Eonba lett
Dats
Priant datn

Irier madse

Fo o

2 45

Ld <. a
oor &
Kzt 19
Call v
Ret
a2 Call 4287 Lall'pertform
} A Lad w4032 .1v L koypross’
Kot Kot to cmd
41 call 41¢3
o Ld be  0boR
Lad Bl 90320
e 23
I rfaz mgZe
B1t 1.<hlx Mo left
Jr nz g
Oec hl
Fat
e ad
nz ksl
Eit Z.hilo Howss doer
Ir nz 8x1
Hdd hl.bo
Ket
Cp 23
it nz WL
Bt ‘hls Move up
Irnz W22
Suk hi,bg
Fet
G 24
Jr nz AX2
=51 B.Chld Move rioht
Jroonz M23
I hi
Ret
Lp <%
Jr nz a4
4% Lel ». <407VE> Oroe lboml
Ce 22 =
Ret z
Oec
a0 Lef <407B)Y .2
1 Call 41C%
S Ld bl canzg)y
Ce &1
Jr nz #2%
Ne P <kl
Ir fde
Cy 7,
r nz A27
Rex Z.<1h1>
Jr W
Lp e
Jrr nEt ey
Res 3.<hl»
Jrr #30
Cr 24
Jrs s
o W,lhil
Puzh hil
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SOFTWARE FILE

O Eo <40 Call S0Ec
El FPor hil
ca Fet
W24 FE 7o e 5
Nl L Yy bal I NZT, S92
EYS Push hil
21 7C 49 Ld hl,.407C
33 Incihl>
El For hi
Sk 82 Ld a,82
BD cp 1
A Ret nz
e SN Lad 2.499
il Lee h
co Ret n=
ci Pop b
Cl Por b

Q >

17175 <4317 CLh ES 40
31 CD DF 4]

"COMMAND RUUTINE® CD 4E 42

‘ﬁcnnnonv!o‘::n-uunnu«n
Add here your o routines

Call 42E6 (Perimeter)

Call S1DF (Print room)

Lall 424E (Prant scores)

B e T
Here you add the callzx to your oen routinexs

cD 96 42 Call 4290 <(Keypress)
<1 21 €% Ld hl.4821

54 Inc <hl)>

18 F1 Ir 821

&8 PRINTX,A$
: 78 LETX=x+1
o SR IFX=17192THENSTOR
98 GOToE:
BASIC FPROGRAM FOR DUHGEQOHS
S CLS
189 PRINT"DUNGEONS . FPLEASE MWAIT WHILST THE"
28 PRIMT"MAZE IS CREATEO"
28 RAND
48 FORI=16514TO16613
S8 POKEI, INTCRNO#LSD
&8 MEXTI
7a CLS
28 RAND 16613-INT(RHD#F25)
93 POKE1&417,@

line S8 to read: POEKE I,INT{RNHD#S)>+16

FOEEL1&587
118 POKE1&£54WE, &

LETI=USRI71IVS

138 PRIMTATL  14:"MELL DOME"Y
PRIMTHT4 .14 :"PRESS A KEY TO"
PRINTHTE 14 "PLAY AGHIMN"
IFIHKEY$<>""THEHGOTO 154
IFIMKEY#$=""THENGOTO17A

;4

change

HEX LOADER PROGERM 146

1 REMYEEEEEEEEEEEEFEEENETE 1S0

= FRASE 168

12 POKE16513,8 e

28 LETH=16514 183 RUN
28 INFUTA= ity S :
48 POKEX, 164CODER$+CODERS (20 ~476 b S R
28 SCROLL
RAM, and use this to store the ASCII code for
WO rd processor the data on the screen.

Nigel Langley, ; Full screen editing is enabled by the use of
Weeping Cross, B8C; *fx 4,2, which makes the cursor-control keys
Stafford. - generate numerical values. Other editing facil-

THE PROGRAM is a word processor written
entirely in BBC Basic for the model B or, like
mine, a model A which you have upgraded
yourself, to include the printer interface and
the extra 16K of DRAM. When all unneces-
sary spaces are removed the program will
reside in less than 2K bytes.

The best mode to operate a word processor
in is mode 0, as it has 80 columns, as do many
printers, and has 32 lines of text of which I
have used 31 for the work area.

However, in mode 0 the BBC computer
holds the video data in eight bytes per
character and printers will only accept ASCII
codes. To overcome this problem I have set

aside a section of RAM, just below the video

ities are insertion and close-up, which

although slow make the program a very usable

tool.

The hash symbol calls insertion Proc; the
double bar calls close-up Proc; and Escape
calls the menu Proc.

Line 10 puts page mode on.

Line 20 alters the interlace timing, effectively
moving the display down by one line upon the
next mode change.

Lines 80 to 130 set up my parallel display memory
and set it to &20 (spc).

PROCopt is the default PROC as set by line 220.
This sets up the menu.

PROCwrite takes the code from PROCget and
either dumps it on the screen, or moves into
the edit modes. It is important that CHR${(&7F)

{delete) is ignored as it ruins the edit operation.
PROCwrite also keep the parallel video memory
updated.

PROCprint carries out the control of the printer.
It takes data out of the parallel video RAM one
byte at a time and dumps it in the printer’s
buffer.

PROCinsert and PROCclose are the procedures
that make the word processor so versatile.
They carry out large amounts of memory
management in the parallel video RAM, after
which they transfer the results on to the
screen.

PROCget is my universal keyboard reading pro-
cedure. It handles the cursor controis,
manages the address pointer of the parallel
video RAM and returns any other key values
which are entered. Again this could easily be
replaced by an assembler routine using
OSRDCH.

PROCsave and PROCload are standard methods
of loading and storing sections of memory; in
this case the parallel video memory.

19 vDU1 4
20 XFX144,25%
30 MOOER
40 PRINT TAB(22,19); "WORDPROCESSOR"
PRINTY TRAB(19.12) "IN B.B.C. BRSIC"
PRINT TABC1Q.15); "Hritten by Nifel Landley."
REMEEEC. N.C, J. LANGLEY, 7/%5-82.
80 HIMEM=9803
U=12287
FOR XeHIMEM TO W
TH=L2D
NEXT X
ek I MEM
cLS

“2

£

Ee)

)

129

118

120

139

140

1%

162 AS=INKEYS 200>
170 PROCost

16@ GOTD 179

192 END

20@ DEFPROCoPE

210 LOCAL Rs.A

220 ON ERFOR COTO 229
220 VOUID PRINT SPC(78)

240

230

260 AS=CETS

270 Re=EVAL Ae

2680 IF AX4 OR AC1 GOTO 232
299 ON A GOTO2CQ, 210,320,320
300 PROCwr~ite GOYO 230

312 PROCsave GOTO 230

320
3@

PROC) 0adGOTO 230
PROCSr{n® GOTO 230

ENDPROC
290 DEFPROCurite
260 VDU3ID PRINT SPC(78)
a7@ VDUIRPRINT" # for insertion routine.
300 ¥FX4.2

Qet
420 IF AmL?F THEN NeX-1
410 IFA=LOD THEN VDU31,Q.(VPOS+1)1GOTO 462
470 IF A=LTF GOTO462
432 IF A=124 PROCclose:COTO 4859
44p [FA=3% PROCivsert GOTO 402
453 PRINT CHREC(A)) 1 7X=A
460 IF POSw79 AND VPOS=33 COTO 489
472 GOTO 399
482 ENDPROC

PRINT TASK 15.0)"Uorddrocessor-tof line {3 mode seliéct™;

vou3se
PRINT TRS(13,0)" 1=HRITE, 2=SPAVE, 3=L0AD, 4=PRINT =

i for close UP routine."

453 DEFPROCPrint
=20 LOCAL R,M.Y
S10 VOU3S

%22 PRINT SPC(78):
=30 VOLI3Q k=) 2287

8

VDU . 20F, 1. .20
FORM=HIMEN TO W
YerX
voul, v

24838418

§
i

3323383328 23

PROCOet
IF R(XL2R COTO 640

AY=INKEVYS( 10009 >

vouUsQ
PRINT SPr(78)>
voUzR
Agm==
A=CET
PRINT CHRSCA);

3
£

AY=A+CHRRC(A )

GOTO 730

you3e. 1@

FORT=W TO X STEP-1
A ?'H..sm =T

NEXT
FORT=1TOCLENRS >

£333842343

NEXTT
FORT=HIMEM TO W-1
PRINT CHRS(?T;

£33322
i
H

VOU22:PRINT SPC(78 ) VDUIR
PRINT"PRESS RECORD THEN RETURM. -

ﬁ\ﬂ
et
-

vou21

PRINT TRBC1S.0)"PRINTING!"

VDU3Q ' PRINT " INSERT ION-move cursor to insertion Point, then Preas sPace bar

VOUS3Q: PRINT SPC(78); +VOU3Q
PRINT"Now enter the Phrase for insertion (END MITH 8). PRESS ANY KFY.")

IFA=3S OR POSe79 GOTO 709

T(X=14T )=ASCCMIDNKAS, T,12)

{continued on page 79)
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DOVWNSWAY

ELECTRONICS (UK) LTD /.

MORE MEMORY FOR YOUR
ZX81 !

give your ZX81 more
memory than a 48K
Spectrum — forless
than £50!

If you already have a 16K RAM pack, of any make
and regardless of condition, youcantradeitin for
£12.50 against a Downsway 64K Memory,
bringing the price down to only £47.45 (plus £2
p & p), compared to the Spectrum’s price of £175!

Without trade-in, the Downsway 64K Memory
costs just £59.95 plus p & p — still incredible
value!

The 64K Memory gives 56K of available memory,
and simply plugs into the ZX81 without needing
an additional power supply, or adding any extra
load to the internal 5V regulator.

Should you only need 16K of memory for your
ZX81, the Downsway 16K RAM Pack offers the
same benefits of high standards and low price at
only £24.95 plus p & p.

The slim, “low-profile” styling
of both memories
complements the ZX81, and
a special foam cushion
provides added
mechanical stability.

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

Pleas 2 allow up to 28 days for delivery.

To: Downsway Electronics (UK) Ltd
Deﬁt. M, Downsway House, Epsom Road,

Ashtead, Surrey.
Please send me:
Qty Item Price Total
64K Memory at special
trade-price (my old 16K £47.45
RAM pack is enclosed)
64K Memory at normal £59.95
price without trade-in
16K RAM Pack £24.95
Post and Packing £2.00
Total £
My cheque/P.O./Money Order is enclosed
NAME:
ADDRESS:

ZX81

o SEA STRIKE e,

Your mission as submarine commander is to destroy enemy
ships using controlled torpedoes — but beware of depth
charges which home in on your submarine and of the randomly
placed mines.

This compulsive, fast action machine code program has 16
game variations; flicker free, full screen dislay and uses the
entire keyboard for direction control. As well as an on-screen
timer and status display a result screen/printout helps you to
record your best scores.

THE ORACLE’S CAVE

Trapped in a mysterious cave complex you must use skill and
daring to fulfil your chosen quest. Only then will the oracle.
release you from the fiendish monsters which confront you at
every turn.

A fascinating adventure game with graphics for one or two
players. Each descent into the Oracle’s Cave presents a
different and exciting experience.

16K SOFTWARE ZX81

SeaStrikei o sla £4.95 Despatched by
The Oracle’s Cave ...... £6.95 return ® Postage
Both cassettes ........ £11.00 Free in UK.

Send cheque/PO with order to:

DORIC COMPUTER SERVICES
17 CLAYBROOK AVENUE
LEICESTER LE3 2GX

il

YC8

78 YOUR COMPUTER, AUGUST 1982

N

\

=

ﬁ

SIR Computers
Cardiff

Official agents for ACORN COMPUTERS and
COLNE ROBOTICS

BBC MICRO COMPUTERS
MODELS A (£320) & B (£400)
Available from stock
Prices include VAT. Securicor delivery £7

Conversion of your Model A to Model B

All Atoms available with accessories and software.

ADD ON’S FOR ZX SPECTRUM

8 Bit input output port

8 Bit input output port with status monitor

One Channel Analogue input port

4 Channel Analogue input port for use with joy sticks

p.o.a. All Add On’s are ZX81 compatible. Please add £1
p.p. and 15% VAT.

SIR COMPUTERS
38 DANYCOED ROAD, CYNCOED,
CARDIFF CF2 6NB, WALES
Tel: 0222 — 759015




SOFTWARE FILE

(continued from page 77) M PRESS SPACE. "
1130 PROCoet
$32 XSAVETEXT" 26TQ 2FFF 2652 1140 IF ACOE2D COTD 1139
e 11%2 VDUSR:PRINT SPC(78)
932 ENOPROC 1162 VOUSD: INPUT"How many sPaces do you wish to close”.R
960 OFFPROC1024d 1170 FOR Z=¥ TO U
978 LOCAL 2 1IR3 T(Z=A)=?Z
988 VOUZQ:PRINT SPC(78):VYDU2R 1199 NEMT 2
990 PRINT“PRESS PLAY.™ 1209 VOU3D, 18
1200 VDU21 1210 FOR ZwdIMEM TO W
101@ LORD"TEXT" 1229 IF POReTS AND VPOS=32 COTO 1240
1020 VDULE 1220 PRINT CHES(?Z);
1938 VDU3:.0.1 1242 HEXT 2
194Q FORZ=HIMEM TO W 1250 ENDPPOT
1@%@ IF ?2=127 THEMN 72=32 1262 ORFPRUCSe:
1840 PRINT CHRS(?Z). 1270 A=CET
1970 iF POS=79 AND VPOS=33 GOTO 1990 1280 ¥uPNSed YPOR=1 >E20+MHIMEM
1280 MEXT 2 1290 IF A=126 YOU31,<POS—1)>.VPOS:1CATO 1270
1890 ENDPROC 1300 IF A=137 VDU3L.(POS+1),.YPOSGOTO 1270
1108 DEFPROCc!oae 1310 IF A=I138 yOU31.POS.CYPOS+1):GATO 1270
11108 LOCARL RA,2Z 1328 IF A=129 vOU31.POS,CYPOS~1)>iGOTO 127
1120 VOURA:PRINT"Pogition tha cursor At the end of the area you are closing. TH 1330 ENDPROC

Earth invader

Bharat Patel, e
Oldham, ‘ l:z G Qa@ |
Greater Manchester. | i A
EARTH INVADER runs on an unexpanded
Vic-20. The game uses good colour and sound,
and needs skill, quick reactions and is by no
means easy.

The Vic draws a maze and then plays a tune;
the maze is different every time it is run. You
are a soldier who has to manoeuvre up to the
fortress in the upper-left corner and break
through its walls without crashing into the
maze. During the adventure an Earth Invader
will roam about, gradually swallowing the
maze, and so making life a little easier.

Many asteroids will appear during the
journey at random positions. These must be

carefully avoided or you will be blown up.
When you have reached the fortress you have
to break in and save the lonely princess who
has been so far kept hostage by the Earth
Invader.

The next task of the soldier is to move on
top of the Invader and by pressing f, destroy
it. This will need very quick reactions. After
that you will have your Earth Invader
adventure. You have about one minute to
accomplish this and the time will be found
ticking away at the top of the screen.

To move around use the following keys: up, O;
down, L; right, P; and left, I. To fire press F.

The program consists mainly of Peeks and
Pokes. Line 50 switches all speakers and
volume off. Line 180 changes the colour of
screen 1o black and border to red. It clears the
screen and sets the cursor colour to white.
Lines 200 to 208 set up the variables and draw

the fortress and the princess. Lines 290 to 500
pick random positions and print blocks on
each line for the maze. Lines 505 to 612 play a
tune using the Read and Data statements.
Lines 700 to 775 move the soldier and produce
asteroids at random positions and also register
whether there has been any collision or score.

Lines 800 to 900 make a crash when a
collision occurs between the soldier and the
maze or an asteroid. Lines 910 to 932 give
various endings depending on the state of play
and the time. Lines 950 to 1200 give the
changing circle effect after reaching the
princess. Variable K is a test to see whether
the soldier has reached home and so he can
continue to run after and shoot at the invader.
Lines 1200 to 4010 make various sounds and
symbols when firing and when on target: lines
4000 onwards are used when time runs out,

making flashes and sounds.

1D BEM$EARRTH TNYAIERSEMIEY CIHARAT PATELY

=0 FORI=3B&TSTORSS7E POKEL . B NEXT *‘Ur.'l‘\d T 255 =)
=% SRINT DM
ZE PRINT" AW ¢ #BERCTH :'rmﬂ=P¢an9'
$7 FRINT o
>0 PRINT* Nem A'T _SPRCE TO PLAY®
72 GETSE IFSsO™ "1 NTO
'L FRINT 2ppRRP ‘H—ulr-"ﬁb‘ FORGs1TOS00  HEXTG
120 PRINT 3 2EETI,
200 P=7724 UINFI00 YRIESTE
205 POX =P- .30 POVE8443+5. 4

207 POKEP-17.114 POKEP-1€,114 POKEP-16,114

YaINT(RNDCL)#35047  VY=INT(RNDC [ 2420+
FONEP+Y, 102 - FOKEP+YY, 102
CC=INT(RNDCI>%15)+7 FOKETTES+CC, 102
DDeINTCRND(1 > %1S)+1
SI=INTC(RND( 1 2%2)+2
3 TR=INTC(END(1)#22)+1
390 TY=INT(RHD(1>#22)+1
400 EN=INT(RNDC1)#22)+]
410 AN=INT(ENDC10822)+1
420 GJwINTCRND(1822)+1
36+7Y. S

430 UI=INTCRNDC124220+1
Se0 HE=INT(RND(1>422)+1
3¢3 FEM-MUSIC-

29T POKESSETS, 9

510 FEADS

512 POKE36878, 10

915 IFP=-1THENTO@

523 REARDD

525 FOKERESTS, P FOKEIESTE. P
28 FOP‘.’&JITOD'?.O NEXTEK

33

240
3%
20
37e
38e POKETTS8+22+TR. 102
POKETB12+22+TY, 102
FOCESRT4+EN, 102
FOKETSSE+AW, 182,
POKET92240],

POKETISS4UL .,
FOKESDTE+ME,

FONES

P"‘:' “H-th\hDEP*‘&.N:P'
700 HeB164+19 17210 O=7E20
"Bb POKEH. 43

r 01 -INT#S’HWI Rl
7 POKED+R1 . 42

PR !N‘-"HI.’.INIT!?E-'H[H POKE7SEQ+16,32
POKEP+5, 99

IFRi=as THENTOT

711 IFPEEKC(H)=SQTHENISR
712 POKEH, 43: PORKEP+35, 50 FOKEIS44447, 4
743 POKEZL ,S8-FORS{=1T NEXTS REM-Z21=INVALER

& ZZSINTCRNDC1D¥S)+1 © IFZ2=2THENPOKEZ ! .

330 POKE36ETS. B POKES6876.0

535 00T0S10

SO0 DATRISY.4,187.4,201,2.281, '3 201,2,195,2,19%,2,183
£10 TATA183,2,195,2.195,2.201,2.195,2,182.2,162. 3,173,
512 IATA ~1,-1

FOKE77924LD, 102:POKE3SS10+DD. 3

38354+TY,8

POKESQOTE+3+TR, 102 ' POKES142+DD, 102
POKETS75+TR 102 POKET200+8D, 102

102 - POKEFI494+EH, 102 POKETRS5+TY. 102 ' POKESSS

102 POKESD10+5). 5
102 FIHES 120+ 104HE, 102 POKES142, 102 NEXTI

32:21=21-1"PO¥EZL. &

192

IFZ2=3THEFOKEZL »
1 =4 THENFOKE
IFZ2= 1 THENPOKE

718
S19 IFZIB8183THENZ 210
7 Ic’l (TESBTHENZ 1=7910

Pw EH. 43
THs IFnl

:-::-P&'E.r.f lf-.‘ )

208 POMEP+4, 107 POKEP+6., 1 1S FOKEP+26. 113 - POKEP+27. 113 ' POKEP+28, 113 IFFEZK(H) » SRANDK 1 wd 2RNDN = |
210 FEM=DRAH MAZE- 952 IFXiw 42THENZOOA - REM-TEST F.-
250 FORI=1TO3 TEY IFPEEX{H)=IQ2THEIHF(0ER. £C r.n E3EST3. O OTOSHD
00 YelHT(RNDC1)#22)+]1 POFETSS0+Y, 102 u:c»ccp (p,-q‘_'r,.er.p._ygnbg"c e
=S

POKEZSTIGI. 0

THEMRUN

o
SEH--FIRE NOISE--

- oy «-,-

-r-e FRINT POKE3SSTS, 0 POKESSS7S. 19
FOREP=1TOLO

(23
1109 FOKEZSETS.0
1200 K=1

1000 FORE=1T0%) POVEH, 31

PN

000 BNKER L, 00 FORSI= I TS0 POVED,

NEXTSZ
<198
<300

2070314
2600 POEZ:
009 F g
3001 F
A50<
4810 PRINT"

FOKEH. 32 - 0070711

32:5070214

:"Ziﬂ F‘G E:lr

FOKEISETE, 10 FOREZESTS. !I"‘U FIHPA-""‘ JB NEXT
1" THENPOHEH. 32 H=H~4

[ ‘l:“d E" v: e |

3 IFAS="L “THENPCKEH, 32 H=H+22

",\m.- w'-lF P ETES

AN HOTHER Gom

FOKEZEE78, 10: POKE2SSTY, 200  NEXT
POKEISETS, 0 0070711

FORS3=1T090 ' POXEIEE7S., 10 POKEISETS, 200 : POKEH, 50 POKEN, 81  FOKE2£878.,0

B

1 POKE36878,9

THEHZSGO
FIRING

GOTOS2G

) 32 PIKETSE

TITORTS POERSETE, 0 REM-

s : YU WERE FILLED":GOTOS24
TOOV =2 2C-HIN"SECS TO SREACH BRSE" 0OTO92

INFUTYS  IF Y= YES ORY S Y  THENPOKEZ6S78, 0 POXE2EST

HEXTER - POKEH. 87 POKE3ESTS, 190 ' POKESSSTT. 1

& CLEEICOTS, 20 PONEW, ST FOKEH, 31 PONE3SSTSD

HEY

2 e (UT
2, 10 FUREZSS7E, 205

oF -TirE"

FORSH=1T{20 ' HEXTSA

Basic renumber

R Eglin,
Hayling Island, [ :x;xj, SY1EY
Hampshire. SEECIRUM)

THIS SIX-LINE program can be stored on tape
and when required can be merged with

current program already in the computer. All
you need is the first six lines free in your
program. Since most ‘people start at line 10
you should have no problem.

My program uses the addresses of the two
variables NXTLIN which is obtained from

PEEK 23637 + 256 * PEEK 23638

and program variables which is obtained from

PEEK 23627 + 256 * PEEK 23628
The former gives start address for renumber-
ing and the latter provides the halt signal for
the end of the program. To merge with your
existing program already in the computer,

select Merge and type “renumber”, thus
Merge “renumber”. Start the tape, and press
(continued on page 81)
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PUT YOUR
MICRO
TO
WORK!

YOUR
MACHINE

1% MDR {INTERFACEShK

CONTROL MACHINES, ROBOTS,
FACTORY OR HOME

Have you ever wanted your MICRO to control 2 machine for you, or
manage your house? If so, the MDR ‘"MICROCOMPUTER CONTROL
INTERFACE’ will give you isolated channels of OUTPUT (8A @ 250
voits) and switch sensing INPUTS.

Available now for connection to PET USER, PORT, RS232 and
IEEE488, allowing expansion up to more than 900 channels.
Supplied complete with connecting cables, full data and guaraniee
from £12.54 per channel. Complete preprogrammed sysiems or
individual components available. Writé or phone for details.

M D R (INTERFACES) LTD.
Little Bridge House, Dane Hill,
Nr. Haywards Heath, Sussex RH17 7JD.
Telephone: 0825-790294.

Z X B
16 K SOFTWARE

AN EN YU RE A s veriesassavnsrsaesasanstes £6.00

The ZX81 generates a random maze of 100 caves. Choose which
of two caves to start from. You must find 30 treasures in the
caves. Unfortunately you can only carry 6 at once. You must find
the exit cave, if you're lucky a singing goblin might tell you.
Beware of the Troll, he wanders around looking for you. The evil
magician will turn you into a silicon frog if he finds you. A
maximum of 8 caves to choose from when moving. Go counter.
Game save option.

CASSETTEDESIGN ........c.ccccocinivsunsninsomnsiencans £5.00

Create and LPRINT your own cassette case designs. 24 lines by 32
columns. Design supplied with fold indicator. Save option.

) L oo e s 2 an e sRa e s Ne e e na ot s e £5.00

You no longer need type in long REM's .... Hex loader, Hex
dump, Hex clear, Hex save, USR run. A REM is reserved with 693
spaces in it. To load in your Hex just type starting address, a space
then your Hex code-hit newline and sit back. To check on your
code use the Hex dump. Enter start address, finish address and
then wtch it scroll up. Code no good? Hex clear will clear the REM
between two addresses. USR run will run the machine code from
a given address.

Prices include P+ P.

Cheques/P.0. payable to:

D J MOODY
1 Starnhill Cottages, Granby Lane,
Bingham, Notts, NG13 8DH
Tel. Bingham (0949) 37127

Also Giro transfer to 40 816 1302

PROFESSIONAL
ZX81 KEYBOARD

B All-you-need Keyboard Kit £28.95.
B Case only £15.00.

All prices inclusive of VAT, postage and packing.
k Please allow 21 days for delivery.

B Plug in — no desoldering.
@ Space bar linked to space key.

B Full travel keys. Six spare keys for
your own use.

B Case available to hold keyboard and
ZX 81 microcard.

\ B 16K RAM pack clamp
supplied with case to
\ eliminate white outs!!

d.E COMPUTER KEYBOARDS DIV.
DEAN ELECTRONICS LIMITED
GlendalePark Fernbank Road Ascot Berkshire England

Dial-a-leaflet 03447 5661 Telex 849242 )
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(continued from page 79)

enter. When you have finished, List and you
will see the program installed above yours.
Select Run and you have renumbered your
program.

You can select the first line number and the
step by changing line 2, but obviously the first
line must be more than 6. When you have
finished renumbering, you should delete the
line Save “renumber”, also to prevent the

3D triangle

D Konig, o S S
Hexham, ;}7 ) :
Northumbria. T :9—“—“

THis PROGRAM will run on the BBC model A
microcomputer and possibly on the model B.
It simulates the random movement through
three dimensions of a triangle. It can also be
made to leave a trace of itself on the screen.
The background and foreground colours are

user-definable in accordance with the tables on-

page 55 of the Provisional User Guide. The
user also has the choice of just bouncing
triangles or a trace leaving a bouncing triangle.

When the program is running pressing the
space bar will stop the action; pressing X will
continue it; pressing C will clear the screen
but continue as before; pressing E will escape
from the program.

SOFTWARE FILE_

renumber program working everytime you
run, change the first line to read Goto 30,
which will now be the first line of your pro-
gram or you can of course delete the renumber
program altogether after use, but if you are
anything like me — always adjusting programs
— you will find it useful to leave in.

1 Let Z = 23627 : GOTO 5 : Rem R EGLIN

renumber Spectrum
2 For X = 20 to 9970 STEP 10:

IFM = Peek Z + 256 * Peek (Z + 1) then stop.

3 Poke M, Int {X/256) : Poke (X + 1), X - 256 *
Int (X/256)

4 LletM = M + 2:let A = Peek M + 256 " Peek
M + 1):
letM =M+ A + 2: Next X

5 LetM = Peek (Z + 10) + 256 * Peek (Z + 11):
GOTO 2

6 Save “renumber”’.

100 REM2£33-D TRIANGLES AND FAITERNSI:S®

170 IFBC<OORBC>1STHENI1&0
180 PRINTTAE(1,13)385PC(102

200 1FFC<ODRFC>1STHEN1I9O

260 AST=INKEYS (1) LFAs=" " THENPROCFALSE
270 1FAS="C" THENCLS

280 I1FAS="E"THENEND

290 IFX1>12800RX1<OTHENA=-A

300 IFX2>12800RX2COTHENC=-C

310 IFX3>12B00RXI<OTHENE=-E

320 IFY1>10240RY1<0OTHENB=-EB

330 IFY2>10240RY2<OTHEND=*D

340 IFY3>10240RY3I<OTHENF=~F

380 DEFFROCFPAUSE
390 IFGET#$< »"X“THEN3I90:3FX 15,0
400 ENDPROC

110 REMsxx32BY D.KONIG AND P.MCCOWIEZZ:X

115 REMsxxxxdx22(C) 14/S5/1982%135x38dk%

120 MODE7:FORI=1T02: FRINTTAB(S,10+])CHR$141"FATTERNS AND TRIANGLES":NEXT

130 B%=INKEY (S00):MODE4:VDU19,1,3,0,0,0,19,2,1,0,0,0

140 PRINTTAE(1,3) "WHEN ROUTINE BEGINS PRESS:":PRINIIAR(1,5)"<SPACE> 10 PAUSE."
150 PRINTTAE(L, 7)"<X> 1O CONTINUE.":FRINITAB(1.9)"<E> 10D END"

160 PRINTTABR(1,11)“WHICH BACKGROUND COL OUR ?": INFUTIABCL,13)"(0~1%) ", BC

190 PRINTTAB(1,11)"WHICH FOREGROUND COLOUR 2™: INPUTTAB(1,15)"(0-15) ".FC

210 FRINTTAB(1,.11)"DD YOU WANI A PATERN OR IRIANGLE 7"

220 PRINTTAB(1,13);SPC1M : INFUTTAB(I. 1) " (P-1) “,F8$:IFFs="P"THENZ=1ELSEZ=2
230 MODEA:=:VDU19,1,FC,0,0,0,19,2,B0L,0,0,0: A=RND ( 30} : b=RND (30) : C=RND (30)

240 D=RND(3C):E=RND (30) : F=RND(30) : X1=400: Y 1=400: X2=700: Y2=500: X3=300: YI=700
250 GCOLO, 1:MOVEX1,Y1:DRAWX2, Y2: DRAWAT, YI: DRAWX], Y1

350 MOVEX1.Y1:6C0L0,Z: DRAWXZ, Y2: DRAWXE, Y3: DRAWX1,. Y1
350 SOUND1,-15,X1/5, 1: SOUND2, ~1%5, X2/5, 1: SOUNDS, -15, X3/5,1
270 X1=X1+A:zY1=Y1+B: X2=3X2+C: Y2=Y2+D: X3 X3S+E: YI=Y34F : GOT0250

Permutations

David Guest, g
Selly Park, 5@1}3
Birmingham. ]

MY SUBROUTINE can be used in any program
that needs to use a large number of permut-
ations, such as the recent Your Computer com-
petition with six trolls in six caves.

Each permutation is individually generated

so very little memory space is needed. The
program was written for a Video Genie, but is
easily adapted for other machines. The two
short demonstration programs are to demonst-
rate its use and function.

1120 B(K)=A(J) : NEXT J

1130 REM ** COPY B INTO A

1140 FOR J=1 TO L:A(J)=B(J) :NEXTJ
1150 GOTO 1020

900 REY ** PERMUTATION GENERATING SUBROUTINE

810 REM ** THE P'"TH PERY OF NUMBERS 1,2,...N IS 5 REM

820 REM ** GENERATED IN A(1),A(2),...A(N) 10 DEFINT A-Z

930 REM ** THE VALUE OF P IS DESTROYED IN PROCESSING 20 DIM A(7),B(7)

940 REM ** J,K,L,Q,R,8(1),B(2),...B(N) ARE USED AS WORK VARIABLES 30 INPUT N

950 REM ** THERE ARE N FACIORIAL POSSIBLE PERMS SO 35 IF N=0 THEN STOP

960 REM ** P SHOULD BE IN RANGE 0 10 N!=1 40 LIM=l: FOR J=2 TO N:LIM=LIM*J: NEXT J
970 REM ** p=0 GIVES IDENTITY PERM 1,2,...N 50 FOR PP=0 ‘10 LIM-1

980 REM 55 p=pP

990 REM ** INITIALISE A(1),8(2),...A(N) 60 PRINTPP,

1000 FOR J=1 TO N:A(J)=J:NEXI] 70 QOSUB 1000

1010 =1 80 FOR J=1 T N:PRINTA(J); :NeXTJ
1015 REM ** START OF [COP 90 PRINT

1020 IF P=0 THEN RETURN 100 NEXT PP

1030 IF L=t THEN RETURN 110 GOI0 30

1040 I=IA41 1 REM ** DEMDNSTRATION PROGRAM 1
1050 O=P/L S REM

1060 R=P-0O*I, 10 DEFINT A-2

1070 P=Q 20 DIM A(7),B(7)

1080 IF ’=0 THEN 1020 30 INPUT N

1090 REM ** ROTATE L ELEMENIS R PLACES TO RIGHT 40 INPUT P

1100 FOR J=1 ™ L S0 IF P < 0 THEN STOP

1110 K=J4R : IFf K>L THEN K=K-L 60 PRINT P

70 GOsSUB 1000
80 FOR J=1 70 N:PRINTA(J); :NEXTD

90 PRINT

100 GOTO 40

1 REM ** DEMONSTRATION PROGRAM 2

Graphics strings

Julian Stradling,
Portsmouth,
Hampshire.

| Zd

THREE PROBLEMS I have always found with

complicated ZX-81 graphic displays are:

BMIf Break is pressed, then any following
command will clear the screen, losing the dis-
play.

B Changes in the display are relatively slow, and

M Changes in the display using Print At etc., are

sequential — it would look far neater in many

cases if the whole of the screen changed at

once.
These problems are overcome to a certain
extent by storing the display in a dimensioned
string and by using

LET S$ (X TO Y) = “whatever”
which is slightly quicker than
PRINT AT X,Y;"“whatever”
When the changes have been made, using
PRINT AT 0,0;S$

will print the whole of the display at once. The
advantages of this method of screen display are

illustrated in the Patience program shown.

Line 15 stores the screen in S§ — 704
characters long. If a 24-line screen were used,
then this would read Dim S$(768), and a Poke
16418,0 would be inserted before the print
statement in line 355. Line 3 warns that there
will be a delay of anything up to 20 seconds
while the machine shuffles the cards and
draws the screen.

The screen display consists of seven depot
piles numbered 1 to 7, each containing five
cards, a foundation pile marked with an

(continued on next page)
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(continued from previous page)
inverse F, and a face-down stock pile marked
with an inverse S.

The bottom card of each depot pile is
exposed. Any exposed card may be placed on
to the top card of the foundation pile, so long
as it differs from that card by one. For

SOFTWARE FILE

example, a seven may be placed on a six or an
eight, but not on any other card — irrespective
of suit. This is done by pressing the number,
1 to 7, of the corresponding depot pile.
Kings are high, aces are low, and neither
may be placed on the other. When the patience
becomes blocked, a card may be dealt from the

stock pile on to the foundation pile by pressing
S. This will decrease the number of cards in
the stock pile by one.

You win if you manage to clear all seven
depot piles. You lose if you are blocked, and
have run out of stock cards. In either case,

pressing S will display your score.

NEXT I
FOR I=1 TO 17
GOSUB 1E3
LET U(I) =S
LET W((I}) =T

=
38 NEXT

S@ FOR I

1 SLOW cian
2 PRINT AT 8,12  EESbeinws
3 PRINT AT 18,0; "WHEN YU PRE
SS A KEY, THE SCREENUILL BLANK O
UT FOR RBOUT 28 SECS" —
L4 PRINT AT 21.10;"CEFER CEN 5
. S IF INKEYS$="" THEN GOTO S
& RAND
7 LET E=0
ig EgiTns ‘A23456789TUaK "
13 LET Bs="EERM"
1S DIM S$i(784)
20 DIM C (4,13}
25 DIM N(7)
3@ LET Z=17
35S DIM U(17)
37 DIM P(7,5)
38 DIM B(7.5)
48 DIM U172
4S FOR I=32 TO 794 STEP 32
LET S$(I-3 - MO

LET _S$(32%I+34 TO 323I+68) =
# & ® § B8 2

3
=4 ST 13 SEEP -3

31S
[z2e
325
33e
3Se
35S
361
36S
I7Q THEN GOTQOQ sae

375 IF CODE Z$>CODE 7" OR CODE
Z$<CODE "1 THEN GOTOQO 365

38@ LET Y=UAL ZIZ%

S38S IF NiYl=@ THEN GOTOQ ZES3

398 IF RABS (B(Y ,NIY¥))-RA)<{>1 THE
N 8OTO 2E3

38S PRINT AT 21,13 "..0K.."

48@ FOR G =N(IY) ¥3-1 TO N(Y]! x3+3

Il
- :ODD

S07T0 350

48S LET I¥32+Y 24 -2
418 LET S$(G TO G+2) =
41S NEXT
420 LET A= (Y.N(Y1)

42S LET B=P (Y.N(Y})

430 LET N(Y)=N(Y) -1

43S IF NI(Y) =0 THEN GOTQO 315
448 FOR I=N(Y) #3+1 TO NIiY}! *3+3
4S@ LET G=I332+Y3d-2

455 LET S$(G TO G+2) =

46@ NEXT I

465 LET S5 (96%xN(Y) +963Y 3£
(Y ,NEY)))

478 LET S$(96xN(Y) +64+Y x4)
Y ,N(Y)))

475 GOTO 315

598 IF Z>® THEN PRINT AT 21.13;
‘e s OK. o*

I+

i

=A% (O
=B%(F

188 NEXT I S@2 IF Z>@ THEN GOTO 3aa
185 FOR I=286_TO 414 STEF 32 6@S LET E=1
11® LET S%(I TO I+2) =" g%g g?gg 2E3
,11S LET S%{(I+2838 TO I+2983- T e e e e e S
128 NEXT I 121 LET T=INT {(RNDx133+X}
125 FOR I=1 TO 7 18928 IF C(S,Tl1=1 THEN GOTGR 1ES
Iaa EoR OSY T s I83@ LET CtS,71) =X
1385 GOSUB 1ES3 %949 RETURN
14 LET P(I.J) =5 2@a8ae LET O0=9
14S LEF @ e = Be30 LT D_0+NI)
Llse LET SS(JU*06+I%4-54) =R$(S (I, 2838 Ne L i
- - = - =
. 11155 LET SSE(J*x96+Ix4-2)=BFtP{(I.,.J ESSB IF Z=8 AND E=1 THEM S0TO 28
185 LET NTI) =S 2858 GOTD 350 % . o
17@ LET S$(Ifd-1)=CHRS (1S6+I3 =878 PRINT AT 1S5.12; "HARDHE UCK
175 LET S$(I*4+639) =CHRS (156+I ;BT 17,7;"YOU LOST BY “.;0Q.” CARD
) v L b
iv@ LET ssts7s+1541=nstmgr,5); gggg %;Dg<>1 THEN PRINT “S
2 EEE S ISEA s P B ITS) 21@@ PRINT AT 15,12; “USLLEBOONE"
i9S LET S5 (25S) ="B" > QTﬁl'?_,?_} YOou UoN ITH P Lkl e Sty o w
28a LET S$(543) *"B" 5516 2P Z<¢>1 THEN PRINT “S-;
278 SLou 7 . 2
3¢® LET A=UI(Z) Eag shan LERE
385 LET B=U(Z) <
S1@EET Z=Z =4
- To make a program run itself To change the LED to green. POKE 57347,5
Shar p hlntS when loaded — use just To display quotations on to
before saving. POKE 10682,1 the screen. POKE 6350,0
Peter Redford and To disable the Break key. POKE 6636,0 To return to normal. POKE 6350,34
Jonathan Bryant, ——— POKE 8767,0 To make program line 1 into
Stockport, M2 _{Dj&ﬂ POKE 8768,0 | line . POKE 18440,0
Cheshire. POKE 8769,0 To make line 0 into line 1. POKE 18440,1
3 : To enable the Break key. POKE 6636,205 | To return to Basic after using
HERE IS A selection which should prove of use POKE 8767,218 | the command Bye. GOTO $1200
to MZ-80K users. POKE 8768,133 | To return to Basic after using
To change the computer to POKE 8769,19 the command Bye. This keeps
lower case. POKE 44641 To blank out the screen. POKE 59555,0 the program which was in the
To change the computer to To restore the screen. POKE 59555, 1 computer before Bye was
upper case. POKE 4464.,0 To change the LED 1o red. POKE 57347,4 used. GOTO $124A
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Speed ball

Michael Rigby, _ l
Morecambe, XSS
Lancashire. |

THIS PROGRAM is written entirely in machine-
code with two lines of Basic used to store and
run the program. It can be used with only 16K
as the screen must be memory-mapped.
When run, a moving ball will appear from a

random position along the side of the screen.
You must manoeuvre a cross, which is con-
trolled by keys 3, 6, 7, 8 to cover the ball. The
number of points gained is displayed at the
bottom of the screen.

After the 354 characters have been entered,
the machine-code can be stored using the
following program which allows more than

one code to be entered at one time.
10 LET A$ =

SOFTWARE FILE ;

20 LET B = 16549

30 IF AS = “ THEN INPUT A$

40 SCROLL

50 PRINT B; “; A$ (TO 2)

60 POKE B (CODE A$-28) * 16 + (CODE As (2)
- 28)

70 LETB = B+1

80 LET A$ = A$ (3T0)

90 GOTO 30

The program is terminated by pressing
Newline.

4 -2R BC 4@ . ... LD HL. (408C)
1554 P2..:.:..LD DE.OQ207
9...........9DD HL .DE
........ ««.EX DE.
21 82 4@.....LD HL.4082
21 239 90.....LD BC.00Q9
ED B@...:::::LDIR
sesssssesss-.DEC DE
ED S3 3C 40..LD (403C) .DE
»assssansssPUSH HL
21 OR ©0.....LD HL.200AR
19. ccecnans « s ADD HL .DE
Becoons =+ EX DE.HL
21 28 B@.....LD BC.Q2oaRn
lecscnceeesPOP HL
ED BO.cccec-:-LDIR
IB.ccssssesa.DEC
ED S8 49@..LD (4Q3E) .DE
SE 83~ « LD R.83
CD @2 42.....CgLE 4202

CD 2 42
11 19 ©OR LD DE.BRA1S
ED S3 41 LD (4@41) .DE
3R 34 40 LD A. (4234)
CB 3F... - SR
o5 7F... LD B.7F
Beceranana --CP B
F2 81 41.....J°P P.41021
67:.c2ccc0es..LD H.R
BesssseseenlD A.B
D6 14........5UB 14
47..ccccewesLD B.A
CesssansanasslD A. M
18 Fd..cues:.JR F4
Se. ... = -S5UB B
SCes e «sse«INC A
7eaa «=sslLD D.R
1E e=2. «=es-aslLD E.Q2
@l........LD A.O1
16640-BResssesss...CP D
29 srsssssJR NZ.O4
BE 14........LD AR.14
18 @7 .cv:e...JR 07
S3E l4....:..LD A.14
BR.:.® «=ss+CP D
20 oS. =esaJdR NZ.QS
SE 15....:::.LD A.15
32 2C 41.....LD (412C).RA
3E 02........LD A.B2
BB.:ccaiceesssCP E
20 P4........JR NZ.04
SE 1C........LD A.AC
18 @7.cceew.JR @7

3E 1F ..

3E 1D....
32 20 .
14 .cccccee
1C. .o s »
CD ES 41.
B caansis
FE 98....
28 1E....
2R 3E 40.
7E.......
e = “ses
i6702-28 03....
4o
18 @S5....
36 AC....
@B.cccsns EC
18 F3.ccssssdR
SR S7 41.....LD A. (4157
FE SB.wv22....CP
28 O2. ... JR Z.02
D6 B5........5UB ©S
32 S7 41.....LD (41S7).AR
18 9R. e JR BA
. (HL) .8@
- B.Q20
. LD CéBF
-JR NZ.FD
sDJUNZ.F9
(HL) .@8

(4@43) .DE
R.H

Cevcenves = =« INC

16903-C9. ...
1 _REM Tmszaaoesnués =000 IR,

m 354 ZEROES
2 RRAND SR 16549

-CALL 41ES
.gD (4941) .DE

F
LD DE.@@22
.sB6c HL.DE

+EX DE.HL

m
o)
0 v
@
'S
[
CRCRCECRaY - Y Y

e o0 Qe

1@ FD........-DJNZ.FD

«sesssRET

Faster graphics
ieelenae IR0

POTTERING ALONG On my ZX-81, I have dis-
covered a device which speeds up moving
graphics by some four or five times without
venturing into the tortuous world of machine-
code. It is based on the fact that any number of
At instructions may be included in one Print
instruction, even if the co-ordinates are ident-
ical or overlap. The program makes it clear, of
course, it only works for horizontally-moving
objects if you want the object’s track erased as
it goes. With a little ingenuity the increase in
speed is well worth the extra typing.

5 PRINT AT _©,0;" 3LOoU "

19 FOR F=31 TO 3@

29 PRINT AT 10@,F; " >»"
NEXT F

35 PRINT AT @,.0@;" FRAST "
@ PRINT AT 1@,1;">":RAT 10,1;"
» o - “SAT

io’ 20840 3o Sehr A
>OTAT 1057, >4TAT 10,8 >4 F
T 1@i9:" 3%iAT 1e,1e;* S-iaT ad,
12;" _UGAT 10,12 " YU AT 10,13;
iy 105 ety 1@.a8: 5%
AT 10,16:" >";AT 18,17;" >";AT 1
218" H>MoAT 10,29: % 5":AT 1a,20
PUSAT 10,21 " >Y;AT 10.22; " >
AT 1@.23; " " 190.24; ™ »>"; AT
19,25:" >“;AT 10.28: " " .AT 1@,
a7’ S a§T339n=?i‘ ;8T 10.28; "
,20;
b G0t

Loony lander

Roger Valentine,
Staines,

PEN]

Middlesex.

THIS IS the most appalling compuier game
cver. It combines the worst of Invaders with
the worst of Breakout to create an abysmal
Lunar landing-type scenario. Perhaps its only
redeeming feature is that it is so incredibly
difficult to gain a decent score that you quickly
tire of playing it, and so might use your
computer for something more useful.

It is written for a 40-column Pet, but if you
really think it is worth the effort converting it
to another machine, I shall explain all the
screen-Pokes. There are no machine-dependent
features other than the screen-mapping, apart
from the few Pet cursor controls, which are
also explained.

The object is to land your space-craft — or
aeroplane, the graphics are so poor that it does
not matter which — on a rubble-laden runway.
Before you land, you must clear the runway
completely by destroying the rubble with
either bombs or missiles.

You have five aircraft, each with unlimited

armaments, and the planes fly from left to
right — they wrap-round the right-hand side
of the screen — until they either hit something
or land safely. Each block of rubble destroyed
with a bomb scores one point. Missiles are
fired horizontally and will also wrap-round the
screen, so they must always destroy the next
block of rubble in your flight-path.

The problem is that destroying a block of
rubble with a missile scores -20 points, and
you must have a total of more than 20 for the
missile button to be operative. Press Space to
drop a bomb, and Shift/Space to launch a
missile.

The 40-column Pet has 1,000 screen
positions, with 32768 the address of the top
left-hand corner. The program will run on any
micro with a memory-mapped display by alter-
ing the value of P in line 5 — e.g., to 7680 for
thc Vic — and inserting suitable ‘values in
place of the following:

M480 to 999 in line 20: these are numbers
representing approximately the bottom half of
the screen.

W 500 in line 25: line 25 ensures greater density of
rubble at the lower part of the display, so any
number close to the lower limit of J in line 20
will do.

fcontinued on next page)
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W999 in lines 85, 1030 and 2010: the number
which, when added to P, represents the
bottom right-hand corner of the machine’s
screen.

The characters Poked to the screen are, in
most cases, arbitrary but as these are Pet codes
and not ASCI], I will explain what they repre-
sent. Note that Vic codes are the same as Pet’s:

SOFTWARE FILE

B Lines 20 and 1010: any character to illustrate
the rubble. 247 equals an inverse space.

M Line 40: five characters representing the shape
of the plane. 182-PL is the number of the
plane, in inverse video.

M Line 75 and elsewhere: 32 equals a space — as
in ASCIL.

M Line 1000: a single character bomb.

MLine 1010: any explosion pattern, ending with

a space.

M Line 2020: a missile or minus sign.

M Lines 6005-6030: a more elaborate explosion
pattern,

The Pert cursor controls are:

B Line 15: clear screen.

M Line 50: cursor left/space/space/home. This
ensures that a single-digit number will com-
pletely over-write a dual-digit.

B Lines 6220 to 7000: Home/down/down.

HLine 7020: The R and E are in inverse.

&4 . TF
“THENEF=]

1 S ANDEL T 20 THENGOS R IM00

1000 FOKEEP . $1 ENaEP+40

lL’IU lFFEfi BN w247 THERFOKEEH. 42 FOKERM.

IFEP P aowa I HENEF =€
) FETURN
‘\‘{‘w W= 04+05+1

2010 1FPEEK (1P ) w24 TORMPIP+OSATHENZ 10D

163 POKEBN. 42 POKEEN.

S IFMPOP+S93THENZ 100
FOKENP 25

POKENF. 22

O MPeMPe1  GOTOROLE

& POKENP. 42 FPONENP. 22

3 SCmSC-20

3 FETURN

FORKaLTOS

% POKEQeD1,

POKEO+02, 163 FOKEQ+

} POKEQ+( 63 FOKEQ+

POVEG+Q] .32 (POXEQ=Q

POKEQH)

POV ECOT

HEXT

U FRINT
G 1FSC
G GOTOS
o FR1 SBMELL DOMNE!
3 PRINTYRMITH A SCOSE
0 FRINT® NeS=EE -F 2
L HGETOS
¢ IFGs="R"THEHSUN

050 IFOS="E*THENFPRINT 2"
Tos8 GOTOTaI0

shiyOU FRILED
SATHENPE INT
20

32 POVERF . 32 BP=0e

42 PINEQ+02, 42

2,42 POKEDO3

,32 POKEQ+Q2,
=1 - IFPLIOTHENSS

“YKPRATHETIC!

POHEMP. A2

POKEMFP

- -"l"- EC+ 04,42 PREQ+0S, 42
:: FOKEQ=0S, 153

3 j- neq_h,
53 PONEQ 05, 42

KED+04 .

POKER+03. 32 FOKED+OMN. 32

<

flL S FLMES LOST FOR O
1

YOU LANDE LANE HUMBER"®
OF“.5C
FEe=

EMD

Calculator

Malcolm Taylor,

THE PROGRAM is intended for those who have
a 16K ZX-81, but wish they had a printing
calculator. It will keep a running total of up to

The screen is automatically cleared when
full, and the program is menu-driven to allow
alteration of any line number; review of

Riyadh, I .&QQJ | 100 entries, which may be simply numeric or | previously scrolled-off’ entries; clear and
Saudi Arabia. any of the ZX-81 keyboard maths functions. | restart or continue.
18 REM “"CRALCULATOR H.TAYLOR (I S78 PRINT
R e 288 IETTlINENONI03%u, x| 588 SOTG RS
oy - - + NT AT 2.0;"FROM UHICH LIX
2@ GOTO 11@ 300 PRINT I;TAB 4;B$(I);TAB 20; NE NUMBER?" %
28 gEg e A g cé%é REM LIH;T NUHBE: OoF EN'I‘RIE:'S ggg éggt{g Da
. a4
S@ PRINT “LN";TAB &;"ITEM";TAB pep pace To 620 LET T=(I-D-1)
R O R — e RO I T,12-INT (I,12) THEN GOS 638 IF T)i0 THEN LET T=10
(=" PﬂINT_ Uus 4 64Q@ FOR J=0 TO

7@ PRINT

a
3301_I'F Is12=INT (I/12) THEN PRI

658 PRINT D+J: TﬂB 4,B%(D+J) ; TRAB

S,.2;I:AT S5,4:B%$(X);AT 5,20 20; C (D+J)
8@ PRIMT ;LY 568 NEXT J
92 PRINT & essss————emmm—m— 34 NEXT I 870 PRINT
N ggg gg::m* AT 2,0; "UHICH LINE DO ggg 23%3T7s
. a
Lé%_e PRINT TAB S; "PRINTING CRALCL YOU UISH TO ALTER?" 70Q GOSUB 4@
oR 37@ INPUT D 713 LET I=I 1
l22 PRINT TAB 5; s—ess 38Q@ IF D>I THEN GOTO 310 720 PRINT I;TRB 4;B%(I);TAB 20;
390 PRINT AT 3,@; "ENTER NEW VAL C(I)
130 PRINT UE OF LINE “;D;" % 730 GOTO 340
igg PRINT < 40@ INPUT Fg 7¢a REM SET UP CUES
= RINT “YOU MAY ENTER ANY MA 41@ LET] BS(D)=Fs PRINT AT 18,0; "ENTER ““C""
H nm'xcm_ +"FUNCTION. REUIEU FR 42@ GOSUE 40 TO CON'TINUE"
oM ANY LINE™."BY ENTERING “""R™". 43@ IF D=I-1 THEN LET C(D) =C(D~- 76@ PRINT “ENTER “"“S"" TO CLEAR
CLEAR ALL", “"ENTRIES BY ENTERING 1) +UAL F$ . RALL ENTRIES™
S . “ETER' “ANY. LINE BY ENTE 44@ IF D=I-1 THEN GOTO S50 770 INT "ENTER ""R"*" TO ALTER
Ribs Pn‘:::'m- 280 1P GZI THEN LET C(G)=UAL B B PRINT
01§$RS$ENT “PRESS ""Nﬂu LINE" T (G) = = UTO 52°= ‘ 280 FRIN"'— ENTER R TO REUIE
470 IF G=i THEN G
180 INPUT As 48O LET C(G) =UAL B%$(6) +C (G=1) B RET G N T O cURS
19@ GOSUB 40 49@ REM LIHIT NUMBER OF ENTRIES 81@ IF R$="C" THEN GDOTO 700
200 REM SET UP FOR MAX 108 ENTR PER PAGE 1@ 820 IF R$="S" THEN GOTO 190
IES S0 IF G>-2-16 THEN GOTO S20 856 Ir REa-A- THEN o912 138
219 DIM Bs(102,12) S1@ GOTO S3e 84Q IF Rs="R"” THEN GOTO Sa@
220 DIM C(100) S22 PRINT G,TAB 4;B%$(G):TAB 20; ssa GgTo 256 =
:2_»433 23¥0153970 109 ciG) 868 STO
S3@ NEXT G 4 < *
250 LET BS(I)=R§ 210 GOTO SEG gég ggue CARLCULATOR
26@ REM SPECIAL CONDITION FOR S55S@ PRINT D, TAB 4;B$I(D);TAB 20;
COUNT NUMBER ONE ciD)
278 IF I=1 THEN LET C(I)=UAL B$ 560 PRINT
B d' ||| 11@ PRINT AT ReN+4,7;N =X OR A(U-1,U2)=X OR A(U,U2-1) =X
oar ga e 120 PRINT AT 4,.2EN+7:N THEN cm‘o‘gge
130 gs)ﬂ;-er 21.9; "IN RUTOPLRAY gas Gg‘rTonru u2) =x
N D Willink X (=%%1 | 7% Fies 402 IF X=1 THEN PRINT AT 2eU+R.
Rt P EEE]| | IREEUT OEL . eiieriasa.  CARTSE Sis THENIPRENT A asvss
- -, ,
xeter, Devon. 73781_55“!{; gT_,__:l,e; “DO YOU WANT 2RSS, DA s o -
R 3 ] r B 18@ INPUT Z=INT (RND32) +1
FIOR THOSE mhtcreal’:cd u;‘ how tgc 2}181 c;_n 182 INSUT ﬁ_g e 50&51_1‘ "::}ﬂ (BNB1D 12
T 5 N ¥ +
e e | [ e conn see, - s Tl B Y R e e
Thprogran}“hl 0 .so";:: mtcr;st_. fth ggl Lg E=g zsaggrg R(H;Néi) <3Z) THEN GOTO 6@@
ol = -,
e }'ulc of t cgamc 15 _t at no fruit of the a‘mil-l_z_l, 855001 ¥ ran =8 13 8
same kind can be in an adjacent square. 207 PRINT AT 21.0; sggpxg‘s NI =3 AND (A Hel M) <
208 PRINT AT 17, ‘.I.B"‘TURN-";GO Z AND A (M,N-1) ¢>Z) THEN GOTO 600
. LET 858 210 LET U=UAL AS(1) +1 533 NEXT N
e 215 LET- U2=UAL s 2) +1 5S40 NEXT M
10 LET KRem- ~ 220 IF A(U,U2) =3 THEN GOTO 3e@ 545 LET K=K+1
19 LET K=" S 225 PRINT AT 21,0; "INUALIO HOUE g;; Ir K=1@ THEN GOTO 700
28 RERT,TT NoSike 838 BEIRE08 . oi-oumox oR Ae  NGATsilginl THEN PRINT AT aaisa,
80 FOR Ns2 1D © L e iF z=2 THEN PRINT AT 23M+2,
56 FOR M22 TO & :ne INPUT Cs N#2+5; "R"
72 R, N =3 315 PRINT AT 21.,@; " 625 LET A(H,N)=
BRI AT 23M+2,2N+8; 5 saa E 51 FHEN GOTO 500
82 PRINT #HI2,RENGS; aga IF cs‘l,‘uou THEN LET X=1 2OEGOTO 280
Sa :Exx:f- N : 325 IF Ce(1)="A" THEN LET X=2 739 PRINT AT 21,0;"I GIVE UP YO
1008 FOR N=1 TO S 330 IF FI(U+1 U2) =X 0OR ARU.UZ2+1) Y Oou UIN.




No question
Tim Miller,

Appleby-in-Westmorland,
Cumbria.

RATOM,

THIS SHORT routine is written in Atom Basic
and overcomes the problem of the sometimes
misleading question mark which is generated
by Basic’s Input statement. A response such as
“Enter amount :”’ is much more suitable than
“Enter amount 2”.

When the Atom encounters the word Input,

Sounds of alarm

David Harmes and David Martin,
rfi 5 - 1
phesserliald, %Q 8@ ;

Derbyshire.

THIS IS A basic program for an alarm clock for
the Vic-20 with 3.5K. It starts by asking you
when the alarm should sound — TIS is a
24-hour clock. Then you must enter the time
at which the clock should start. The inform-
ation is then displayed on the screen.

In lines 34 and 330 in the inverted commas
— “f1” and “f7” — just press the corres-
ponding function key. Press “f1”* to switch the
alarm off when the alarm is rung. Press “f7”
when the alarm is not on to change the setting
of the alarm. Note that 2.35 am should be
entered in the form: 023500.

SOFTWARE FILE

it first jumps to a subroutine in the operating
system 1o print out a prompt. The address of
this subroutine is determined by the contents
of addresses #209 and # 208 as a 16-bit
address.

All this program does is alter these addresses
to a free area of memory at # 80 in RAM
where a machine-code routine replaces the
original values of # 209 and # 208 and jumps
back to the Input routine without printing a
prompt. This in effect means that the last
character printed in Basic becomes the
prompt.

Although the program is simple, it is handy
because of its length. The more complicated
method of achieving this, which Acorn gives,
is not only more than twice as long but uses
three more of the precious 26 Atom variables.

10 REM * SUBROUTINE TO REMOVE INPUT
PROMPT

20 P = # 80;[LDA@82;STA # 208;LDA@254;
STA# 209;RTS;);Z = # FE940080

30 REM * DEMONSTRATE USE

40 PRINT “ENTER AMOUNT :";1# 208=2;
INPUT A

50 END

1 PRINT"D"

3 PRINTCHRF(S)

4 POKEZ€873,2:1605UB100

18 INPUT"MBRICORRECT TIME “;TIS
28 FRINT"Q"

25 PRINT"XeWT IME"

38 FRINT"ZNRRERBR|" :LEFTHC(TIS 20" 1" MIDSCTIS, 3,20 " ;" ;RICGHTSCTI# 20

31 PRINT"MEERLARM"

32 PRINT" RNBRBBR|" :LEFTHFLALF, 20" 1" )MIDSCTIH, 3,22 " 1" ;RIGHTHCTI#, 20

34 GETAS$:IFAF="F7"THENGOSUB4QG
35 IFRL$=TIFTHENGOSUBZ2G3
42 PRINT"Espmpp/IC ALARM"

1186 INFUT"EERRRFLARM TIME “:AL$

128 RETURN

288 POKE3&878, 1%

218 PRINT"O"

228 FPOKEZESY4 , 258 :FORN=ATOS88 :NEXTH

328 POKE36874,0:FORN=ATOSAaa tNEXTHN

338 GETAF:IFAS="F1"THENPOKEZE27Y 2, 0:RETLURN
248 GOTOZ220

486 PRINT"O"

41@ INFUT"RLARM TIME ";RL#

426 PRINT"Q" :RETURHN

Search and replace

Darren liston, .
2=

Stockport,
Cheshire. J

SEARCH AND replace will search the screen for
a character you specify and replace it with any
other. Load this machine-code routine into a
Rem Statement no shorter than 23 bytes long.
Search and replace runs in a 16K ZX-81 only.

Z-80 assembly listing Hexadecimal dump
LD HL, (D.FILE). 2A 0C 40.

LD B, 24d. 06 19.

DEC HL. 28B.

INC HL. 23.

LD A, (HL). 7E.

CP 118. FE 76.

JRNZ, + 3. 20 03.

DJNZ - 8. 10 F8.

RET. C9.

CP CHR.$ (n). FE CHR.$ (n).
JRNZ - 13. 20 F3.

LD, (HL), CHR.$ (x). 36 CHR.$ (x).
JR - 17. 18 EF.

If this machine-code routine is loaded into a
Rem statement, then Poking the values:
16530, CHR.$, (n)
where CHR.$ (n) means the character to be
searched for.
16534, CHR.$, (x)
where CHR.$ (x) means the character to be
replaced.

Test timer
J Laidlaw, Aberdeen. IMZS8 0K

I WROTE THIS program to make use of the fact
that the MZ-80K’s internal clock can be
Poked to count to an accuracy of one-sixtieth
of a second although, unfortunately, the hour

count is lost and the minute count’s maximum
is 24. The program is short, occupying approx-
imately 0.7K, and will run on all MZ-80Ks
whatever the memory size.

X=4355:¥Y=4468 REM curzor cogitions
PRINT'EReaction timer -hit a kew”
SET A IF As="" G0TO 38
TI1$="200000" REM zet clock to zZ2ro
FOR 2=t TO 3

SEAD A, B-REM alter clock o count
78 “0KE H.B:REM €0 /82 of & zac.

38 NEXT 2

36 PRINTQQ

198 FOR Z=1 TO INT(RHD{1:#2000):LEXT Z
110 POKE H,B-REM start clock

128 FOKE $3248+2/2, 109 REM dise lawd
130 GET A$ IF ~#="" GOTO 136

v
D0 O S

FUOVLR s

180 AS=TIS:REM time taken =0 react
158 POKE X, &:POKE Y.20
168 FRINT"Your time-—- ",LEFTS$(AF, 20,

178 PRINT® " MIDS(R¥.3.2);

180 FRINT" " RIOHTS(R$.2>

150 POKE X.11:FRINT"Continue? (Y/N)O*"
200 GET R¥

213 REM restore data and resune

2206 IF R$="Y" THEN RESTORE:GOTO 48

230 REM return © lock to normai and end

Micro maestro?

J P Mcgowan, '
RZXSI8H] |

Huddersfield,
West Yorkshire.
THIS PROGRAM produces “music” on your
ZX-81. I am not absolutely sure how it works,
but when the computer changes from fast
mode to slow and vice versa, it makes a click in
the cassette output port. If an amplifier is
attached the oscillations can be heard. If you
are without an amplifier you could use a tape
recorder to tape it and then play it back.

For a lower note you can add the following
lines:

15 REM
25 REM

Here is the main program listing:

730 [F A£="N" THEN TI§="@O0803":END
250 GOTO 2o 10 FAST
260 DATA S7351.116,57359.9.57345.2 20 SLOW
30 RUN
Words of wisdom
1I=218+256+#4E3 D0ODO

F K Carver,

Plymouth,
Devon.

ATOM

THIS PROGRAM is a very simple and easy-to-
use substiture for a proper word processor and
can be used by anyone who can use the Atom
editing facilities. It is important that the first
three lines are typed in exactly as shown.

To use the program, input your text any-
where after line 3 and it can be edited, added
to, and so on, by using the standard Atom
editing function. To print, type Control-B
then run the program.

2P. 8?15 I=I+15U.21=13
SP."3I=I+3;3U. I) =TOP;3E.

FKC ATOM 'CHEARP WORDPRO’

TO USE PUT YOUR OWN TEXT
ANYWHERE AFTER LINE I AND IT
1@ CAN BE EDITED, ADDED TO ETC.
i1 BY USING THE STANDARD ATOM
12 EDITING FUNCTIONS.

14 TO PRINT TYPE CONTROL-B THEN
1S RUN THE PROGRAM ABOVE
i
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POWER CUBE

BY ANTHONY ROBERTS

AMONG THE Klingon’s treasures that you so
cleverly won in our competition in April, is a
puzzling little cube which could provide
fabulous amounts of free energy should you
just be able to connect it up correctly.

There are 12 connectors, each of which con-
nects a pair of symbols on one face with the

same pair of symbols on an adjacent face of the
cube — as the picture shows. When they are
all in place, one symbol is left exposed on each
face — and if it is not the same symbol left on
every face of the cube, you will have short-
circuited it and the resulting explosion will
destroy everything for miles.

Here is the unfolded plan of the cube. What
symbol should be left?

Competition
results

THE NUMRBER OF correct entries for the Vic
expansion system competition in June made
the choice of 2 winner as hard as ever. We
finally awarded the Arfon motherboard to ] W
Brawn of Highfield, Willow Lane, Goxhill,
South Humberside, for his “One good Vic
deserves a mother”.

Several other competitors felt that their Vics
suffered from maternal deprivation. As
Matthew Lewis explained ‘“Vic needs mother
— bored without her”, while, on a different

Solution to the June crossword.

COMPETITION CORNER

A £15 book token will be awarded to the first correct solution
drawn from the competition bag. All entries must be at the
Your Computer offices by the last working day in August. The
name of the winner, the solution, and a competition report will
be published in the October issue of Your Computer.

If you want to set a competition for Competition Corner,
remember that the simplest solution should be calculable by a
short program rather than by any other form of reckoning.

SOH
®ie
CAN

Oh
O
OJAN

OVAN _
CA®

29,

[N
AOO
X4

tack, Jane Finlatson revealed that ‘“My
children are bored with their mother and want
to expand”’.

Some puns were more groan-provoking than
others. John Keogh claimed “I Arfon got a
good memory” and ] Williams expressed the
Vic owner’s plight with “A Vic’s ’arf off
without an Arfon™. Others that caught the eye
were R White’s “Such inflation becomes
stimulation without aggravation” and Sue
Dealler’s sinister “VICious micros have more
byte”.

The Golden Nugger problem attracted com-
paratively few entries. If you noticed that the
number of nuggests collected on leaving the
park is the cube of the number of trips
through the park, it was easy to arrive at a
solution without a computer: the answer, 32,
is the cube root of the final number of nuggets
collected. Programming for a solution is

straightforward once you have worked out a
formula for the number of pearls collected
from the island on each trip through the park.

Several programs found the simplest line,
using only three variables. Since the number
of coins used and the number of bags is the
same, a single variable can serve for both.

The winning solution drawn from the hat
was sent in by Peter Hall of 10 Spean Drive,
Aspley Hall, Nottingham:

10 LETB =0

20 LETN =0
30LETB =8B + 1
40 LETP =B *(B-1)

50 LETN = N + 3"P + 1

60 IFN = 32768 THEN GOTO 80
70 GOTO 30

80 PRINT B; “COINS"”

B = number of bags; N = number of nuggets;
P = number of pearls.
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Spectrum
ATARI

GRAPHICS/CHARACTER CREATOR

Now you can define your very own custom charac-
ter sets. Or edit the existing sets. Results fully
displayed on screen in modes 0, 1 and 2. Many
exciting features including: Save, Screen Modes,
Reflect, Invert etc.

Supplied on cassette with data £8.00

PECTRUM

Full details of our range of Spectrum software

available on request free of charge. Arcade games

and utilities. SAE for details.

Send Cash/Cheque/

P.O. with order to:  LLAMASOFT SOFTWARE,
Dept, YC,

Lindon House,

The Green,

Tadley,

Basingstoke, Hants.
Tel: (07356) 5038

WANTED!

GOOD QUALITY SOFTWARE.
SEND DEMO FOR QUICK
REPLY.

TRADE ENQUIRIES WELCOME
PLEASE ADD 50P P&P

ARCADE QUALITY SOFTWARE FROM LLAMASOFT!!

o \]]?}K ;ziD by Jeff Minter

Vo2

DEFENDA! m/c ') 55

Full feature version of the popular arcade game including; Swar-
mers, Baiters, Pods, Landers and Humanoids. Controls: Up, Down,
Thrust, Reverse, Fire and Smart Bomb. High resolution colour
%raphics. Joystick controls. 8k or 16k expansion needed. Only
10.00

TRAXX! m/c

Vic 20 version of the brand new arcade game “Amidar” A Pack-

man/Quix crossbreed. All machine code, fast and fun. Joystick

gogtrols. Hi-res colour graphics. 8k or 16k expansion needed. Only
10.00

RATMAN! m/c

Kill the squeaking rats which fall from the sky before they dig in and
prey on you! Game includes rats, hammers, men, mutants and
spears. M/c, hi-res colour graphics. 8k or 16k expansion needed.
Fast and fun for only £8.95

BLITZKRIEG (3.5k) (Bomb B.A.)

Fly your Vulcan bomber over enemy territory and destroy the city.
25 levels of play. Hi-res colour graphics on the unexpanded Vic 20.
Only £4.95

UTILITY PROGRAMS (for unexpanded Vic 20)
GAME GRAPHICS EDITOR. Create your very own custom charac-
ters. Full features include Reflect, Save on Tape etc.

SOFTKEY 24.24 key words inc. Peek, Poke, List, Save on your
function keys.

Both programs supplied on one cassette.

Only £6.00

Coming Soon, plug-in games cartridges
at under £20 — please ring for details.

Great VIC Software

New Programs for your VIC Computer

ALL PRICES

On Cassette!

COLOR & SOUND

INCLUDE VAT @ 15%
AND POSTAGE/PACKING

® Adventure ANY 3 ® Cattle Koundup
® Head On FOR @ Artillery Shoot
® Target £28.50 ® Micro Maze
® Hang In @ Snake Out
® Chase ® Trapper
£10.25 Lunar Lander Home Finance £10.25
EACH Wrap Math Drill EACH
Breakout Hangman
Black Jack Yahtze
Pong Othello
Slots Target Moon
Alien Raiders Shooting Gallery
Bombs Away Capture

EGGATTACK JOYSTICK

This seemingly innocent electronic game of catch
turns gradually into a hurried race of joystick control.
The player must maneuver a nuclear reactor in order
to catch radioactive eggs as they are dropped from
advancing “monsters’” If the player misses three
eggs, the Earth is no longer habitable and their turn of
play is over. 12.95

TUNNEL PATROL JOYSTICK

The player is required in this arcade game to
maneuvre an android through a maze in order to
harvest “Energy Crystals’” and score points. As an
obstacle the program randomly throws the android
into the fourth dimension where it must battle the
dreaded *“‘Batwing'’ in order to survive. 12.95

SEND 75p FOR FULL CATALOGUE
(Refundable against purchase)
DEALER ENQUIRIES WELCOME

ANGLO AMERICAN SOFTWARE

138a Stratford Road, Sparkhill
Birmingham B11 1AG 021-771 2995/2736

ALL PRICES INCLUDE VAT & POSTAGE Ao
24 Hour answering service E, ‘

on 021-771-2995 for Access orders.

Ienclose a cheque/POfor€............... made payable to l
ANGLO AMERICAN or debit my |

Access caPd M Ber i e S N e e A I
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JUNE PUBLICATIONS

Beginner’s Guide to BASIC

Programming
A P Stephenson

Written with two primary purposes. First, many
people wish to understand and make use of the
exciting new technology that is now becoming
available to the man in the street, but have no
previous knowledge or experience. Second,
there is need for a book that explains BASIC
as used on microcomputers.

Since computer programming is best learnt
by ‘doing’, the book encourages the reader to
write his own programs rather than slavishly
copy out other people’s ‘masterpieces’.

0408 01184 X 160 pages £3.95

Beginner's Guide to

Microprocessors
E A Parr

® A down-to-earth and factual treatment of
how microprocessors work.

@® A beginner’s book suitable for the reader
with an interest in microprocessors but
with little previous knowledge.

Avoiding the sensational aspects of the subject
that have been a feature of so many books,
Andrew Parr gets down to fundamentals. After
an introduction to computers in general he
explains in detail how the microprocessor
works, its software and programming, and how
it is integrated with peripherals to form a
complete microcomputer system.

Later chapters describe applications of
microprocessors in control systems, robots,
small business computer systems, etc. There
i$ also a survey of microprocessor families
(Z80, 8080, 6800 and 6502), and an appendix
covers the various number systems used in
MICroprocessor work.

0408 00579 3 224 pages £3.95

26 BASIC Programs for your
Micro Derrick Daines

A collection of 26 new and varied games
programs, from spelling tests to submarine-
hunting. They are graded from the most
elementary, usable on the simplest home
computer, to longer and more complex
programs suitable for more advanced
machines. Derrick Daines has written the
programs in an easy subset of BASIC and lists
the variables and memory size required and a
sample run so that the reader-should have
little difficulty in modifying them for any
suitable microcomputer.

0408 01204 8 128 pages £4.95

ZX81 Basic Book Robin Norman

Covers the basic 1K version, the additional
facilities offered by the 16K expansion RAM
and how to use the Sinclair ZX printer. There
are 14 original programs for you to run on the
machine (for 1K and 16K versions), and for
those confused by computer jargon (and who
isn't?) there is a glossary of technical terms.
Robin Norman assumes no initial knowledge of
computing and his undemanding writing style is
perfect for a beginner's introduction.

0408 011785 176 pages £4.95

ZX81 User's Handbook

Trevor J Terrell and Robert J Simpson

ZX81 owners wishing to learn more about their
computer will want this book. It answers many
questions about BASIC and machine code
programming, and it explains the ZX81
hardware and how it operates. Programs in
BASIC and machine code are included, to
illustrate many of the points covered in the
text and to help readers develop their own
programs.

0 408 01223 4 144 pages £4.95

ORDER NOW from your local bookseller or in case of difficulty from the publisher

\

—

] [ewnes Technical Books

Please send me copy/ies of

Beginner's Guide to BASIC Programming

(Stephenson) 0408 01184 X £3.95
Beginner's Guide to Microprocessors FROM
(Parr) 0 408 005793 €3.95

— ZX81 Basic Book
(Norman) 0408011785 £4.95

| enclose a cheque/PQOfor € in total payment

ADDRESS

__ ZX81 User's Handbook

(Terrell and Simpson) 0 408 01223 4 £4.95

26 BASIC Programs for Your Micro
(Daines) 0408 012048 £4.95

a division of Butterworths, Borough Green, Sevenoaks. Kent TN15 8PH

(YC/8.82)
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ZX81 OWNERS

SPECIALISED PRODUCTS
MODULAR EASY TO USE
FOR HOME/INDUSTRY &
EDUCATION

TE10 INPUT/OUTPUT PORT — Easy to use. Fits between ZX & RAM
PACK/PRINTER (if required). No skill required to connect. Can be used for
such things as:— motor control; sound/music generators, connection to
printers/floppy discs/light pens/other computers, temperature monitoring,
square wave generating, control of rotating aerials, even train sets etc. Port has
16 programmable 1/0 lines and may be used without any electronics knowiedge
10 connect other add-ons. Motherboard required ONLY when two or more add-
ons are used at any one time.
FULLY ASSEMBLED £17.95.
KIT (WITHOUT CASE) £14.95,
TE12 4 CHANNEL RELAY BOX — To suit Port Contact rating:— 240v
AC/1,5A — 24V DC or 110V AC/3A. Up 1o 4 units i.e. 16 relays can be
operated £14.95.
TE1S 8WAY TRANSISTOR DRIVER — £9.95
TE17 8WAY SWITCH UNIT(EDUCATIONAL) — £12.95
TE18 BWAY INDICATOR UNIT (EDUCATIONAL] — £12.95
TE20 JOYSTICK & FREE GAME — (2 Joysticks may be connected via
Motherborsd.) £12.95
TE30 MOTHERBOARD — Allows multiples combinations of add-ons — up
10 16 1/0 lineqdmay be used — £15.95
TE126 POWER SUPPLY — 6/7.5/9V DC 2t 300 mA — Reduired for use with
add-ons TE12/15 & 18 £4.95
23 + 23 WAY ZX Edge Con £2 85. Contact cleaner £2.30.
16 WAY SINGLE SIDED EDGE CON £1.95. EXTENDED PIO NOTES £1.
PRICES INCLUDE VAT

Receipts always provided: — Delivery normally ex-stock. ADD
50p towards p&p on alf orders under £20.00, with the éxception
of accessones, e. g. Edge on. Full instructions and examplés with
alf products.
SEND S.A.E. FOR CATALOGUE. TELEPHONE ORDERS
ACCEPTED.

THURNALL (ELECTRONICS) ENG.

DEPT Y, 95 LIVERPOOL ROAD, N
CADISHEAD, MANCHESTER M30 586 L2
TEL: 061-775 4451 {24 hour)

THE 2X81
COMPANION

ISBN 0 90721 01 1
Price £7.95 incl. UK P&P

If you have a Sinclair ZX81 and want to use it to its full
potential then, as the experts have all agreed, this is the book
for you. It contains detailed guidelines and documented
programs in the areas of gaming, information retrieval and
education, as well as a unigue listing of the 8K ROM for
machine code applications.

‘Far and away the best . . . once again Linsac has produced the
book for the serious end of the market’. — Your Computer,
November 1981.

‘The ZX81 Companion is a most professional product . . . with
many good illustrative programs, tips and warnings’. —
Education Equipment, October 1981.

‘Bob Maunder’s attempt to show meaningful uses of the
machine is brilliantly successful . . . thoughtfully written,
detailed and illustrated with meaningful programs . . . To
conclude — the book is definitely an outstandingly useful
second step for the ZX81 user’. — Educational ZX80/81 Users’
Group Newsletter, Septermber 1981.

Send your cheque for £7.95 to:

= o ‘ ., Linth
LINSAC o * iddicsroush 155 58

————— T o T T T ] 1 — -

* SOMBUINE

As a reader of Your Computer you'll agree that every issue is an invaluable reference.

To keep your copies in order you'll need a binder, specially designed for Your Computer,
to ensure every issue remains in good condition for your future use.

To order your binder complete the coupon below and return it to us, with your chequeé.
Prices, including VAT, postage and packing, are as follows:

UK £3.45
Europe £4.00
Rest of the World £5.00

To: General Sales Manager, Room 108, Quadrant House, The Quadrant,
Sutton, Surrey SM2 5AS, England.

Please send me.................. Your Computer binders at £........... s each.

| enclose my cheque/postal order for£.................. made payable to IPC Business Press Ltd.

D I L e me st e ey o A T L e Pl oo bl sy AR ooy v cr e s 3 e A is 8 P
S S we v is s s e A L o o b o e e T S e s e e R e e

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

----------------------------------------------------------------------------------------------------------------------------------------
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100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI

400
800

N

ATARI

ATARI PRICES REDUCED

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

1111 or

01-309 1111

ATARI 400

with 16K

ATARI 400

with 32K

ATARI 800

with 16K

£199
£248
£449

400/800 SOFTWARE & PERIPHERALS

Don’t buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic
Programming cartridge (£35) and try your hand at programming using the easy 1o learn BASIC language. Or if you are interested in business
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages.

waummqp mmmees
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Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now

available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send NOW for Silica Sho

as well as details on our users club.
THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:

ﬁwﬁ

Cassettes
Oukettes
Joystcks

Le Stick - Joystick
Mise Supplats
Paddies

ADVENTURE INT
Scott Adams Adv
No 1 Adventureind
No2 Puatwe Agv
Migsion Imp
Voodoo Cast
The Count
Strange Ody
Mystery Fun
Pyramid of D
Ghott Town
No 10 Sev Island 1
No 11 Sav Island 2
No 12 Golden Vov
Angle Worms
Defiections

Galactic Empire
Galsetie Trader
Lunar Lander

Mountan Shoot
Rearguard

Star Flite
Sunday Golf

AUTOMATED
SIMULATIONS
Crush Crumble Cmp
Datestones of Ryn
Dragons Eve
invasion Orion
Rescue ot Rigel
Ricochet

Star Warnior

Temple of Apshal
Upper Reaches Aps

BOOKS

Basic Ref Manual
Compute Atari DOS
Compute Bk Atan
Compute Magazine
D¢ Re Atari

COS Utilities List
D082 Manual
Mesc Atari Books
Op System Luting
Witey Manual

Invoicing
Librarian

Mort & Loan Angl
Noming! Ledger
Payrolt

Personal Finl Mgmt
Purchase Ledger
Sales Ledger
Statistics 1

Stock Control
Telelink 1
Visicalc

Weekly Plannes
Word Processor

CRYSTALWARE
Beneath The Pyram
Fantasyiand 2041
Galactic Quest
House Of Usher
Sands Of Mars
Waterloo

World War 111

DYNACOMP
Alpha Fighter
Crhompelo
Crystals

Forest Fire
Intruder Alert
Monarch
Moonorobe
Moving Maze
Nominoes Jigtaw
Rings of The Emp
Space Tilt

Soace Trap

Stud Poker
Triple Blocikade

EDUCATION
from APX

Algicaic

Atlas of Conada
Cubbvholes
Elementary Biology
Fropmaster
Hickory Dickory
Inat Comptg Dem
Lemonade
Letterman
Naoware

Maths-Tac-Toe

Metric & Prob Sohvg

Mugwump

Mutic Terms/Notatn

Musical Compurer
My First Alphabet
Number Blast
Polycaic

Presidents Of U S,
Quiz Master
Starware

Stereo 3D Graphics
Three R Math Sys
Viceo Math Fiash

Wordmaker

ED!

trom ATART
Coav French

Conv German
Conv Islian

Conv Spenish
Eneargy Crar
Europesn C & Caps
Hangman

invit To Prog 1/2/3
Kingoom

Music Composer

Scram
States & Capitals
Touch Typing

British Meritage
Cribbage/Dominoes
Darts

Eurcpean Scene Jig
Hickory Dickory
Humpty Dumpty
Jumbo Jet Lander
Snooker & Billiarcs
Submarine Commdr
Super Cubes & Tilt
Tournament Pool

ENTERTAINMENT

{pnAEx

Anthill
Artank
Awvalanche
Babet

Blackjack Casno
Block Buster
Block "Em
Bumper Pool

Casthe

Centurion
Checker King
Chinese Puzzie
Codecracker
Comedy Digkette
Dice Poker

Dog Daze
Domination
Cownhitl

Epstern Front
Galahad & Holy Grl
Graphics/Sound
Jox-Q

Jukebox
Lookahead
Memory Match
Mudas Touch
Minotays
Outizw/Mowitzer
Preschool Games
Pro Bowting
Pughover
Rabbotz

Reveryi 11
Ssimon Run

747 Landing Simg!
Seven Card Stud

Sleazy Adventure
Solitpire

Soace Chase
Space Trek
Sultans Palace
Tact Trok

Terry

Wizards Gold
Wizards Revenge

ENTERTAINMENT
from ATARY

Asteroids
Baketball
Blackjack
Centipode

Chess
Entertainment Kit
Missile Command
Pac Man

Space Invaders
Star Raiders
Super Breakout
Video Epsel

ON LINE SYSTEMS
Crosstire
Frogger

Jawreaher
Mission Asteroid
Moutkatrack
Threshold
Ulysses/Golden Fi
Wizard & Princess

Egtroﬂin ;ﬁnuq

Disk Drive °
Epsom Printers
Program Recorder
AS232 Interisce
Thermal Prinver
16K Memory RAM
32K Memory RAM

P,
% System
Banner Generator
Bilackjack Tutor
Going To The Dogs
Kevboard Organ
Morse Cooe Tutor
Persona! Fitness Prg
Piayer Puano
Sketchpod

p's catalogue and price list

EROGRAMMING
é\lDSJ.mmEAm'
Aggambler Editor
Dsembler (APX)
Microsolt Basic
Pascal (APX)
Pilot (Consumer)
Pilor {(Educator)
Programming Kit

SANTA CRUZ

ics of Animation
Bobs Buniness
Ouplay Lists
Graphics Machine
Kids 182
Horzontal Scrolling
Master Memory Map
Min: Word Processor
Page Flipping
Pigyer Migsite Gr
Player Piano

Sounds
Vertical Scrolting
SILICA CLUB

s for o

FOR FREE BROCHURES -TEL: 01-301 1111

FREE LITERATURE

I am interested in purchasing an Atari 400/800 computer and
would like to receive copies of your brochures and 1ost repons
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as well as your price list covering all of the available Hardware
and Software:
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Read thisad

You: “Darling, I've decided to buy a
computer.”

Her: "2l @XX ek £ i gelle ot

You: “Yes, I know we could do with a
new washing machine. But the new
Dragon 32 Computerismuchmore
important. Its the first computer
actually designed for all the family -
and it costs under £200!"

Her: “““++ll@££2? fortunel”

You: “No, I'm not being selfish. Com-
puters are for the whole family - and
theyre going to play a big partin the
children’s future’

Her: “Oh?”

From this point
on, the conversation
' should follow more
'*7 onabie lines.

N
S

esofthe new Dragon
family computer.

MFOR UNDER £200"

or a start, the Dragon
32K RAM. Your wife may
inderstand that, sojust tell
1at the Dragons capabilities
truly massive - at least twice
s powerful as its competitors,
ith some features you won't find
in more expensive units. The
n will give you all the power
likely to need, and more, to

e

jour own programs - along with

an exciting range of software which can
do anything from helping with kids
spelling and arithmetic to creating your
Own cartoons.

THE FIRST FAMILY COMPUTER.

All of which brings you nicely to
the point where you tell your wife just
how much fun the kids will have with
the Dragon. How it will save her all that

*Television
not included
in price.

How it wil magically translate simple

typed instructions into beautiful draw-

ings and designs using set, line, circle,
draw, scale, rotate and paint features, in

up to 9 colours - and play and compose




f

.

SPECIFICATIONS

6809E MICROPROCESSOR. Pet, Apple, Atari400,
BBC Micro,and VIC 20 still have the less powerful 6502.

32K RAM (as standard). Atleast twice the power of
similarly priced machines. Expandable to 64K RAM.

EXTENDED MICROSOFT COLOUR BASIC (as standard).
Featuring: ADVANCED GRAPHICS (set, line, circle,
paint, print, draw, rotate and print using).
ADVANCED SCUND 5 octaves, 255 tones.
AUTOMATIC CASSETTE RECORDER CONTROL.
FULL EDITING withINSERT and DELETE.
9 COLOUR, 5 RESOLUTION DISPLAY.
USE WITH ANY U.HE TV and/or separate PA.L. monitor.

PROFESSIONAL QUALITY KEYBOARD.
Typewriter feel. Guaranteed for 20 million depressions.

PRINTER (Centronics parallel).
JOYSTICK CONTROL PORTS.

with 5 octaves of music. How it will
engross your children in mind-boggling
adventures in dungeons and caves with-
out even getting their knees dirty. And
the Dragon works with any UHE TV

THEYLL LEARN AS THEY PLAY

Andthen you can casually point out that
although the kids are having fun,

3 _ theyTe also learning. And within

a very short space of time, the
whole family will be completely
home with programming - with
computer language - with every aspect
of how computers work Which can't do
their future prospects any harm at all.

. BRILLIANTLY SIMPLE
INSTRUCTION MANUAL.
'The Dragon is made in Britain,
designed with the help of British Univer-
sities. And its also worth remembering

to your wite,

that the Dragons mstructlon manual
is clearer and easierto
understand than any
otherhomecomputers. (&
'That its top-quality
keyboard is as easy to
use as a typewriter, and
so well made it's guaranteed
for twenty million
depressions.

TAKE THE FAMILY DOWN
THE HIGH STREET.

And if she still wants to know more,
take her to see the Dragon 32.Itllsoon
be available in most goodstores - or you
can send the coupon for further details.

And if youre one of our many lady
readers, please accept our apologies.

Perhaps youd like to read this ad to
your husband.

DRAGON 32

'The first tamilycomputer.

To: Jean Webster, Dragon Data Ltd., QUegnsway, Swansea |
Industrial Estate, Swansea, Glamorgan SA5 4EH.
Tel: 0792 580651.

Please send me further information about the Dragon 32.

Name

Address

YC

A member of the Mettoy Group of Companies.




A DD ON, PLUC

PRINT OUT. .

Avie©er24 00
MATRIX PRINTER

the fiexibie print out faclility for home computers.

At long last it's possible for every home computer user to have a hard copy of
program listings. The AMBER 2400 Matrix Printer is the first low-cost complete
printer with the flexibility of parallel or serial inputs to make it compatible with
most home computers.

Priced at just £69.99 plus VAT, the AMBER 2400 is available for the first time this
August and has a most impressive specification.

@ 24 characters per line standard text @ Full graphics capability - each dot is
individually programmable ® Conventional 25 pin ‘D’ type plug @ Serial and
parallel input ® CTS/Busy output @ Serial baud rate selectable from 75 to 9600
baud @ Mains Powered @ Injection moulded case for strength @ Size of just

80mm x 160mm x 160mm (H x W x D) ® Uses low-cost plain paper rolls (90ft ' = ‘ .
for 45p) @ This is not a thermal or spark discharge type printer AMBER CONTROLS LTD.

This is the printer you need, write now telling us what computer you use, .
including a SAE, and we'll send you the AMBER 2400 Matrix Printer leafiet Were ~ C€Nntral Way, Walworth Industrial Estate,

also accepting advance orders for the AMBER 2400, Andover, Hampshire.

WA a0 a M ] 81 W] Powerful Printers  Mighty Monitors

Acorn AP80A Printer 12" Green Screen Monitor

LONDON'S BIGGESTACORN STOCKIST FaEERFITTrs £95 (- £6.50 p+p)

''''''''

Working BBC “A” and "B’ machines in the shop. Lowest ever price! 14" BBC Colour Monitor
Call in for ‘hands on’ demonstration. 2?5%AP100A Printer £279 (- £9.50 p+p)
BBC Bargains (+ £4.50 pp)

Both with free cable below.
Parallel printer cable

£15 (+ 75p p+p)

Paper £14 per 2,000 (+ £3.50 p+p)

BBC Model ‘A’ £299 (+£7p+p)
16k RAM 32k ROM
Full-colour high-
resolution graphics.
BBC Model ‘B’
£399 (+£7 p*p)

32k RAM 32k ROM
16 colour graphics
RBC Disk Interface £69*

B B Nl B TSN A=k~

BBC ‘B’ Upgrade Kit £130*

This is the official kit, beware of imitations, they will
invalidate your guarantee. "(These prices
include fitting - send or bring in your machine [
for instant upgrading) i

BBC Single Disk Drive
£235 (:£2.50 p+p)

BBC Dual Disk Drive

£389 (:£2.50 p+p)

BBC Cassette £28 (=£2 p-pj-

om acuions BIRIC
= P Atom kit £135 (- £3.50 p+p) Uuw
NI A Colour Atom £199 (:£3 pep) STOCKIST

Atom Disk pack Cut - price Cassettes

£335 (+ £2.50 p+p) C12 Data Cassettes 40p each
£4 per 10 (£1 p+p)

Attention Local Authorities, Schools, Businesses. As London’s largest Acorn dealer we can supply from stock

BBC Joystick £13 - £1p+p) all your hardware and software requirements — after — sales servicing guaranteed. Official orders accepted.

pemails D wal oroer LT senpLaree s.a€. IILRAOAGE ELEL TR0 GS

135 HALE LANE EDGWARE MIDDLESEX HAS 9QP
Open Mon-Sat 9am-6pm.Thurs 9am-1pm TEL:01-959 7119 TELEX 881 3241
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Organic Micro

What do you do when you want to make your micro more powerful?

You add memory. Memory is the most expensive part of a microcomputer. For
example, to increase a ZX81 from 1K to 18K of RAM costs over 70% the price of
the micro itself. The rest of the cost is shared between the CPU. ROM. the
circuit board, the case. the keyboard. the various plugs and sockets, as well as
the manufacturing and marketing expenses i

What do you do when you grow out of your ZX81, ATOM or VIC?

Throw them away or give them to your kid. and buy a more powerful machine.
All you really wanted was a new CPU and a new ROM. probably the least
expensive bits of integrated electronics. and yet you have normally to replace
everything. One way of tackling this redundancy problem is to have a system
which uses a universal bus, such as the S100. The major cost of this type of
mother board system is a big case full of sockets, and a large fan-cooled power
supply to cope with future expansion. The case alone will cost more than, for
example, a VIC or ATOM. Although such a system allows some versatility in
plugging in various boards ranging from CPU to disc controller, and allows
upgrading of the computer, it is fundamentally limited by both the finite
number of expansion slots and the large initial outlay

What is so different about ORGANIC MICRO?

ORGANIC MICROQ is a new concept in the packaging and organisation of a
microcomputer. It relieves you of all the constraints on expansion and
upgrading.

IT GROWS WITH YOU.

It consists of a family of modular units, each housed in an identical case.
carefully designed to be both stylish and functional. Each unit can be equipped
with different internal circuitry to perform respectively different functions.
Each carries its own physical and electrical connections so that units can be
connected into a linked multifunctional assembly which can be readily
modified or extended. In this way a microcomputer can grow from a simple
starter system into a fully fledged machine as your needs evolve. The system
will always be smartly packaged at each stage of its expansion because of the
way the identically packaged modules interlock. Specific requirements can be
met by adding a new unit, and the CPU module can be replaced when
necessary. instantly creating a new and more powerful upgraded
microcomputer. The old CPU could be used as the heart of another system,
there is no reason to throw it away.

ORGANIC MICRO will serve you forever.

AVAILABLE NOW - modules to turn your ZX81 into an Organic Micro.

PERSONA — This module is the basis on which the system grows. It buffers in
all the signals from the ZX81 expansion port via a 44-way ribbon connector., It
then talks to other modules via a 64-way ORGANIC BUS configured so that it
fits onto the given ZX81 Memory Address Map. Up to 4 Mbytes of the
addressable positions are allowed, all signals for dynamic memory operation
are generated on board. Other modules respond when PERSONA sends their
individual SLOT signal along the bus. A generous + / - 5 volt regulated DC
supply powers all the modules. £24.95

MINIMAP — This extends the 64K of the ZX81 address space up to a possible 1
Mbyte. The space is organised into vertical 64K PAGES divided into
SEGMENTS labelled FILE A, FILE B, ROM, TOOL, DATA, PATH and SLOT. Up
to 16 horizontal PAGES can be supported. All this memory can be defined
dynamically from within a program, allowing, for example, a program in a FILE
SEGMENT to manipulate the contents of DATA SEGMENTS. £29.95

RAM 08 — This low-cost basic memory module has 2K of memory expandable
up to 8K simply by plugging in extra RAM chips in the vacant sockets. It is
located in a region of address space not used by BASIC programs and is ideal
for data or machine-coded routines which might be shared by several
programs. £19.95

RAM 16 — The remarkably low cost of this memory expansion module
demonstrates the economy achieved by generating all signals necessary to
operate the dynamic memories from PERSONA. On-board address decoding
permits the simultaneous use of many RAM 16 modules. In common with all
the memory modules it can be enabled/disabled under the control of an
external signal. £21.95

RAM 64 — Providing 64K of memory expansion arranged as four blocks of 16K
all of which can be used simultaneously (unlike other available 64K add-on )
under the control of MINIMAP. £64.95

DROM — This sophisticated and useful module is a non-volatile memory of 2K
expandable to 8K. This is achieved using ultra low power CMOS static memory
in conjunction with a Nickel-Cadmium battery. which is continuously
recharged during ncrmal operation. An invaluable module. especially for
saving programs under development, or often-used routines or data, making
tedious cassette reloading and saving unnecessary. Individual 2K blocks can
be protected against accidental overwriting. £32.95

BASICare Microsystem Ltd,

5 Dryden Court, London SE11 4NH

TOOLKIT — Up to four 2K EPROMS can be used in this module, which are
lccated in address space after the ZX81 on-board ROM. This allows the calling
of TOOLKIT-held routines using the USR function. Since they can be
individually enabled/disabled, several TOOLKIT modules can be used under
MINIMAP control. £17.95

PERICON—a — General purpose peripheral interface providing 24 lines of
Input/Output. Up to four such modules can be simultaneously used allowing
basic 1/0. strobed 1/0, and bidirectional 8 bit data transfer with handshakes.
£22.95

PERICON—b — For access and control of the outside world. The 24 lines are
capable of directly operating relays or diving long signal lines. On-board
address decoding allows the simultaneous use of up to four such modules.
£27.95

PERICON—c — A Centronics parallel interface permitting the ZX81 user to
drive a 80-column dot-matrix printer. £34.95

USERFONT — An option available on DROM, ROM 08, or TOOLKIT, this
allows the ZX81 user to define a set of 128 display characters dynamically
under program control. £6.95

How to order: Simply use the order form below and either enclose a cheque or fill
in your Barclay/Access card number. Please allow 28 days for delivery. There is
a 14 day money-back option

QTyY Module Price Total
1 PERSONA £24.95 £24.95
TOTAL
| enclose a cheque/PO to = -
BASICare Microsystem Ltd for £ VAT 15%
Please charge my Access/Barclay card POSTAGE £1.50
No: GRAND TOTAL
Name:
Address:

YC8

Tel 01-735 6408
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ZX 99

® DATA PROCESSING

The ZX99 gives you software control of up to four tape drives
(two for reading, two for writing) allowing merging of data
files. This is achieved by using the remote sockets of the tape
drives, controlled by USR statements or commands.

@®RS232C INTERFACE

The ZX99 has an RS232C output allowing connecting with
any such printer using the full ASClIcharacter code (you can
now print on plain paper in upper or lower case, and up to
132 characters per line) at a variable band rate up to 9,600.

@®SPECIAL FEATURES

There are so many special features it is difficult to list them
all, for example:

AUTOMATIC TAPE COPY: You can copy a data file regardless
of your memory capacity as it is processed through the Sinclair
block by block.

TAPE BLOCK SKIP: Without destroying the contents of RAM

DIAGNOSTIC INFORMATION: To assist in achieving the

best recording settings.

The ZX99 contains a 2K ROM which acts as an extension to
the firmware in the Sinclair ROM. The ZX99's ROM contains
the tape drive operating system and the conversion to ASCI|
for the RS232C output.

There is an extension board on the rear to plug in your RAM
pack (larger than 16K if required). The unit is supplied with
one special tape drive lead, more are available at £1 each.

AUTOMATIC TAPE CONTROLLER
FOR THE SINCLAIR ZX81

£99-95

plus
£2-95p+p

TAPE CONTRO(
SYSTEM

® ZX99 SOFTWARE

We now have available “Editor 99", a quality word processing
program including mail-merge, supplied on cassette for £9.95.
Also following soon:

* Stock Control * Order Processing
* Sales Ledger * Debtors Ledger

* Business Accounts * Tax Accounting

Dept. YC4 Data — Assette, 44 Shroton Street,
London NW1 8UG. 01-258 0409

'd

e

data-assrettee £25 inc. P & P.

44, Shroton Street
London NW1

/' Tel 01-258 0409

®STAR DP8480S

computers,

®BBC CASSETTE LEAD

@®E399 CASSETTE RECORDER

Tested with ZX81 and Acorn. Ideal for recording
and loading your programs, Features: Cue and

Review, Din socket, tape counter, tone control,
built-in mic, autostop, mains/battery operation,
auto-record level. 12 month guarantee.

Please enquire about our BBC recorders.

£299 — plus £6 Securicor delivery
RS232C interface, bi-directional, 80 CPS,

80 column printer. Works with ZX81 and ZX99
also BBC, Atom, Tandy and most other major

®E690 REVOLVING CASSETTE RACK

Single — £2.99 (holds 32 tapes or 20 in cases)
Double — £5.99 (holds 64 tapes or 40 in cases)
Treble — £8.99 (holds 96 tapes or 60 in cases)
Quad — £11.99 (holds 128 tapes or 80 in cases)

7 pin plug to two 3.5mm plugs and one 2.5mm plug.
Only £2 inc. P & P.

[ORDER FORM

Dept. YC4 Data — Assette, 44 Shroton Street,
London NW1 6UG. 01-258 0409

COMPUTER CASSETTES I

Item/Code

No. Price inc. P & P Total

High quality, screw assembled cassettes supplied l

with library boxes. Any lengths available.

l Cassettes: Add min £1.500r 10% P & P. .

Cheques/PO made payable to Storkrose Lid.
s Chargemy Access/VisaNo...... ... ..o,

Name

C5-35p C10—37p C12—38p A
C15-3% C20-41p C25—45p | &2 2
£30.=43p Signed __
l Address
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MEMORY DEVICES FROM:

GCC ELECTRONICS

Tel: 0223 21044

Telex: 817672

Buying your first

EPROMS 6500 Family MEMORIES

2708 M0p 6502 375  2114LP2 30p

2716+5V 00p 6520 Wp 2114450 85

232 ®p 652 B 4116150 %0p

2532 ¥ 6532 50p 4116200 88p

2764 1200p 65451 900p 48162+5V  250p

4164-200 410p

6800 Family 280 Family 6116-150 370p

6800 7p  CPU 35 5516:250 635p
6802 Wp  ACPU 350p
6810 M0p  CIC 270p
6809 850p  ACTC 230p
6850 13% PO Alp
6821 10p .~ APIO 0p

We supply 74LS TTLs, CMOS 4000 Diodes. Transistors, etc., etc. All components
are guaranteed prime parts, from leading manufacturers.

Orders from Govemment, Educational and Overseas buyers welcome. Special
prices for volume enquiries. Please add £1. post and packing plus VAT at 15%.
Minimum order £15.00.

GCC ELECTRONICS

18 CLAYGATE ROAD, CHERRY HINTON
CAMBRIDGE CB1 4JZ

TEL: 0223 210444 TELEX: 817672

ZzxB8& SUFTRARE

MGHT GUNNER

Enemy aircraft approaching from the rear!!! Can
you defend your plane against enemy attack?
Beware, the more you shoot down, the faster they
get.

An exciting machine code video game with
impressive graphics. Features include: best score
of the day, auto-repeat on the control keys, auto-
return to the self-demonstrating title page.
Requires 16k RAM
Supplied on tape, with instructions.

Action packed fun for only £4.45

HEGRTER PILOT

15 feet.... 7 feet.... Touchdown!

Another successful instrument landing. Approach-
ing at 150 knots is not always as easy as this. You
are in full control from take-off to landing during
this real-time flight simulation of a jet fighter. The
sky is the limit! Fly a different mission every time.
Endless scope for improving your instrument
flying skills. 16k RAM Required. Supplied on tape,
with full instructions.

Super value at £4.45

All prices inclusive
(Overseas add £0.55 p&p per tape)
All products guaranteed, refund if not satisfied

Digital Integration.
22, Ash Church Road,
Ash, Aldershot,

Hants, GU12 6LX.

MAIL ORDER ONLY

computer?

Looking for
SPECTRUM software?

Want to expand
your ZX81?

Need technical
advice?

Whatever the problem you'll find the answer at the ZX Microfair—
the user friendly show exclusively for ZX Computers.

With the growing range of ZX products now available you'll want to
choose the best. Now you can see for yourself and try them all out.

Chat with the experts before you buy (there’s a whole section for
local user groups) or just browse through the new books and
magazines.

You can see demonstrations, displays and many new products.
You can even sell your micro or pick up a bargain at the bring-and-
buy sale.

The Westminster Exhibition Centre is large enough to see it all in
comfort — without queuing!

Whatever your interest — hobby/home, business or educational,
there’s lots to see at the Microfair.

So come along to the ZX event of the year and make the most
of your Sinclair Computer!

Admission: Adult 60p; Child (under 14) 40p.
Advance tickets from:

Mike Johnston, 71 Park Lane,

London N17 OHG (Enclose S.AE)

Oneday-10amto 6pm.
August 21st. Westminster Exhibition Centre

(Royal Horticultural Society NewHall)

Greycoat Street, London SW1.
'NearestTl.be,Wctoria or St James Park.
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BBC Microcomputer or Acorn Atom

Acornsoft is the software
division of Acorn Computers,
designers and manufacturers, of the
BBC Micro and Atom. We know
better than anyone the capability of
the machines, we know how to get
the very best from the hardware. And
we have produced a range of
exciting games, exacting business
and useful household software.

The Biggest Range Available
Acornsoft software ranges from

authentic arcade games like

Snapper to Algebraic Manipulation

to Desk Diary to other languages like

FORTH and LISP. Striking colour,

amazing sound effects and powerful

graphics are all used to the full. And it
does not stop there. There is a
complete range of manuals,
accessories and plug:in ROMs.
Free Brochures

Just clip the coupon or write to
us and we will rush our catalogue
absolutely free. Can’t wait for the post
ring 01-930 1614 now! Don’t delay —
do it today. Let Acornsoft help you
get the best from our machine and
open the doors to your imagination.

Acornsoft and Atom are registered
trade marks of Acorn Computers Ltd.

ACORNSSFT

4A Market Hill,
CAMBRIDGE CB2 3N]J.

i _J
Please rush me
my free
literature from
Acornsoft.
[JAtom
CIBBC Pleasc tick

Namc
Address

m’tu_fz,dc _
== RIS Rt RN

Cassette based
Clear “menu’’ operation

Requires 16K Ram pack.
Applications: Recipe file
Inventory Control

Employee Data
Record Collections

Access accepted

GEMINI MARKETING LTD.

on Exmouth (03952) 5832
DESPATCH BY RETURN

Send cheque or P.O. or credit card number to:

9 Salterton Road, Exmouth, Devon EX8 2BR.
Or telephone us with: your credit card order

The ultimate

SINCLAIR ZX 81 (16K) & SPECTRUM
DATABASE FILING SYSTEM

by DALE HUBBARD

Fed up with boring games — make your ZX81 work for you!
The one you’ve been waiting for!!

Facilities include 'sort, search, list, delete, change, total numeric field, save and load file, line print, etc.
Complete with demonstration file and full instruction/application leaflet.

Stamp/coin collections

Magazine article catalogue
May be used for any application where fast access is required to stored information

ONLY

£5.95 FULLY INCLUSIVE!
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COME AND MEET VIC

AT YOUR NORTH LONDON VIC CENTRE

~—SALE — VIDEO GENIE — SALE VIC 20 COMPUTER — _SALE — UK101 KITS — SALE-
P.P.L £19.95 Col
E(E;gtllg? ggggg Eggggo Eégggg * A Typewriter Keyboard. Prog. Sound £19.95 £g9?g§
GENIE lI £269.00 EG3022 £55.00 < P108 Eprom £19.95 Memory
EG3014  £185.00 EG3015 £85.00 5K memory-expandable JiExpand £ 9.95 £79.95
to 29.5K.

_ VIC SINGLE FLOPPY DISK_| * 8 programmable ———VIC PRINTER ——,

' e = function keys.

* 174K Byte Storage

*  Direct Compatibility with
printer CHOICE OF GAMES

CARTRIDGES
ONLY £335.00 (Worth over £17.00)
—__VIC.CASSETITE DECIc=x
*  Direct Interface to VIC

*

Tape Counter

ONLY £34.00

supplied with Free cassette
with 6 Programmes

____VIC EXPANSION UNIT

* 7 Slot expansion board, for:
extra memory, Program-
ming, Games, etc.

High resolution graphics g
*  Musicinthree voices and = '
- — three octaves, as well as \
— sound effects
= * Eight border colours and
sixteen screen colours

*  Direct Interface to VIC ** SPECIAL SUMMER OFFER ** *
ONLY £165.00 + FREE Tractor Feed

* 80 characters per line

* 30 characters
per sec

” Dot Matrix printer

ONLY £185.00

CARTRIDGES

8K Memory £34.00
16K Memory £56.00

Programmers Aid
ONLY £27.50

Super Expander
High Resolution
graphics with 3K
RAM

ONLY £27.50

" SPECIAL SUMMER OFFER*

MACHINE CODE
MONITOR

ONLY £25.00

Modulator Holder

* Enclosed Power Supply

EXPANSION UNIT
with LID
ONLY £85.00

EXPANSION UNIT WITH LID AND MACHINE
CODE MONITOR CARTRIDGE ONLY £100.00

— TERMS OF BUSINESS

Please add 15% VAT to all Prices.
Deliver charged at Cost. Prices valid
for coverdate of this magazine.
Phone or Send your Order TODAY
using

ACCESS
Fa . OR e ]
Tes BARCLAYCARD ===

CHROMASONIGE- (-0 ] ][4

48 JUNCTIONROAD, ARCHWAY,LONDON N195RD 100 yds FROM
ARCHWAY STATION TEL: 01-263 9493/01-263 9495 TELEX: 22568. .

Please send me a copy of your ‘VIC l
LIST’ containing Software, Hard-
ware and Books for the VIC 20

NAME ___

ADDRESS —= e

— — — — — — ———— — — —
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ARE YOU A ZX81 USER WHO'S NOT
PLAYING GAMES?

ECR 81 DATA RECORDER SAVES AND
s LOADS YOUR PROGRAMS EVERY TIME!

TTEMEEL The ECR81 Enhanced Certified Recorder from MONOLITH is a

' major advancement in cassette recorder technology which minimises
the problems associated with standard audio recorders. The unitis a

high reliability program store for ZX computers based on a modified,
proven cassette mechanism. The two sections of data recording

! N - £4 7 50 circuitry automatically ensure precise levels are written onto the
=

5 tape and that optimised signals are received by the computer.
Including VAT.

Comp'ete THE ECR81 IS NOT SUITABLE FOR AUDIO REPRODUCTION \
NO MANUAL VOLUME OR TONE CONTROL ADJUSTMENT PROVIDED

@ Each ECR81 comes complete with its own individual ]__ SRR A R R R RN TS O O _'I
certification tape, tested and serial numbered to prove your To: MONOLITH ELECTRONICS CO. LTD., 5/7 CHURCH STREET, CREWKERNE, SOMERSET I
machine reliability. Please supply me with: Price | Total
Mains eration only. S e BEas oS | =

. Op Y —m .--1Qty.} Monolith ECR 81 Enhanced Certified Recorder(s) £47.50

® Mains & DIN connector leads provided.

@ Certification of tape head alignment - height and azimuth.
® Certified tape tension, torque and speed.

® Fast forward and rewind tape search controls.

(Each)
10 be used with my ZX81

I also enclose postage & packing per recorder | £2.50

I
I
I
I
I
I
The ECR81 is also suitable for Sinclair ZX80 | —
|
|
I
|
|

o
® Please allow up to 28 days delivery. ® The ECR81 is ces i
backed by our 14 day money-back option. Please print Pricscnciicv VAT e I
Name: Mr/Mrs/Miss. | l_l 1 J ‘ | 1 _I : I R ) 1 I . I I J | l |
VIONOLITH A o AR 1 o o A R P
electronic products R T T e T R
Telephone: Crewkerne 0460 74321 Telex: 46306 I__.______..____ _________ ...._!

PERSONAL SOFTWARE SERVICES, 112 OLIVER STREET, COVENTRY CVG SFE. <

f ZX81 OWNERS

LOAD/SAVE 16K

Toeoindo. o

® Compatible with your existing recorder
®No hardware modifications The sole ZX81 agent for the

SN Pte st o waits 1o, 3 A Arab World is interested in
0 more wasteda time waiting 1or programs to fadien . - A
load or save — ideal for business users software, publications,

All this is now possible with the incredible QSAVE - add-ons, etc.
> QSAVE COMES IN TWO PARTS N\ RS S Don’t miss this opportunity
A. HARDWARE — Simply plug the QSAVE amplifier/filter | 78" "W — ACT NOW!

between your existing recorder and the ZX81. SN W Send samples of all you have to:
B. SOFTWARE — Load the QSAVE program before you | % i "eoets N

load a cassette or key in a program and you can then save | & 35 Chi ﬂ"T | H"

+ reload a full 16K (including ramtop) in only 26 seconds ; G *‘ ¥

i.e. a data transfer rate of 4000+ baud compared to only | ; Bk S8 P.O. Box 147, Jeddah

250 on standard ZX81. : T - 6604
QSAVE Also gives you a verify function just like the ' -?;:g'££a§g‘AEetléram ?3‘
Spectrum which allows you to check that your programs : T

\ save properly.

(" REVOLUTIONISE YOUR PROGRAMMING NOW )

FOR THE ALL INCLUSIVE PRICE OF ONLY £14.95
MAKE CHEQUES/P.O. PAYABLE TO PSS — FULL MONEY
BACK GUARANTEE. DELIVERY 7-14 DAY'S.

WE ALSO HAVE THE WIDEST RANGE OF SOFTWARE
AVAILABLE. SAE FOR DETAILS.

PECGETTE Y
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THE

BUFFER
MICRO SHOP
(NEXT TO STREATHAM STATION)

NEW SOFTWARE SHOP EXCLUSIVELY FOR

ZX81

PROGRAMS, GAMES, “ADD-ONS”

MOST OF THE MAIL ORDER ITEMS ADVERTISED
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER

LOADING PROBLEMS? TRY OUR INTERFACE
BUSINESS & TECHNICAL DATA HANDLING PROGS;
PROPER KEYBOARDS; CONSOLES; VDUs

The BUFFER Micro Shop,
374a Streatham High Road,
London SW16
Tel: 01-769 2887

Miiefreoz

ZX81 (16K) Software
Will a million monkeys on a million
typewriters eventually produce a
Shakespearian sonnet?

The answer is Yes. And so will POET.

POET writes verse with a vocabulary of over 300 words and
grammatically correct sentences using up to eight different parts
of speech.

This is not a simple slogan scrawler but a sophisticated and
entertaining versifier. It has four different “moods”, the constancy
of which you can control.

The vocabulary can be amended so for a bit of fun you can change
a few nouns to names of friends and watch out!

And if you keep at it long enough, it will produce a Shakespearian
sonnet.

Do you have money problems?

Don’t we all. But don’t worry — CASHCAST can help you.
CASHCAST will project your cash flow and cash balances for up
to fifteen months ahead.

By estimating your income and expenses in up to eighteen
different categories for each of the next fifteen months, you can
use CASHCAST to project which will be your most difficult
months. You can test whether you can afford a holiday or whether
you will need an overdraft. By running ““what if" projections, you
can see how much you can afford to spend monthly on, for
example, smoking or entertainment.

Very easy to use, menu-driven, with graphics, CASHCAST is a
must.

To MICROZ , Dept A, 86 Lowther Road, LONDON SW13.
Please send me the following cassettes at £4.95 each including post and packing.

[]roer [ ]caswcast

Quality ZX Software
from

CAMPBELL SYSTEMS
ZX SPECTRUM

SPDE DISASSEMBLER & EDITOR for all serious machine
coders. High-speed relocatable m/c decoder, plus block
move, dec-hex conversion, etc. Very friendly £5.95

Other SPECTRUM software under rapid development.

ZX81 16K-64K

THE FAST ONE still the best generalised business filing and
reporting system around. Ultra fast and flexible, TFO
includes sorting, totalling, and user-defined data and reports.
Entirely machine coded, with 11-page manual. £15.00

DATA the original and best mailing-list system. £10.00
Special Offer: TFO + DATABASE for £20.00

ZX81 16K

NEW: GULP Il Successor to GULP, and the ultimate
experience in pursuit games. Has a huge choice of mazes,
speeds, grades — even a choice of joystick methods. Will
keep you up into the small hours just watching it run in
Demo mode. £4.75

Special Offer: Original GULP + GULP II for £6.75

All software is supplied on tape, and sent return post 1st
class. Prices include VAT.

SAE for full catalogue, and orders to:

CAMPBELL SYSTEMS Dept YC
15 Rous Road, Buckhurst Hill
Essex 1G9 6BL, England

SOUND withZX-81!

MAKE AMAZING SOUND EFFECTS WITH
YOUR ZX-81

i

£25. 95 THE ZON X-81

incl p&p & VAT

The ZON X-81 SOUND UNIT is completely self-contained and
especially designed for use with the 2X-81. It just plugs in —
no dismantling or soldering

No power pack, bafteries, leads or other exiras.

Manual Volume Control on panel — ample volume from bullt-in
loudspeaker

Standard ZX-81 — 16K Rampack or printer can be plugged into
ZON X-81 Sound Unit without affecting normal ZX-81 operation.

Huge range of possible sounds for games or: Music,
Heiicopters, Sci-Fi, Space Invaders, Explosions, Gun-shots,
Drums, Planes, Lasers, Organs, Bells, Tunes, Chords efc., or
whatever you devise!

* Uses 3-channel sound chip gmn%proglumme control of pitch,
volume of tones and noise, all with envelope control

#* Easily added to existing games or programmes using a few
simple "BASIC" lines.

FULL instructions with mony examples of how fo obtain effects and the
programmes, supplied. Fully Guaranteed,

Dept. YC8 P.O. Box 6.
. 5JA High Street v
Ware, Herts, B
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moving ahead
with

e ZX software

ZX CHESS & ADVENTURES
PROGRAMS FOR THE ZX81/80 INCLUDING —

Full implementation of FORTH on ZX, No
longer held up by the slow BASIC — FORTH
runs 10-26 times faster than BASIC.

“Simplicity of BASIC with speed of Machine Code”

S

N

4

16K BYTE RAM ‘BYG BYTE’ Ram pack, no Wobble problems,

Y,

PACKS 1 year guarantee on each Ram Pack. Simply the
& £31.95 best you can buy. Immediate Delivery.

& 1K ZX CHESSI!  We didn't think it was possible but this game
é £2.95 " plays against you. Two opening moves, needs
S 1K of RAM to run. Incredible.
ADVENTURES Exciting r:achin;a codeh games \:ulh ins$n:

+p* response, choose from the range below. You
ADVEfNGT&RE A find yourself stranded on an alien planet.

Can you reach your ship and escape?

In a jungle clearing you come across an Inca
temple. You must break in, collect treasure and
escape alive. Beware. Includes a cassette save
routine.

ADVENTURE ‘B’
£7.00

You are unfortunate enough to be drawn to
ADVENTURE ‘C’ an alien cruiser. Can you reach the control room
£8.00 and free yourself or will they get you first?
Includes a cassette save routine.

GALAXIANS £3.95
All the features of the arcade game in a fast machine code program.
Swooping attackers, explosions and personalised scoring.

ZXBUG £7.00

A 30 in 1 machine code tool and disassembler, allows access to registers
and search through and modify memory; with cassette routines.

ZXCHESS

TWO GREAT ZX81
16K CHESS GAMES
4RCHESS (ENAANCED)

®\Written totally in machine code.

@ Full graphic display of Chess board.

®Six levels of play: Two play within competition time limits.

®Option to play Black or White.

®Plays all legal moves including castling and en-passant.

® Cassette routines for saving unfinished game and returning to
later.

® Displays moves of game on screen or printer for analysis.

®Print a copy of the Chess board onto the printer.

®Board can be set up in any position, you can even swap sides
midgame.

® Clear whole board with one command: for end game analysis.

£6.50

ZHEHEES “ We believe the strongest ZX81 Chess game as
no other has beaten it!!

® All the features of ZXCHESS plus:

®Book of 32 opening moves.

®Seven levels of difficulty: FOUR play within competition time
limits.

® A move is suggested by the ZX81 if wanted.

® Optional Full Graphic version using the QS CHRS Board.

£9.95

2 copies supplied on cassette with full instructions.
Cheques and postal orders payable to:

BT

ARTIC COMPUTING “Dept IP” T"“""
396 JAMES RECKITT AVENUE, ==
HULL HU8 0JA F—=

OMPUTING

The Atom Magic Book

By Mike Lord. A wealth of games and other programs: storing speech in your ATOM,
converting programs written in other BASICs, tape recording hints,
and many more useful software and hardware tips.

Getting Acquainted with your
Acorn Atom

By Tim Hartnell and Trevor Sharples. 80 programs including
Draughts! 184 pages.

Practical Programs for the BBC
Computer & Acorn Atom

By David Johnson-Davies

The Memory for your Atom

(Or other 1MHz 6502/6800/6809 machine)

£5.50

£7.95

£5.95

16 or 32K BYTE VERSIONS .Expand your ATOM to 28 or 38K RAM
Ideal for Word Processing, Chess programs and Business Software.

Fully Compatible with other Acorn ATOM software and hardware,
including the Acorn disc drive.

Versions available to fit inside the ATOM while still leaving room
for other extensions such as the Acern ATOM colour encoder board.
Eurocard rack mounting types also available.

NEW!! Versions of the above boards designed to run from a single +5V supply.
s.a.e. for details.

ATOM Cassettes.

We stock a selection of the best ones available, including:

CAAD: Muncher + Mancala + Target + Life 7K £6
CAAE:  Galaxian 12K £8
CAAF:  Chess 12K £9
CAAG: Invaders 12K £8
CAAH: 747 12K £8
CAAI: Backgammon 7K £7
CAAJ:  Labyrinth 12K + FP £7

lCAAé-J from Bug-Byte)
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THE EXPLORER’S GUIDE
To The ZX 81

The Book for the ZX81 Enthusiast.
By Mike Lord, 120 pages.

Programs for 1K RAM, and programs for
16K RAM. Games, Business and Engineering
Applications. RAM & 1/0 Circuits. Useful
ROM Routines. Hints and Tips.

£4.95

What Can | Do with 1K?

By Roger Valentine. A fresh and original book containing 40 programs and routines for
the unexpanded ZX81. £4.95

The ZX80 Magic Book

*With 8K ROM/ZX81 Supplement®

£4.75

Mastering Machine Code on your ZX81

By Toni Baker. 180 pages of immense value to beginner and expert akike.

£7.50

& ..
|
i Ve weicome Access B

TIMEDATA LTD Dept A 57 Swallowdale, Basildon,
Essex SS16 5JG Tel: (0268) 411125 (MON-FRI)

cililEeDALA

ALL PRICES INCLUDE U.K. P & P AND
15% VAT WHERE APPLICABLE.
OVERSEAS CUSTOMERS ADD £1.850
CARRIAGE PER ORDER.




FULLER FD SYSTEM £39.95

Professional Keyboard & Case for Sinclair ZX81 & ZX Spectrum

The ZX81 fits inside

The tough ABS injection moulded
plastic case measures 8” x 14" x 272"
and hooks up to your ZX printed
circuit board in minutes. No technical
know how o soldering is required.

The ZX16K Memory Module will fix
inside the case, using the new
Adaptor Board at £9.75 or the
Motherboard.

By removing the ZX PSU from its case
this can also be fixed inside. We will
carry out the installation work free of
charge if required.

KEYBOARD LAYOUT:

All the Sinclair ZX81 keys are duplicated on our layout, with extra shift and new
line keys. The professional momentary action key switches have a guaranteed
life of 10° operations. The unit is fully built tested and comes complete with a
money back guarantee.

INSTALLATION MOTHERBOARD:
Simply unscrew the ZX printed circuit board from  We also manufacture a mother board which allows
its case and screw it into the FD Case. expansion to the ZX memory and 1/0 facilities

WITHIN the case, as well as our power supply unit
and reset switch.

AD Code Price t Qty Amount

Fuller FD System 42 Keyboard & case 39.95

FD System Motherboard 15.95

FD 16K. Memory Module 29.95

FD 64K. Memory Module 78.95

ﬁ%?}_ FD PSU 9 Volts at 2 amp. 12.95
‘;.}’{'ﬂ% FD Shipping and Handling 2.50

CAAC Mail to FULLER MICRO SYSTEMS,
*5,‘."?5\%, The ZX Centre, Sweeting Street, Liverpool 2. England, U.K.
“~z SAE for more details — Enquiries: Tel. 051-236 6109
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7.X 81 Software

Business Software 16k & 32k

BUSINESS BANK ACCOUNT This program enables you 10 make debits under 11
subheadings. The search facility will enable you to list & total all payments 10 one
supplier, or all payments from one clinet. You can also list all entrics under one
subheading. The statements include totals of all your subheadings.

PURCHASE DAY BOOK Keeps 8 complete record of all your purchases under 11
subheadings. The search facility will enable you to list & total all invoices from one
supplier, or all entries under one subheading. The program will also calculate &
deduct VAT,

SALES DAY BOOK For all your invoices. This program can be used 10 prepace
statermnents for your clients of outstanding invoices T'\c search facility will enable
you to list & total ali invoices to one client. The program will also calculate VAT.

All programs will accopt entries up to £99999.99. It will also onable you to prepare
accounts for both VAT returns & your accountant. Programs can also be used by
companies not registered for VAT,

16k Programs accept 150 entries .......cccveraniansssansssnssnsas A s Ty
3% Programs accept 440 entries .....ccivecccnicininsassssessssnssnsnsnnsnnsssassasseesl 079
Special 16k Pack including all 3 programs ..........oveeusvmnsssnssansssarnssansesesss - 2900
Special 32k Pack including all 3 programs ..ucu..ceerescimeriranssnsssnsnsasssennsrs s £30.00
VAT & PROFIT CALCULATOR A fast VAT & profit calculating
D O D TN s ot L s e G S el & el A a i ua n i A SR i eSS B ol £ A ¥ P AR £3.50

We now have available the new MEMOTECH 32k Memory for use with our
programs.

TRANSFORM LTD. For details send S.A.E. t0
41, Keats House, Porchester Mead, Beckenham, Kent.
01-658 1661 Callers welcome by appointment

All prices includes VAT Post & Packaging.

Tﬁ@ﬁ M Iﬁ@

.

An advanced spreadsheet program for the Sinclair ZX81
with 16K RAM.

This versatile software allows manipulation and inspection
of data in the most convenient way ever. ldeal for financial
planning, personal budgeting, cashflow analysis and count-
less other business, home, scientific and technical
applications.

The screen acts as a window on a much larger grid (up to 38
x 38) of titles and numbers (up to 9 digits). Change one
number or formula and all dependant results change auto-
matically. Save on tape or printout for a permanent record.
Tasks that would take hours with pencil, paper and
calculator can be performed in seconds with
COMPUTACALC ZX.

For cassette and full documentation send £7.95 to: Silicon
Tricks, Dept YC8, 2-4 Chichester Rents, London WC2

1EJ. (Tel: 01-603-6074).
cO"'

6;[ . Lcl(b
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MICROWARE

RETAIL SHOP IN

LEICESTER

FOR
SINCLAIR

COMPUTERS

Keyboards, Ram Packs 1/O Ports,
Monitors, G/Roms; Games, Serious,
Home/Business, Education Programs;
Books & Magazines.

Also — Now stocking Books and
software for SPECTRUM, BBC,
and VIC 20

MICROWARE

131 Melton Road
Leicester
Tel: 0533 681812

Open
9.30-5.30

MICROWARE,

SUBSPACE STRIKER. .
and then vanishes back into the shadows. With your
deadly Antimat torpedoes, you unleash havoc in the
Federation spacelanes.

. It comes from out of nowhere

STARQUEST . . . A voyage of discovery and adventure
in the cosmos. With the help of your onboard computer,
you seek a habitable planet amidst the perils of deep
space.

ENCOUNTER . . . Would you know what to do if you
were abducted by alien beings? In this game the space
invaders play YOU!

TRADER . . . A Trilogy of full 16K programmes that are
chained to give a fantastic 48K graphic adventure. As an
intergalactic trader you seek your fortune and deal with
some very bizarre customers indeed.

Pixel games are a delightful change from the usual arcade
rip-offs. Full screen animated graphics and good value
too at only £9.50 for VIC 20 and £5.50 for ZX81 per 16K
game. Trader is £10.50 for ZX81 only at present. Ask your
dealer now or send to us for tapes by return of post.

2l SiE

Pixel Productions 39 Ripley Gdns.,London SW14 8HF

MICROWARE

MICROWARE

mMIPSOIO~-S=
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REGISTERED REFERRAL CENTRE
FOR THE BBC PROJECT

BEEBUG

FOR
THE

BBC MICR

INDEPENDENT NATIONAL USER
GROUP FOR THE BBC MICRO

IF YOU OWN A BBC MACHINE, OR HAVE ORDERED ONE, OR ARE
JUST THINKING ABOUT GETTING ONE, THEN YOU NEED BEEBUG.
BEEBUG runs a regular magazine devoted exclusively to the BBC
Micro (10 issues per year).

Latest news on the BBC project.

What you should know before you order a machine.

Members’ discount scheme on books and hardware.

New program listings, regular advice clinic, and hints and tips pages in each
issue.

April Issue: 3D Noughts and Crosses, Moon Lander, Ellipse and 3D Surface.
Plus articles on Upgrading to Model B, Making Sounds, and Operating
System Calls.

May Issue: Careers, Bomber, Chords, Spiral and more.

Plus articles on Graphics, Writing Games Programs, and Using the
Assembler.

June Issue: Mazetrap, Mini Word Processor, Polygon; plus articles on
Upgrading, The User Port, TV set and Monitor Review, Graphics Part I,
More Assembler Hints, Structuring in BBC Basic, plus BBC Bugs.

Memership

6 months £4.90
1 year £8.90

Make cheques to
BEEBUG

and send to
BEEBUG, Dept 4,

Send £1.00 and A4 SAE
for sample

GAMES PACK

$ rwo 1K programs

3-D Battle (\

City Bomb (Micod

Warp Wars (Basic .!x '.' \,Of 16K)
Snake (Baszic 16K)

Sweet Tooth (Basic & Micode - 160
Slalom (Basic 16K)

Black Holes (Basic 16K)

ALLONONE CASSETIEFOR
ONLY £4.95($5.90)

An ESSENTIAL acainor e your
16K RAM ZX8?

TOOLKIT

Proviges the 10Mowing ad0itiond
facilities

Line renumber - you state startng
fUMDEr 300 incremont valuo
GOTO's and GOSUB's included
e renumber

Search and List - searches for ang
11313 every hino Containing
specified character

GRAPHICS
TOOLKIT

[angther masterpeoce By Padl Molme

22 exciting MACHINE CODE
fOULines IPAT Qive you control over
FOUr SCr0RN 83 never Delore!

(2X81 - 16K RAM ONLY)

DrawfUndraw orawt o deletes
yOUr multi-Character shape which
13 defined in a REM statement
Foreground OnJOM Lo this 10
protect’ GHSUI‘?; Characiecs on
yous sCreen

BordetiUnborder 0rams 2 DOrder
round the edges of your sCreen
area. Edit lines can bo used if
required.

Fill 1ilis any number of lines you
specily, starting at any ling you
specity, by your chosen
character

Reverse convens all characterns
{0 thelr invarse viced, control as
inFILL

Print Position Controls

UP. DOWN_LEFT, RIGHT. Alter

your next PRINT position in the

dicection ingicaled

Editprint moves next PRINT

position to first egit line

Scroll Facillties

UPSCROLL. DOWNSCROLL.

RIGHTSCROLL. LEFTSCROLL

Scroll your screen in the direction

indicated

Onscreen/Offscreen tums your

sCreen on or off

Background On/OH tiils your

screan by your spocitied

character

Search mc tphco changes
evory OC 5f a characier as
you reSure

Froe space - 1ells you how many
free Dytes you have it

SPECIAL GRAPH[CS
ROUTINE

Hypet gupﬂlcu'wdt G1apnics
fever se6n on 3 281 before
Fin-f ||\,:~.,x screen inatantty
with your ',:r,-;‘lu\c characier
Reverse - chan 2CH Characier
o yOur 3¢ 1000 10 118 inverse
vided
TAPE ROUTINE -provices a
systom WAIT condition until 3
sipnal is received in the casseotte
ear jack
All Those routines are written in
maching ¢ ::- and 10pether take
up only 1K of your precious RAM
an incredidie achigvement!’

FOR 18K ONLY £4.93 ($9.90)

yBATTLESHIPS &
CRUISERS GAME
(16K - ZX81)

First computer

Giplay shows
Mase and Gres runNng 3L0T0

ONLY 14.95(35.50, =

Search and Replace »ill search
the screen fof every occucrence of
the character you specity and
replace it wilh your new
Charactor

Square draws & SQuale or
rectangle from your specifiod co-
o'Cinales

All these routines are in machine
code for SUPER-FAST response!
GRAPHICS TO'C'..-'H‘ uses only
2% of your RAM and that includes
space to load the programmers
TOOLKIT described abcve

ALL FOR ONLY £5.95 ($11.90)

This includes a cassetie with 2
coples of the program, 2 coples of
a demonstration program plus a
SOMpronentive instruction
bookiet with examples

All peices are fully inclusive

Aj reviewed  'Your Computes”
March 1982

16K RAM PACK
ONLY £26.50

Quite simply the best availadle
plus FREE “Allen Attack’
(TK:-M/code) on cassetie

Valve £5.75(311.00).

LS
IR wcta rac

e

Fully Dudt 103160 a0 Quaranieed
Uses oxisting power supply (min,
ma)

Compatiie with printer

NO wobble probiems

Gold Dlated ¢dgo CONNOCHoe for
perfect contact with your 2X81
Normally cespatched within 10
Gays of receipt of your order

With agvances in microtech
n0logy We ar¢ nOw abi€ 1o olfer

64K RAM PACK.
Samao cuality as the 165 but
IVIng Massive Mmemory 10 your
X81, with exiernal dimensions
no larger than the 16K Ram Pack
(AT0we)

ONLY £62.95(5119.95).

OVERSE
PAYM

£ 3...:5 OMERS PLEASE NOTE ALL PRICES ARE APPLICABLE FOR EXPORT
ENT MAY AT MAOE I STEALING (MONEY OROER AVAILABLE AT YOUR BANK) _,avc\_n\_..-ws § CHEOUE

NCLUCING AIRMALL POSTAGE

lA'.){ PAYADLE TO JAS SOFTAANE. DESPATCH NOAMALLY 7 DAYS FAOM RECEIPT OF QRDER

374 Wandsworth Rd.,
London, SWS8 4TE.

19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (09031 65691

(Overseas add £1.00 for 6 mths,
£1.50 for 1 year)

ZX80/1 WAR IS OVER'

(ALSO FITS SPECTRUM!!

o

ZX KEYBOARD 2 VTR VB (v
with REPEAT KEY w Thae Tt 15 VRED VRIS

and SINGLE KEYS R ol o E T

FOR EDIT, RUBOUT | St =t it el o)

and FUNCTION bl ) A Ty

This is a highly professional keyboard using industrial keys with a live of over 1,000,000 operations each! It
has a full repeat function on all keys, and single keys for EDIT, RUBOUT and FUNCTION. There are TWO
shift keys and large SPACE and NEWLINE keys! All symbols shown in three colours. Single key cursor contro
keys can be fitted (Extra £3).

Why wait to pay more — for less!

Send SAE (overseas send two international reply coupons) for catalogue of many other products.
Payment Cash with order.

ACCESS or now COD!

Official orders welcome. Phone orders welcome!

HARRIS & LOCKYER ASSOCIATES (YC)
33 PEDMORE CLOSE, WOODROW SOUTH, REDDITCH, WORCS. B98.
TEL (0527) 24452.
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ICRO gﬂ QUALITY PRODUCTS|

LA A . I
Z)(81 ADVENTURE SPEC|AL|STS This 4 channel analogue to dxgnal converter, originally

C2: VOLCANIC DUNGEONHANGMAN £4.50 developed for joystick control, can be used for such
A) VOLCANIC DUNGEON: Rescue if you can, the Elfin Princess. applications as measurement of voltage, temperature, light

Mythical monsters, pits, firey caverns, diminishing strength and water intensity etc.

make your quest anything but easy. The board fits in between the RAM pack and the ZX81. (No
FULL 16K PROGRAM** SAVE GAME ROUTINE** SINGLE KEY ENTRY** Ha . s connection :

“Volcanic Dungeon is terrific value and | would recommend it to SIQU i requu'ed tq ’.“ak"f‘g; z RAM ok , and it actually
anyone.”’ Mrs. Thomas, Cornwall. improves the stability of the pack).

B) HANGMAN: Deluxe version of the classic game. Play against an Price now only £18.50.
opponent, or the computers 400 word vocabulary. Good graphics.

C3: ALIEN INTRUDERHIEROGLYPHICS £5.00  JOYSTICKS FOR THE ZX8l' only £9.60 each |

A) ALIEN INTRUDER: You awaken to find you are the only survivor on *The most exciting add-on ever for the ZX81, free

the Explorer Class 3 Starship. Can you escape before you also fall :
victim to the Alien monstrosity that devoured the crew? There are ¥°umlf. of d‘.‘a;sdead' g:t E nﬂbg kgyboarg../D d
many ways to end this adventure but only one way to survive! *1 or 2 joystic may De connected via our board.
FULL 16K PROGRAM** INTERACTIVE GRAPHICS** Turns your ZX81 into a true programmable games -
SAV% gANéE RC%UTINE" - machine. i
B) HIEROGLYPHICS: Decode the ancient 39 symbol alphabet in time to * e . C
save the famous explorer, “Wullie Makeit” from a sandy grave. Extends the ca.pablhty of the ZX81, . magl ne the
FULL 16K PROGRAM** ANIMATED GRAPHIC DISPLAY** tremendous variety of games and applications that now
RANDOM CODE*~ become possible.
C4: WUMPUS ADVENTURE/MOVIE MOGUL £5.00 *Details supplied on how to use the joysticks in your |
A} WUMPUS ADVENTURE: FOR 1 TO 4 PLAYERS! Seek the famous own programmes.
creature in the most dangerous Wumpus hunt ever. All the usual Please note that you cannot connect conventional anal e
f h PERBATS* PITS* TREMORS* SWAMPS* Gt L L o
ﬂ&%:g&&%-sf) 2 2 opsEs joysticks directly to the digital input ports found on most
PLUS Exciting new features: EVIL GOBLINS that will try to sacrifice I/O boards, an A/D convertor such as ours is required.
he W . GIANT SERPENTS* WUMP M * MAGI -
’s'%unfﬁése.. LI BERFENTS AVUMLUSIMUCK SHC A free copy of ZX AMAZE plus any one of the games listed
F%LL ég PROSRAM". RANDOOM & PEESET CAVE PATTERNS** below when ordering a joystick and an A/D board,
YOuU NTROL THE LEVEL OF DIFFICULTY** GREAT FUN FOR
YOU AND YOUR FRIENDS** PROGRAMS AVAILABLE
B) MOVIE MOGUL: Guide your film through the often hilarious traumas ' .
of production. Use your budget wisely and you may make a fortune. ZX SPAC NZ510)% 89 You've tried L}}e msr.‘ DOW LTy the
Success depends on many factors and not just luck. BEST. This program has many features_ including an ever
FULL 16K PROGRAM*** increasing rate of play (they’ll get you in the end).
ORDERS: Plus 50p P&P or large S.A.E. for list to: only £3.95
CARNELL SOFTWARE, RS TITVROIUM Quite simply the best breakout on the
4 STAUNTON ROAD, SLOUGH, BERKS. SL2 INT. market. Features seven bat angles, (you won't find this
The above are also available from: one easy). only £3.95

BUFFER MICROSHOP, STREATHAM, LONDON.

AR 1O V130 A very addictive arcade game.

Bomb and shoot your way out of trouble, otherwise you
are doomed to crash. Generates a different pattern, for a
EDUCATIONA L COM PU T ING different game each time you play. On the reverse of the
cassette is ZX REFLEX, find cut how fast you really are.
now only £3.95 |

2. 4¢; 1355 The original and still the best. * Graphic
display of chessboard * 6 levels of play. * Displays record of
your moves and the computers. * Board can be set up to any
A Here of progremmes sition. * Has ability to change sides or level in mid-game.
7 and: zux'l: Jn’: o powerful .a&;;:'.'.«' l::::r PLUS * CHESS CLOCK on reverse side, records time

2 PAnd you don't even need to Know programming. taken by each player. * Resetable function. * Single key
; are clear instructions and plenty of Lips entry.

T T NOW ONLY £6.50

Includes:- Allsors you to 2nlerand
Educare’s TORTOISE run your own machine code. Relocates to top of memory
A simplified to allow you to load other programs and find out how they
version of the work. Block move, Byte search. Load display and alter all
famous Turtle CPU registers. Window on memory facility, uses standard
programme mnemonics, an absolute necessity if learning machine code

ED M. E Only £3.95

fC:nmg;":fck All our games are written in machine code, and can be used

games with with joysticks or keyboard, (except chess, keyboard only).
learning Supplied on cassette with library case.

Includes many £4.95 only yA G0 N1 This is the fastest arcade type game
games incl. p&p we know. 32 zones, thrust and altitude controls,

Graph-plotter @ Histogram @ Simon-spell ® Sketchboard @ Times-table @ Sets smart bombs and firing control.
Series-quiz ® XY-coordinates ® Count ® Equations @ Areas @ Guess-a-Volume Only £3.95

Angles @ Upstairs -Downstairs @ Music-notes @ See-saw @ Wipe-out @ Spell m XL GyiR New from Microgen
magical ad

Temperature @ Clock @ Money @ Snake EDUC ARE venture game with graphical position,
Mastermind ® Number-shoot @ +26 more allowing a host of options.

copies Educare’s SEI Only £3.95
I 13SEaDéJCARE |1 enclose d\OQUO/ postal order for £........... If you write a program which is exceptional, please submit
loane St.\Name. . it to us. We will offer a royalty if it is suitable.

London
I SWIX SAY lAddress Please add 40p postae and packaging.

— e — J —”:.:‘:.“. '“—“:-;-‘_".:.— J Cheques + POs })ﬂydb!e to MICROGEN 24, Aqal’ Cres,
Lot your chid banefit sarly. Send now. Bracknell, Berks.
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Creative use of
graphics
Meny innovative
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ZX81 HARDWARE

40 KEY KEYBOARD. Kit £20.95. Built £25.75 (RE77)
® Proper typewriter style keys.
& All legends and graphics in two colours.
® No soldering required 1o ZX81. Plugs in.
(RAM/Printer not affected)
® Complete with all parts, connectors, feet and comprehensive instructions.

24 LINE IN/OUT PORT. kit £16.95. Built £18.95 (RESS)

® Each line either in or out.

e Controlled by BASIC.

e Allows printer/RAM to be used without a motherboard.
{Motherboard version kit £13.50. Built £14.50)

3 CHANNEL SOUND/TIMER BOARD. kit £16.95. Built £18.95 (RE161)
3 independent channeils.

Controlled by BASIC.

Full range of notes.

Complete instructions with examples provided.

Can be used as a sophisticated timer/counter

MOTHERBOARD. xit £15.75. 8uilt £18.50 (RES2)
® Two connectors on board.
& Six connector board. TBA.

CONNECTORS & PLUGS

® 23 Way female connector for ZX80/81. (RES0) £2.95.

® 23 Way male connector. (RES7) £1.30.

® 23 Way male connector to fit two female connectors together. (RES0) £1.60.

® 30 Way ribbon cable. £1.40 metre.

o RAM pack connector. Allows RAM pack to be remote from ZX80/81.
RE170. £6.95 built.

® In/out connector and sound board connector. (RE78B) £2.95.

BOOKS AND TAPES
Getting acquainted with ZX81. £4.95.
Mastering machine code. £5.95.

BBC SOFTWARE

3D GOLF — £8.00

A new approach to computer golf, in which the player is
presented with a 3-dimensional view of the hole ahead.
Includes TREES, WATER, BUNKER and OUT OF
BOUNDS.

* * H*

MONSTER MAZE — £6.00

Eat the dots before the monsters eat YOU in this arcade
type game.

Prices include P&P, Carr & VAT. Both games for model B.

& * *

HARDWARE

BBC models A&B available ex-stock. Ring us for prices.

Programming for real applications. £6.95
Tape for real applications book. £11.44.

Send SAE 5" x 7" for free illustrated catalogue.
All products available ex stock (allow 7 days extra for built products.

PAYMENTS: Cash with order or ACCESS/BARCLAYCARD. Official order welcome.
Dealers write for rates.

PERSONAL COMPUTERS

20 Wellington Square
Ayr, Scotland
Tel: (0292) 285082

All prices include p&p and VAT. Overseas add £1.80.

REDDITCH ELECTRONICS, DEPT. YC

21 Ferney Hill Ave., Redditch, Worcs. B97 4RU
Tel (0527) 61240.

Great games packs for 16K ZX81 ...
. PACK 1
Keyboard with ASTRO-INVADERS

.. i Just look at these features ...
e Electronics ... then look at the price

@Superior machine code programming
@ Rapid-firing with explosive on-screen kill effect
@ High-scoring saucers @aliens @accelerating attack
@ Destructable defence shields @ On-screen kill count
® High-score update
@ Fast action space graphics
— a new dimension in ZX81 value

Astro-Invaders is yours on cassette for ONLY £3.65 with

FOUR BONUS GAMES:

ARCADE GRAND-PRIX — drive four levels of machine code skill
PENALTY — defend your goal against the sharp-shooting ZX81

i ‘s o 1 GOLF — judge shot-strength, angles, bunkers ...
égzsm ,',:‘:ufd?,ﬂ;im ‘gﬁa’d thets'sple: o ud 0 your 2461 e plus machine code insect fun with SWAT

Complete with the electronics to make “Shift Lock”, “Function”, and “Graphics 2° PACK 2

single key selections making entry far easier.
Powered from ZX81's own standard power supply —with special adaptor supplied. PLAN ET DE FE N D ER

Two-colour print for key caps. - - -
Amazing low price for complete build-it-yourself kit, blast alfens np h anet or. bit ...
only £18.95 incl. VAT and carriage. Order As LW72P eultra-dynamic machine code action @hostile alien-wavbes

: ” : . ST @fast responsive controls: ship up/down, thrust, laser-bolt, and
Full detals in the June 1982 issue of “Bectronics-The Maplin Magazine” on sale smart bosrﬁb @ comprehensive gco?ing
at all good newsagents price 60p. In case of difficulty send 60p to address below, e®explosive graphics..... ... explosive pricel
or £2.40 for annual subscription (4 issues). Planet Defender comes on cassette for ONLY £3.65 with machine

code STORM-FIGHTERS — combat 5 fleets of swooping aliens

l as you blast through space, BREAKOUT (machine code) — race
n 1 ﬂ\ P n Electronic supp“es Ltd agains’t the clock, plus GRAPHIC HANGMAN.

; 16K ZX81 cassette packs 1 and 2 are £3.65 each (post free in
P.0. Box 3, Rayleigh, Essex SS6 8LR. Tel (0702) 552911 U.K.). Fast despatch from
Retail shops at =
159 King St., Hammersmith, London W6. Tel 01-748 0926 John Prince
284 London Road, Westcliff-on-_Sea, Essex. Tel (0702) 554000 29 Brook Avenue' Levenshulme,
(Shops closed Mondays). All mail to Rayleigh address. Manchester, M.19
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Geme I1& II Approved Dealers & -
AVON Microstyle, Bath, 0225 334659/319705. BEDFORD

Comserve, Bedford, 0234 216749. BERKSHIRE P.C.P.,

Reading, 0743 589249. Castle Computers (Windsor),

0753558115. BIRMINGHAM Ward Electronics,

Birmingham, 021 554 0708. Consultant Electronics,

Birmingham, 021 382 7247. A.E. Chapmanand Co., ®
Cradeley Heath, 0384 66497/8. BUCKINGHAMSHIRE

Photo Acoustics, Newport Pagnell, 0908 610625. ® ®
CAMBRIDGESHIRE Cambndge Micro Computers, °
Cambrndge, 0223 314666. CHESHIRE Hewart

Electronics, Macclesfield, 0625 22030. Mid Shires

Computer Centre, Crew, 0270 211086. CUMBRIA

Kendal Computer Centre, Kendal, 0539 22559. DORSET

Blandford Computers, Blandford Forum, 0258 53737.

Parkstone Electnics, Poole, 0202 746555. ESSEX Emprise,

Colchester, 0206 865926. GLOUCESTERSHIRE

HAMPSHIRE Fareham Computer Centre, Fareham,

Hampshire, Fareham, 231423, HERTFORDSHIRE Photo

Acoustics, Watford, 0923 40698. Q Tek Systems, Stevenage,

(438 65385, Chnisalid Systems and Software, Berkhamsted,

044 27 74569. KENT Swanley Electronics, Swanley, 0322 64851
LANCASHIRE Harden Microsystems, Blackpool, 0253 27590, Sound
Service, Burnley, 0282 3848]. Computercat, Leigh, 0842 605730, BEC
Computerworld (Liverpool) 051-708 7100. LEICESTERSHIRE Kram
Electronics, Leicester, 0533 27556. LONDON City Microsystems, EC2,

01588 7272/4. Wason Microchip, N18, 01 807 1757/2230. Premier
Publications, Anerley SE20, 01 658 7131. NORTH EAST Briers Computer
Services, Middlesborough, 0642 242017. General Northerm Microcomputers,
Hartlepool, 0783 863871. HCCS Associates, Gateshead, 0832 821924,
NOTTINGHAMSHIRE Midland Microcomputers, Notingham, 0602 288281.
Mansfield Computers, Mansfield, 0623 31202. East Midland Computer
Services, Amold, 0602 267079. Electronic Servicing Co., Lenton,

0602 783938. NORFOLK Anglia Computer Centre, Norwich, 0803 29652.
Bennetts, Dereham 0362 2488/9. OXI-‘ORDSHIRE MJCIO Busmess Systems

E\s'gﬂllcey U:J‘UJ J -J l‘g l"t’.‘DDRa?iC;E?UlQ 9[71 IEld.H‘IU) uo'-maasaaoo D\JUI uu‘u

o Computing, Glasgow 041 5497. Edinburgh: 031 557 3937.

Computer and Chips, St. Andrews, 0334 76206. Scotbyte Computers, i 'J SOle ImpOI‘teI‘S
Edinburgh, 031 343 1055, Victor Monis and Co., Glasgow, 041 221 8958.

SHROPSHIRE Tarrant Electronics, Newport 0952 814275. SOUTH WEST

Diskwise, Plymouth (0752) 267000. West Devon Electronics, Yelverton,

082 285 3434. Bits and Bytes, Barnstaple, 0271 72789. SUFFOLK Elgelec Ltd

Ipswich, 0473 711164. SURREY Catronics, Wallington, Surrey, 01 689 6700/1.

Croydon Computer Centre, Thornton Heath, 01 689 1280. WALES Tryfan J fj

Computers, Bangor, 0248 52042. WEST MIDLANDS Allen TV Services,
Stoke on Trent, 0782 616929. WILT'SHIRE Everyman Computers, Westbury,
0373 823764. B&D Computing (Swindon), 0793 762449. YORKSHIRE

Media 5 Ltd; Sowerby Bnidge 0422 33580. Advance TV Services, Bradford,
0274 585333. Huddersfield Computer Centre, Huddersfield, 0484 20774.
Comprite, Bradford, 0274 8688%0. Superior Systems Ltd., Sheffield,

0742 755005. Photo Electrics, Sheffield, 0742 53865. Ebor Computer
Services (York) 0904 791535. NORTHERN IRELAND Business

Electronic Equipment, Belfast, 0232 46161. Brittain Laboratories,

Betfan 2se eI Chesterfield Road, Matlock, Derbyshire DE4 5LE.
Telephone: 0629 4995. Telex: 377482 Lowlec G.
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IMACE HILDERBAY LTD

Professional Software

g
ENGINEEDING SPECTRUM SOFTWARE

NOW AVAILABLE!

6502 BASED MICRO? e
SINCLAIR ZXPRINTER?
THEY CAN WORK TOGTHER 48K Payroll £25
WITH SILVERPRINTER |, until 21 September

the low cost interface YOU can build to connect the
ZXPRINTER to your micro (ATOM, BBC, PET, UK101,

TANGERINE etc.) Tape recorder suitable for microcomputer use, aligned
There are few components needed, costing around £12. and tested on computer signals £22 + £2 p&p

Our booklet “spills the beans” for £4.50inc. Roms, kits Hilderbay Loading Aid. Load your microcomputer
and completed units are also available. from tape first time, every time! £5.95

Send cheque or SAE for further details to: ZX81 16K RAM packs, comprehensively tested (for
bad bits, addressing faults, printer, saving) £30
IMAGE ENGINEERING

AYR KA7 2R7 HILDERDAY
SUMMER Z2X81 SALE!
Beamscan (beam analysis) )

Payroll ) £13 each
Stock Control )

FOOTBALL
MANAGER

Optimax £20 until 21 September

Budget | & Il £9 (2 programs)

AMEES =

| I Time Ledger )

Critical Path ) 2 €ach I

K‘"Ac
\Gu

These programs have been described and
reviewed previously (or we can provide
details).

*l-[ll 11~4(; 1 TABIFS‘*

rers
l'N 'H'/I.KAI“

All prices include VAT, and are post free. Sale
prices are valid until 21 September 1982. Free
updates, comprehensive telephone and
personal support, and competition prizes are
not available for summer sale purchases.

Hilderbay Ltd

* MANACERIAL RATING ;
* PICK YOUR TEAM FOR EACH MATCH % F.A. CUP
1)

Fhis is NOT a mere simulation. This is an exciting and highly enjoyable
game in which you play the part of a Football Manager coping with the
problems and decisions involved in running your club. There are o many
features it is impossible to list them here but included are form (top
teams NORMALLY win), giant-killings, wage bills to pay, and you can
even be sacked! It is a game requiring a great deal of skill, and people
play it for literally hours on end (we have proof!).
WE GUARANTEE that this is one of the best computer games you've
ever played!
BUT BEWARE, this game is extremely Jdd!l'l\t

TRLLELY

Professional Software
8M10 Parkway
Regents Park
London NW1 7AA
HARDNAR R QUINED made payabie 10: ADDICTIVE GAMES
Do Il | oD R T e Tel: 01-485 1059  Telex: 22870
SK ROM LEVELII MILTON KEYNES MKI4 7NE

16K RAM

IS SUPPLIED WITH INSTRUCTION BOOK
FOOTBALL N‘A\A()l‘;R - OCCUPIES THE ENTIRE 16X RAM :

16K RAM PLEASE STATE COMPUTER
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GREAT NEWS for ZX81 AND Spectrum owners!

H I R ZX cassettes

for just £1each!

Why pay from £4 to £15 or more for a single cassette of programs—
which may only interest you for a while—when you can hire from a
wide range, for three weeks, for just £1 each?

Software Library caters for users of ZX81 (1K and 16K) and Spectrum
—and it's ideal if you're thinking of upgrading, for you can switch to
tapes suitable for your new hardware at any time, and at no extra cost.
We'll even make you an offer for your existing tapes!

Subjects include exciting machine-code games, educational, toolkit
and home/business utility programs. All cassettes offered are
genuine commercial originals, and a free quarterly newsletter keeps
you up-to-date with new introductions.

SPECIAL OFFER! Join now and get your first tape on FREE hire!

e
The Sinclair Owners’
SOFTWARE LIBRARY

Heather Cottage, Warren Road,
Liss, Hants GU33 7DD.

I'd like to join the Software Library for the next 12 months, and enclose my
membership fee of £5. Please send my first program tape on free hire, plus
alist of others available. | understand that | am under no obligation to hire
any minimum number of further tapes, and that if I'm dissatistied with my
first tape you will refund my money in full and without question.

| own a Sinclair ZX81 1K / ZX81 18K /| ZX Spectrum (delete as appropriate)

C.P.S. GAMES

THELORD OF THERINGS : part 1

Don’tsay ‘'NOT ANOTHER ONE!"”

This adventure takes youright through the book! The first part (there are six) is
now available and the other parts will follow soon.

Part 1takes you from the Shire to Rivendell. Itis areal adventure, and on the way
the Dark Lord throws everything at you Tolkien could think of. The game
contains graphics too. Plus a few surprises we'd rather not talk about.

Any one of the tapes can be playedindependently from the other ones.

AC.P.S. GAME. £8.00
DARWIN

Evolution as a game. You start as a single cell. Environmental circumstances
change and you have to make decisions. If you adapt youmay survive and
change. Ideally you end up as man but beware, depending on your decisions you
might end up being a fish or a bird. Perhaps even aworm. AC.P.S. GAME £7.00

EVOLUTION OF MAN

The evolution of the human race started long ago. The game begins somewhere
in thatremote past, when our remote ancestors were roaming the plains. As
climate and other factors change, you must adapt. The way in which you decide
to do thisinfluences the line of evolution you will take : Neanderthal,
Cromagrion, extinct? Who knows.

Darwin and Evolution of Man are based on scientific facts and have a definite
educational value. AC.P.S.GAME £7.00

THE GAMBLER'S PARADISE

A real treat for gamblers this tape contains craps, chemin de fer, zanzi (a French
dice game), roulette, heads and tails, horse race and a few more. Money on the

table, please. .. AC.P.S. GAME £3.00
PETER RABBIT AND THE MAGIC CARROT
An adventure for the very young

Thereis nolonger any need for your youngest children to gaze wistfully at your
computer.
This new series of adventures is mainly based on graphics, and has some very
elementary instructions (for which the help of a grown-up may be needed).
Peter Rabbit goes on a quest for the magic carrot. On the way he can getlostin
the forest, meet nice (and not so nice) friends and he must find the secret cave,
then get out with the magic carrot.
Wantto see some little eyeslightup? AC.P.S.GAME. £3.50

Also available! Peter Rabbit and the naughty Owl.

Peter Rabbit and father Willow,

Available for ATARIand ZX81 + 16K.
C.P.S. 14 BRITTON STREET LONDON EC1M 5NQ

ZX81

HINTS AND TIPS FOR THE
ZX81 by Andrew Hewson £3.95 2K Same s 18- 85

Themos!complelebookatthepuce

Goot vebye #nd guie fascmasag ) very nespensive way of af guv g

Computer Noe 1981

rOae Byt 16-32K "Same m 4R - BX
AT dar Semessdd s BE

16X "Can be swriched outsa 4K IdxCh
angd vac a1 300ieited b gragtect wtc A
AAM 37¢ Lnatiel tad Dy Cothng DO AT

onch of e dprevring EEeterte

80 pages aepiymny how 19
oot Sng Space - i rand
Understandmg the Displav Fua - o

D104 BTN - ARDLN g Bl DL COMOTEREn Sty Prina 10 LONvert {Fe -
nundreds of pubhahad 2X RO programs On
1L Srugyes (07 Dassng ot Detw e (o 0
CaRSEIe IAS watablinhieg Jrte fes Mach - -
wrow 3bout TXB0 mach e irguage !-.-:«-uq\ w20 mele Ked edd and
Save Machme Code and ho «-aua.q- ‘r-ﬂ." Jtnes and DIOgrnTs
a -;n Ter @) ree diby th
Vsl ntara T e Terae
H-..-UNC!l SHOOT STAT

the funval Chaples comnt of 12
l;!.l!"!\w‘l‘n ‘w-n\u\.lmu
8

Z80 OP CODES

16K MEMORY

HEWSON CONSULTANTS

64K MEMOPACK

o Cavsetio Can Do s iedt

310re aCha ( O3 10VINE OF 10 SIAM 8 VB Yov Gy by FRnre '\,ﬂrd‘-w e

ez ‘ a——#—q

TEMOPBH 64k

ZX81

PUCKMAN NEW/
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NEED MORE MEMORY
FOR YOUR ZX8l..?

¥ Free X
16K'£2495 16k Bank Account cassette by

Futuresoft + £10 Trade in on our 16k unit
for a 64k unit if returned within 6 months-

64K-£54.95

we at Pretorius Systems have commissioned a leading electronics company to design
for us a low cost VERY high quality memory module specifically for the ZX81. It can

be used in any expansion system and simply Plugs into the back of yaur ZX81 and
as such is fully compatible with the ZX81 printer.

The 16k module will give you 16 times more memory and is finished in ABS

plastic. Their is also a 64k version which will provide you with pure 64k of
program POWER. This amazing achievement is packed into exactly the same casing
as the 16k module and |ooks identical. Note: these units are BRITISH made and
should not be confused with low quality imports that overheat and have sloppy
connectors,

Nothing more to pay! Prices include VAT + FREE postage (overseas orders +£2)
14 days money back offer if not satisfied + 86 months warranty.

Your order is recieved at 8.30 and is despatched by 12.30 the same day.

PLEASE SEND ME: Quantity Price Total

Date 18k 24.95

N B4k 2 54.85
ame

Address

Payment to: PRETORIUS SYSTEMS
Mail to: B.C.M. BOX 7977. WCIN. LONDON. ENGLAND.

YC8
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Electronequ?p

BBC1 BBC Micro Model A 299.00
BBC2 BBC Micro Model B 399.00
BBC21 Upgrade Model A to B 115.00
BBC22 14" Colour Monitor 287.50
ATM1 Atom assembled 2Kram 165.60
ATM2 Atom assembled 12Kram 188.60
ATM3 Atom assembled 5Kram colour 188.60
ATM10 Atom Kit 2Kram 132.25
ATM11 Atom Kit 12Kram 155.25
ATM25 New PAL Colour Encoder 43.70

ATM26 Atom 1.8A Power Supply 9.66
ATM53 Atom DIN to Cassette DIN lead 2.30

Prices include VAT and Postage
fexcept BBC micro’s £2.50).
All items in stock — same day despatch.

All upgrades etc. are fitted free of charge and the
computer fully retested. Credit cards not accepted
for BBC micro’s.

ELECTRONEQUIP
128 West Street Portchester,
(opp. RUBY) Hants PO16 9XE.
Tel 0705-325354

ZX81 16K

ZX-MC

® ELIMINATE MACHINE CODE PROBLEMS with ZX-MC —
a new machine code debug/monitor for the ZX81 16K.

¢ ENTER. RUN & DEBUG your machine code programs
independently of Basic commands. ZX-MC resides in RAM,
and leaves you 12 %K of memory to work with.

® SAVE & LOAD your machine code programs AT DOUBLE
SPEED. At last you are freed from storing your M/C in arrays
or REM lines.

© REGISTERS DISPLAY & BREAK POINTS to make
de-bugging easier — PLUS many more useful commands.

e A MUST FOR BEGINNERS & ADVANCED USERS —
concentrate on your M/C programs, not on how and where to
store them.

® ZX-MC is supplied on a high quality cassette, with a
36 page operating manual.

Incl. VAT
£7.50 cwo, C PP

\,o"zeé? SCREEN KIT 1

A suite of machine code routines for use in Basic
programs, to enhance your screen display, and create
DATA FILES on cassette. Screen Kit becomes part of your
Basic program.
o DATA FILES — Save & Load, at double speed, just the
Basic variables. Load different variables into the same
program, or exchange variables between programs.
e DRAW A BORDER o KEYBOARD SCAN

+ FLASHING CURSOR
o CLEAR PART OF SCREEN

o LOAD ANY CHARACTER
TO WHOLE SCREEN
e INVERT VIDEO OF PART OF SCREEN ¢ MEMORY LEFT
o CLEAR SCREEN BY SCROLLING UP, DOWN, LEFT
OR RIGHT Incl. VAT & P+P
® Supplied on cassette with instructions. £570 {C.W.0.)

Programs available mail order
only. Please make cheques/PO
payable to:

Send SAE for more details.
Allow up to 14 days for
delivery.
7 6, Corkscrew Hill, West Wickham,
PICTUREBESQEES ke are sse.
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ATOM USERS!

ADROM 4000
‘ WITH 2 CARDS

Problem! Two or more
Eproms and only one
socket on your Atom.
SOLUTION! is an ELINCA
ADPROM unit and use any as required
for only £39.10 incl. VAT etc.

Win an Adprom 4000 in our “One Line Program’ competition.
Details in our brochure (don’t forget s.a.e. please)

Type AC155 £31.63 incl. VAT etc.
can be supplied with single Adprom
as in photograph

Full details of all our products will be sent on receipt of an A5
s.a.e.

ELINCA PRODUCTS LTD (pept. ¢
LYON WORKS, CHAPEL STREET
SHEFFIELD S6 2HL /

NEW softwares for NEW computer

ZX SPECTRUM

Also available for ZX81 (16K).

SOUND & COLOUR ON ALL ZX SPECTRUM PROGRAMS
SEA WAR: (ZX-sp £7.00; ZX81 £6.00)

Completely new designed game for one or two players.
Attractive screen display and super control.

IQ GAME PACK I: (ZX-sp £4.00; ZX81 £3.50)

1Q GAME PACK II: (ZX-sp £4.00; ZX81 £3.50)

Each game pack contains three individual programmes. You will
have lots of fun with them, and improve your I1Q too.

FREE 1Q GAME PACK (I or Il state which when ordering) is
offered to the first 222 orders of ““SEA WAR' game.

Send s.a.e. for full details. Mail order only.

(All cheques and postal orders made payable to:

Fanda

51 Elgin Street, Shelton
Stoke-on-Trent ST4 2RD

‘ Software,

Please send me:

ZX-81
atEzZ:i00 — - atf6.00
at£4.00 at £3.50
1Q Game Pack Il — —atf4.00 - atf3.50
l enclose £ for above items.
My address is 2=

Game
Sea War
1Q Game Pack |

ZX-sp

My name ___

Signed

All prices included VAT and P&P.
U.K. delivery: Allow up to 28 days.




The specialists n internal plug-in
o memories for ZX computers announce: -\ (5
e 80K s (G2
3 RISEER AR IR EA G £l 2 it
0 ‘6 = /m‘mn -
55 SPECTRUM
N 0O i £
3 £ now attainable for the price of 2 48K VIC-20 CPU 150.00
modelll with our SPBO low-power £ VIC-20 C2N Cassette 34.00
Sinclair look-alike. ATOM 8K + 2K Kit 119.00 VIC Printer 187.00
S0 : ; ; b ATOMSBK +2K Assy. 149.00  VIC Floppy Drive 304.00
F iy id | to the Sinclair 32K internal plug-in expansion but with double
x::z:s::.:: (!5::;[:;» gF'SC; plugs into the sockets ;rc\wded onthe 16K SPECTRUM ATOM 8K + 12K Assy. 170.00 VIC Memory Exp. _Boafd 98.00
by Sinclair for his 32K expansion board. Instructions 1o our usual high standard makes ATOM 12K + 12K Assy. 199.00 VIC 3K RAM Cartridge 23.50
fitting very simple indeed. The SP80 in no way interferes with Sinclair add-ons — ZX ATOM Power Supply 8.00 VIC 8K RAM Cartridge  35.00
Printer, RS232 interface. Microdrive . . . ATOM Econet 70.00 VIC 16K RAM Cartridge 56.50
. l.'\.‘-ew low prices on our highly successful internal memories for ZX81 1:. Ea;t ATOM Eplg‘r)cgrammer 40.00 vic Pr%garratmmer s Aid 27.00
S ! > ' €6 4BT. g . : 4
:.;r::on Robotics. ‘Finlandia House', 14 Dnnr;:llai'::: L&:ﬁﬁx L) Prog. Power Toolbox 24 50 VIC StiperExp. High
CHIPSWITCH kit doubles your X681 memorvto €470 M D SR et o e 2200
2K (this kit requires soldering) 7 R & - " s e ac ln;! ode Cart. 6.50
INCREMENTAL internal 2K plug-in memory £17.75 *10% off Acorn & Bug-Byte oystic .
extension for ZX81 expandobleto 16K i ATOM Software *10% off VIC Tapes and
Additional 2K chips for above (HME116P-3) £4.50 RERHCET, SEHTTIERALS Games Cartridges
MAXIMEM B4 K internal plug-in mem ZX81 £49.95
MAXIMEM 54 Kintemal phiy:a _r-molfcf__s e Printers (Atom or B.B.C.) BB.C.
= MINIMAX 16K version of MAXIMEM upgrade- £34.95 MX80T 290.00 A - B Expansion + Test 90.00
& 0016 R O S e MX80T/3 299.00  Part Expansion (32K RAM +
E SP80 64K internal plug-in memory extensionfor  £50.00 MX80FT/3 340.00 Printer |/face) + Test 46.00
o DXSPECTRAUM gving 8OK'of user RAM ~ =~ 11 s TNESS 5 MX82 330.00 RAM Expansion Kit 26.00
S SP8O Kit version with full instructions A 7., e e iy ST T MX82FT 362.00  Printer Interface Kit 9.83
SPBO fitting service (price includes excess pip)  £9.00 “Gﬂ:;go’(:; %88 E:glixpaeﬂs‘ontﬁét': ggg
Telophone-;quifies on 01 471 3308 j_W)_S?ago anci_tarcf_l_rlgﬁ_ 45_p BBC or ATOM Jumper 15'00 gue input Ki C
All prices already include VAT [orate Monitors (B.B.C.) * Please Add 15% V.A.T *
;mf“‘;“ik ; ‘]{;‘(:Uf:éq:‘red!a r:;Alnm:!!mD:nrl*:s] eturned within 14 days of receipt BMC 240.00 " Orders Over £20 Post Free *
efuncs iess . anah 1tems retu \ 1 . . ¥
Send stamped addressed envelope plus acditional 12%:p stamp for catalogue gqif;ivét}e\?\ﬁs 268% (P)(;gfars BU.ndEf £20 Add 50p
Cheque/Postal Order payable to EAST LONDON ROBOTICS € ; g
Name: Mr/Mrs/Miss S — — —_— Books & Software — Spares and Repair Service
Address: R e R ———— Send for Stock/Price Lists ———
STOP PRESS!!! Transferall your ZX81 BASIC and Machine code programs and data
onto your SPECTRUM in minutes with our new SLOWLOADER available sg%ré" D_A_ Computers Ltd.
184, London Road, Leicester, LE2 1ND.
Telephone (0533) 549407

BYGER BYTE 32K
+ Ram Pack

Why put aside your 16K Ram Pack
when you can use it together with the
NEW BYGER BYTE 32K + Ram Pack.
The result being 48K of memory!!

No trailing leads or wires and no extra power supply required,
all you need do is plug existing 16K ram pack into
the back of the NEW BYGER BYTE Ram Pack.
Bug Byte, Sinclair & Downsway

And BINGO!! 48K of memory.
: B iNC.
Please telephone for further information.

The NEW 32K + Ram Pack
Please rush me by BYGER BYTE 32k Ram Pack

is tested and guaranteed with
the following 16K ram packs;

BDDRESS . ol 5 s oo doa s e o i sat s o, oMoy S i DR S LR s
PLEASE MAKE ALL CHEQUES PAYABLE TO

Phoenix Marketing Services
Oaklands House, Solartron Road, Farnborough, Hants. GU14 9%

Tel: (0252) 514990. = =
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1 DOVER

ZX 81, SPECTRUM OWNERS

IT'S HERE! THE BOOK YOU'VE BEEN WAITING FOR!

LEARN WITH YOUR SINCLAIR MICRO-COMPUTER
BY FRANK ORVILLE

LOOK AT THESE PROGRAMS:-

ALPHABETICAL ORDER Input up to 450
vords. The computer sorts them.

ANT I-AIRCRAFT GUN A very enjoyable

game .

MORTCAGE Works out all the inform-

ation you need to know about
mortgage loans for house purchase.

DRAWING Draw trees, faces. Make
your araw;ngs come alive,

CALENDAR Print out a calendar
starting in any year.

CORN

ATOM

Somewhere in the Old
Country House, the famous
AFRICA DIAMOND was
hidden. Legend has it that
possession of the gem will
give countless wealth and
éven magical powers!
However, to take the gem is
no easy task! Vampires
dwarfs, wild dogs, to name
a few, have taken over the
house, and will welcome you
with open jaws! All this
makes the AFRICA
DIAMOND a true test of
cunnning, intelligence and
wit. Are you smart enough
to take the gem? After all,

the most you
have to lose
is your life!

2 BRRROV LETTER WRITING Store up to 20
names and addresses. Write letters

3 CAMBRIDGE fast.

s DUBLIN WORD GUESSING TYPING  An amazing
Lyping program wnich remtmbeérs up to
200 words from your text and every
time you type in a now letter, it
. attempts to gquess at the word you
iz are currently typing. If che juuss,
printed below the line, is correct,
- the complete word is placed with a
following space in one stroke.

An advanced adventure game written for the ACORN ATOM.
AFRICA DIAMOND was written to give you a full 10K of program

2 : :
=S power for the regular expanded ATOM, in doing so AFRICA
‘wﬁ_%‘ﬁ Draws a map of the DIAMOND has used techniques new to ATOM programs.
| ritish Isles and works through a 25
° 3 round quiz in which you have to pick
out the name of the flashing -
Ot Aon: ey e icn Ibais THE AFRICA DIAMOND
&
e ALSOL. o X7 you have a/fullcalEed Please rush me AFRICA DIAMOND. | enclose cheque/PO for only
kuyboard, you can teach yourself to £6 (fully inclusive). Payable to Ramtronics.
7 s type.
s : NOMB . S s et trn s e e Y e A e e S e L s P G
ePrograms not suitable for Spectrum.
Learn With Your Sinclair Micro-Computer £5 Inclusive AT - o s e e e R Sy S e e e R e xS e e S d m B D e e e e A

Book with set of cassettes £12.50 Inclusive

Send P.0. or crosscd cheque made payable to Mr.P.L.Donovan, toi-
Nr.I‘._L.Dono\.ran_
ggorl::;:t:f‘w' Send to:
RAMTRONICS, P.O. BOX 173, LONDON SE24 5QZ

Leicester LEZ 1RA
ST
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. GIVE US A RING

BEFORE YOU BUY
YOUR MICRO!

COMPUTER, PRINTER, DISC DRIVES & ACCESSORIES

ALMOST EVERY MAKE OF POPULAR COMPUTER STOCKED
AT PRICES WELL BELOW RECOMMENDED RETAIL

ON 01-441 2922

AND SAVE £££’s WITH THE
LOWEST PRICE GUARANTEE

All products carry a 1 year guarantee (parts & labour) !
Pay and extra 10% for a 2 year guarantee
RE

f
INSTANT CREDIT

Just pay the
deposit by Credi
Car d and

take it away

\ .I 1 | “ I |
/\\ , L AL ORDER 107
= 4 Station Road. New Bamnet,
‘P_S. , “Eu!@p@s La!grest DI,SC,OU!!! :l_h_f?ﬁ?.fh‘ia “\'cev:vhxxr et

“ ‘ﬂc “ — 3 ) % R B ucnuuxuau'u':. EL‘J AN VY
W vovei®" _ 1 Personail COompuier otoieéS  (Ciose to New Barnet BR Station -
e axy . Moorgate Line)
on Soﬁw TELEPHONE SALES Telephone: 01-441 2922 (Sales) 01-449 6596
OPEN 24 hrs. 7 days a week M Telex: 298755 TELCOM G
01-449 6596 OPEN (BARNET) - 10am - 7pm -

Monday to Saturday




software), here it is:
SPECTRUM ARCADE PACK 1
featuring: Missile Commander: defend your city

against ICBM's streaming from the heavens, causing a series of multicoloured noisy explosions, you must also
deal with marauding enemy bombers. There are 10 skill levels, as the city quakes under a nuclear attack you are
given an on screen score. Lunar Lander: falling towards the lunar surface your lander must be brought to a
safe halt on the green moon, a new surface is generated, on each run. You have only limited time and fuel.
This program makes full use of the Spectrum HIRES graphics and programmable characters. ALSO, in the

same package, AVALANCHE, a
breakout game where knocked
bricks don’t just disappear they
drop — on you! PATTERN,
spectral Kolaidescope. PLANO,
turns the Spectrum in to a musical
instrument. These programs use
micode and exploit the fullest
Sound and Hi resolution graphics
potential from your Spectrum.
£5.00 (the entire package)

Available end of August: ARCADE
PACK II, featuring two more all
time favourite Video Arcade games.

ZX BUSINESS SYSTEM

Now installed in many businesses, comes with PURCHASE, SALES LEDGER
for 100 + entnes per week. does daybook analysis, VAT incl. and excl., totals,
password protection plus many more excellent features. You also geta STOCK
CONTROL. MAIL LIST snd PHONEBOOK. Easv to use, designed for everyday
small businesses. Includes instruction book and tape. £17.00 incl. VAT.
And does the job of systems costing hundreds of pounds.

“ZX AUTOCODER

Writing machine code?
Some love it, some hate it but AUTOCODER just gets on with it. Helping you
produce machine code programs from BASIC. Easy to use and very helpful.
Converts PRINT, PRINTAT, IF THEN, GOTO, GOSUB, LET INKEY$, POKE,
PEEK, CLS, etc. ALL £5.00 incl.

MORE DEALERS ARE INVITED

ZX VIDEO GAMES

This latest package of software 10 be released must surely be the most amazing
available in the world. It features on one cassette all the fast action machine
code games that other companies would sell for £5.00 each, bul we are abla to
bring you aff the following Machine Code Arcade games for thal price. Not only
are they excelient value {or money but they are of the finest guahity avatlable for
the ZX81. ZXVG contains:

UFO BOMBER

You are on a mission 10 destroy énemy fuel pumps and installations, eight
direchons of movement through caves, fuel dumps and over rocky lunar
terrain, You drop smart bombs and can straffe with your gun that fires
streaming lasar shelis. This game is complately addictve, and gives you on
screen and Hi scores.,

SPACE INVADERS

This is not our “version™, this is just &ke the real thing, with four types of
crawling invaders, defences that crumble as they are hit, UFO’s for extra
scores, Onscrecn scoring and Hi scores. This game is brlliant!

GALAXIANS

Wave after wave of sweeping invaders drop their bombs at you. Your only
hope is 1o doedge and destroy them. This is @ most addictve game, and we
guarantee that this game will make your ZX81 really come to hife

Thes game pack contains some other exciting machine code games, but you'll
have to get a copy 1o find out what they are!

We absolutely guarantee that this will be the Des! value pack of video games
software you have ever had, for quantity and quaiity. To make sure, just ask
someone who has had this pack, enguire at your local computer shop, of send

| SHOWROOM

Opening shortly opposite Debdale Park, Gorton, Manchester

All prices incl. VATR and p&p. Please send to

CONTROL TECHNOLOGY, 39 Gloucester Road, Gee Cross.
Hyde, Cheshire SK14 5JG (061.368 7558)

FOR THE INCREDIBLE

ZX Spectrum

g o sy e AND THE ZX81

16K PACK 123

Pack 1, 2 & 3'include all of:

AIR TRAFFIC CONTROL: Animated radar screen of busy airport shown. You
must bring planes into land; INVADERS SELFPLAY; PHONEBOOK — keep
friends’ and relatives numbers on cassette. COMPUTER DATING, who will it
pick for you and those around you for a laugh. ADVENTURE ATLANTIC: you
may become very rich or marconed forever. BREAKOUT: SQUASH:
LANGUAGE TRANSLATOR: translates any European language 10 any other.
COMPUTAPUNT: predict horse races and football pools with you ZX.
INDISCO, video roadracer. DRAUGHTS computer chequers, with kings.
BATTLESHIPS, nautical naval battle at home. MASTERMIND: brain teaser,
see if you can beat a microelectroic mind.

THIS MASSIVE PACK OF SOFTWARE IS ONLY £5.00

CALL SIGN Co PG
HEW DAY Ao
ECTION D™ M
A LI ¢
e

LOCITY U

Draughts (ZX81) UFO Bomber (ZX81):

ABCUEF G

OV i e %0 0e

= J PR 8 (3N

HRECDEF Gt

‘OUR LAST MOUVE URS TO E..
HI3 HMOUVE FROM

[ro=——mm— e ee——ee— ————— 1
E Please send me as soon as possible the following: i
3% 08 RN =R | PO K £/, - T T T 1
| O i Y
! I enclose a Cheque/P.0. for the total £ i E
i NAME . !
i ADDRESS e i e i
T POSTCODE___ !
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