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LONELY Genie I Microcom-
puter, early eighties, with large
peripheral family but currently | st
unattached, would like to meet | wish
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Buying your first Genie I microcomputer is just the start of a long and enthralling adventure, for it won't
be long befdrefyou will want to expand your system with some of the wide range of peripherals which

make up the complete Genie System.

-

Firstly there i1sthe
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, 5232 interface or S100

Then there is the

a compact unit with 80 column, 5 x

T matrix print-out, which connects
to your Genie through the
Expander, or via the Parallel

Printer Interface. L____ _

The suprgme advantage of the Genie I system s
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! 3

The recent improvements in the Genie system,
including Extended Basic, sound unit and

Aliel L] [ELE T L) LFs = ne 1ea

system for the committed hobbyist, and an
excellent and easy-to-use educational tool.

HOT - LINE ON 0629 4995

far all your technical advice and sefvice back-up oh any
aspact of the Cenie syatem direct from the experts!

The &/ 42350 &FA LW K
gives you greater storage
capacity and full random access
file handling, with the option of
double-density through a
special adapter.

4§ New Dual Disk Drive

now available!

B A e

Finally, there is Genie's very own

a must if you want to let the rest of
the family watch their T.V.In

\ peace!

F Available in B & W or green tube.

r------_------1

Please send me FREE, 16 page colour brochure on the

l Genie Computer System. | enclose 25p postage.

C 7 A% & o - | Chesterfield Road,
ANV T Matiok,

J U U A YAV o)) Derbyshire DE4 BLE.

i sekwiruins 75ge Telophone: 0829 4995,

CLeCIIONICS ros. 377485 owiont kb




YOUR LETTERS:
Beating logic; misadvenrture; pure artistry.

NEWS:
Sharp pocket computer; micro viewdata; and
biggest-ever Computer Fair. 1 7

COMPUTER CLUB:
East London Amateur Computer Club

compares the BEC Model A and B.

ZX SPECTRUM:

Tim Hartnell evaluates Sinclair’s Spectrum
and pits this colour micro’s performance
against its competition,
~ VIC-20 SOFTWARE: 24

The latest software for the Vic-20 reviewed by
Boris Allen, who concludes that the quality

could be improved. 2 8

ZX-81 KEYBOARDS:
Stephen Adams looks at the growing variety of
keyboards for the ZX-81 and decides which
are the best value for money. 3 2

FLEXIDISC:
A free Othello program on flexidisc. Bill

Bennett shows how this could become a cheap

alternative to software cassettes.
INTERVIEW: 36

Ron Bissell, of Macronics, talks to Brendon
Gore about a new disc system for the ZX-81.

BBEC PROGRAMMING: 39
Features of the BBC Micro not included in the

manual.
VIC-20 MARS: 40

A space game for the unexpanded Vie-20 by

Paul Edmond.
43

BASIC TRANSLATIONS:
Tony Edwards continues his series, this
month concentrating on converting BBC Basic

1o other dialects. 46

ATOM UTILITY SET:
David Berry presents a do-it-yourself toolkit

for the Acorn Arom. 50

ZX-81 MONITOR:
A machine-code monitor by John Sylvester
offers fearures Sinclair missed.

PORTABLE COMPUTER: 56
John Dawson explains how to build your own

portable computer.
RESPONSE FRAME: 6 1
More answers to your technical queries.

FINGERTIPS: 63

David Pringle looks at programs and tips for

calculator enthusiasts.

SOFTWARE FILE: 67
Another eight pages of your programs,
including ZX-81, Vic-20, BBC Micro and

others.

COMPETITION CORNER: 79
Result of the Klingon Death competition and
a further puzzle for a £15 book token. The
Arfon expansion board crossword falls
berween pages 18 and 19,
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EDITORIAL

THE SPECTRUM'S arrival on the microcomputing front line will decimate the ranks of
prospective Vic, BBC Micro and Artom users, but will the ZX-8] be its first victim?
Undoubtedly even before their expectant fingers have had a chance to grapple with the
Spectrum’s complex shift-key system, many ZX-81 owners will find the prospect of low-
cost colour, sound and memory a lure too strong to resist. But with substantial ZX-81
price reductions in the air — £50 for the basic machine — the 81 will still be in a very
strong position to offer the young or the penurious beginner an ideal point of departure
into computing.

Some of the 180-odd companies which have sprung up to service the ZX-81 with
software, hardware and peripherals have already reported a drop in trade since Sinclair
announced his new colour computer. ZX users are clearly waiting for a sight of the new
micro before deciding to shell out more on expanding their existing systems. But the
atractions of the Spectrum will reach out beyond current micro owners to those who
decided against making the ZX-81 their first machine when they saw its flickering screen
and heard about its capricious loading.

The Vic was aimed at those first-time users. Now one can only speculate on what
Commodore’s response will be to Sinclair’s latest venture: it will have to be strong if it is
to save the Vic-20 from an ignominious end to a brief career. At £180-plus for a 2.5K low-
resolution colour computer, the Vic has overnight became a radically less attractive
proposition when compared with the £175 needed to secure a 48K high-resolution
Spectrum. Drastic price cuts seem the only answer. Commodore’s £100 Ultimax might
have had some say in the matter, if it had not been shelved for the immediate future.

In any case the Spectrum will not have it all its own way. The BBC Micro, despire its
higher price, still has fearures that Sinclair’s colour micro cannot rival — a real keyboard,
sound synthesiser and composite video, for example. Furthermore the Electron, Acorn’s
still-secret weapon, could present the Spectrum with some very tough competition.

Perhaps the last variable in the micromarket equation is Sinclair's Microdrive. Coupled
with the power of the Spectrum, the appeal of 100K mass storage for £50 may add uptoa
renewed period of the Sinclair domination which started with the announcement of the
ZX-80 in January 1980.

The projected new price for the ZX-81 is £80 with the 16K RAM pack. That should be
enough to ensure steady sales in the UK., and continued success worldwide. At the same
time, the cost of the ZX printer has discreetly risen to about £70. Sinclair has made it clear
that he will not stop ZX-81 production. In any case, unlike programs loaded into a wobbly
RAM pack, the 350,000 ZX-81s already sold will not just vanish into thin air. B




CHROIASOE electronics

48 JUNCTION ROAD, ARCHWAY LONDON N19 5RD 100 yds FROM ARCHWAY STATION & 9 BUS ROUTES

TELEPHONE: 01-263 9493/01-263 9495 TELEX: 22568,

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS

VIC 20

* 24 Colours, 8 for Characters, 8 for Border,
16 for screen mixed as you wish.

UK101Kit inc 8K memory £125 e
Ready Built inc 8K memory £175

*3 tone Generator for sound. :
*Uses Pet Basic "Plugs into T.V. EE ngféeatﬁ;igr?aei% 1 Egg
.mgﬂgﬁgl’;‘f:'ﬁ?ﬁm to 32K (P:arallel Printer Interface E;g
i~ ases .
;Dier:dgggg?r and o Chromasonics Sound Kit £24.50
MIC. Cansatin Dock 32K Dynamic Memory Board
ONLY £38.00 only £89.95
ﬂféigﬂeﬁgﬁﬂ Printer P.1.0. and Eprom Programmer Kit
80 Column, 30 CPS, only £24.50
Tractor Feed
ONLY £199.95
APPLE Il PLUS — PEl—
AUTOSTART “"EUROPLUS"” 4016 16K RAM 445.00
48K Apple Computer 649.00 403232K RAM 569.00
Disc Drive with Controller mgﬁgiﬂ gg
349.00 8096 . ' -
Disc Drive without Controller %g:ztg::: %g
299.00 .
Eolour Card 69.00 4022 Printer 80 Col 357.00

8024 Printer 132 Col 975 lIl

Silentype Printer 199.00 / = 8026 Printer/Typewr

~Graphics Tablet 425.00 m m

o —— 8027 Daisy Whee! 735.00
, A range of Apple / A= ‘éﬁiﬁ\ 1-\ range of Pet

PCEesOa. tae ‘_-* Accessonesand
Software are available

Software are
available

PRINTERS: 'V'DE?: E:'E L2 EGN0

INTERFACES AND CABLES i ; . In-
. FOR APPLE Ii, PET. TR550, tegral Cassette Deck, UHF O/P, 18K

‘I RS232, UK101, SHARP RAM, sll TRSS0 festurss. Simply

T e SUPERBOARD — ALl - plugs into moniter or UHF TV. With

AVAILABLE. i, Rl

' epSoN MO FT/1 e | | SNSRI B
EPSON MXB0 £369 Dual single sheet frction and SEUND KIT (FITTING EXTRA) : F8.70
Dot-matrix printer with Pet tractor feed, 8 wire head, true LOWER CASEKIT (FITTING EXTRA) £29.80
£36.00
£199

graphics interface. Centronics descenders COLOUR KIT (FITTING EXTRA)
parallel and senal. Pet and EPSON-MXB0 FT/2 £440 EXPANSION BOXINC 16K RAM

Apple compatible. True bidirec- An FT/1 with high resoluticn 16K /32K RAM BOARD £94) F129
tional, 80 cps. graphics NEW GENIEIINOWAVAILABLE ...............c..... £310
EP80 MX82 £389 SEIKOSHA GP80A £199
As MX80 plus high Resolution Dot maj!rlnhECET.ﬁc%I:mnsaﬁ
| k gt
N oot i TANTEL
JUST PHONE FOR FURTHER DETAILS PRESTEL BY TANTEL

COMMUNICATIONS AT YOUR FINGERTIPS
FOR BUSINESS & HOME. UP TO DATE INFO

MONITORS -

0 O 180,000 pages of information on Travel, News,
9" Green Screen £99.00 HITACHI PROFESSIONAL Investment, Holidays, Hotels Etc., Eic

12" Green Screen £125.00 9 £99.95 £159

12" BMC Green Screen £159.00 12 £149.00 TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS.

DEMONSTRATION AVAILABLE AT OUR SHOWROOM.

|  Please add VAT 15% to all prices. Postage on computérs, printers and cassette decks charged at cost. all

|  other items P&P 30. Place your order using your Access or Barclaycard (Min. tel. order £10). Export enquiries
walcome. Official orders welcome.
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When adult
ediicaiion becomies

amn

2 ‘A7 BIG SAVINGS ON

. ATARI

400

SPECIAL PRICE ONLY
INC

£299°

Complete with BASIC
language cartridge and

MAIN DEALERS FOR manual

Available whilst stocks last!
ACORN-~VIC 20 ous ATARHE 410

B.B.(.-ATAR} CASSETTE RECORDER

AND sonwnrz: SPECIALISTS NOW ONLY £45

e Ifs here at last!
LAk Games Puck'l

Suitable for BEC models A & B

ARRIL I8 LCH T

IIIIIII

GAMES PACK INCLUDES

=1 L STARWARS — BLACKJACK

s e ALIEN INVASION — SIMON — FORTUNE
Phone for details ACORN ATOM Packages

for furiher mformahon send large S.A.E.

(omp“'e" 72 NORTH STREET,

ROMFORD, ESSEX.

'0.’ AII TEL 0708 60725
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ANGLO AMERICAN SOFTWARE CO

BBC — TRS-80 — ATARI — PET — APPLE — VIC — ZX81

We know what it is like out there, because that’s where we came from. Before we decided to become software
entrepreneurs, we were just like you enthusiasts searching through magazines for the ideal mail order software
source. What we hoped to find was a single entity that offered an ultra-wide selection for our micro-computer.
That pre-selected only the best of many similar sounding programs that reached the market every month. That
could give us personal assistance with the purchase-decision process, and that stood behind its products. When
we couldn't find it we decided to become it. So ANGLO-AMERICAN SOFTWARE CO WAS BORN.

Please state clearly the program(s)
Prices include VAT, postage & pac

ing.

EPH require. Include your name, address & machine type + memory size.

What would it be like to be an oil
producer. Find out with this action
packed simulation as you try to
become an oil tycoon. Explore for
new wells get reports, name your
own price for oil —but don't get too
greedy or beware. The game involves
strategy and chance. You could end
up as one of the wealthiest men in
the country or the bankrupt victim
of too many oil spills. You will

find OIL TYCOON both challenging
and exciting.

PRICE £9.95
CASSETTE

DUNGEON OF DEATH

Your quest is to search for the Holy
Grail where you descend through 12
levels, find the Holy Grail and return
to the surface. The Grail is guarded
by SMAUG the most fearsome
monster of all and ten lesser breeds.
You can only survive by using all the
powers at your command. You can
cast magic spells, drink potions that
may or may not help you find items
to help you fight the monsters. Step
softly in the darkness. Treasure or
sudden death is only a footfall away
in the DUNGEON OF DEATH.

PRICE £10.75
CASSETTE

Wasn't it yvesterday you threw the
cat into the washing machine because
you couldn’t find where you had put
the last Adventure game you had
saved or was it that you gave your
mother in law the leftover curry
because your three year old had
mixed up all your data disks and now
you don’t know which one is which.
Well cheer up MASTER
DIRECTORY is here. The M.D. isa
storage program that reads the files
on your disks, stores the name,
extension and even records the free
space on each disk. Ali you do is
number your disks. You can use it
alphabetically or search for name and
ext search for free space. Store 5000
files or 320 disks.

Requires one disk drive.

PRICE £21.00
DISK

AIR FLIGHT SIMULATION
Instrument takeoffs and landings are
no picnic ask any pilot. This com-
puter simulation is sure to keep you
on the edge of your seat. You begin
with a full tank of fuel and a flight

plan to learn simple take-offs
and landings. Pay attention to
your instrument panel too steep
a bank and your air speed — will
drop like a stone. . . so will your
plane. It's about as close to the
real thing as you can get this
side of the runway. Fun for all
the family when you learn to do
acrobatic manouevres.

PRICE £9.95

CASSETTE

THE FLYING CIRCUS

Is a package covering biplane to
modern day planes. These seven
programs offer you the daring
realism of flight.

1. AIR FLIGHT

2.NIGHT FLIGHT

3, AIRMAIL PILOT

4 MOUNTAIN PILOT

5. 0'HARE (air traffic controller)
6. APPROACH RADAR

7.JET FIGHTER PILOT

A great combined flying package.

SANTA PARAVIA & FIUMACCIOQ
Fancy beinga MRS THATCHER
well with this pregram you will come
as near to it as you will ever be.
Perhaps | should acquaint you with
the domain. It is not a wealthy Area
but riches and glory are there for the
aware. You will have to worry about
the serfs requesting more grain if
they don't get it they may flee.
There is the weather as well if it is
good so will the crops be. You may
find you have to increase the tax.
You may also wish to build a new
palace to measure your progress the
official cartographer will draw you a
map so as to see how to plan your
strategy. A very entertaining game.

Dealer Enquiries Welcome

ANGLO AMERICAN SOFTWARE CO.

138a Stratford Road F. N
Sparkhill e v
BIRMINGHAM B11 1AG

021-771 2995 24 hour ansaphone

YOUR COMPUTER, JUNE 1982

Try to master the lot. PRICE £10.50
CASSETTE
PRICE £25.00 PRICE £14.25
DISK DISK
SEND 75p FOR FULL ¥  PROGRAM OF THE MONTH #*
CATALOGUE SPACE SHUTTLE
Refundable against purchase Save £4.50

5.3 million pounds of thrust sent the space shuttle
COLUMBIA into orbit. Now on-board computers will
help to bring her safely and gracefully back to earth.
SPACE SHUTTLE puts you in the command pilot’s
chair of the first reusable space vehicle and until com-
mercial flight becomes available this is the closest you
will get. We feel this is one of our best programs.

PRICE £17.00 Special offer price of £12.50 CASSETTE.

#* #*




FAST ACTION...

KILL THE
ATTACKING CREATURES

s iy I

‘ F ¥
- 4
MEGALEGS... more than just another 4 & %
computer game 4
...it"s exciting
...it's challenging
...it's a spectacular arcade game with a
new dimension of excitament and...
...it's destined to be one of '82's most
fascinating and most demanded fun
games' Collect points by killing off the
attacking creatures. As your skill improves,
the attackers speed increases.
Will you survive?

Joyslick required.
Available on disk or cassette... only $34.95.

Order direct from:
ANGLO AMERICAN SOFTWARE CO
138 STRATFORD ROAD
SPARKHILL
BIRMINGHAM B11 1AG
021 771 2995
DEALER ENQUIRIES WELCOME

( ATAN asbed A AT 400 auned AOD 8 ’ f—'
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ZX81 A/D CONVERTER BOARD

This 4 channel analogue to digital converter, originally
developed for joystick control, can be used for such
applications as measurement of voltage, temperature, light
intensity etc.

skill is required to make this connection, and it actually
improves the stability of the RAM pack).
Price now only £18.50,

JOYSTICKS FOR THE ZX81 only £9.60 each

*The most exciting add-on ever for the ZX81, free
yourself of that dead, unresponsibe keyboard.

*1 or 2 joysticks may be connected via our A/D board.
*Turns your ZX81 into a true programmable games
machine.

*Extends the capability of the ZX81, imagine the
tremendous variety of games and applications that now
become possible.

| *Details supplied on how to use the joysticks in your
OWN programmes.

Please note that you cannot connect conventional analogue

joysticks directly to the digital input ports found on most
I/O boards, an A/D convertor such as ours is required.

A free copy of ZX AMAZE plus any one of the games listed
below when ordering a joystick and an A/D board.

PROGRAMS AVAILABLE

A QMR IS AN EN You've tried the rest, now try the
BEST. This program has many features including an ever

increasing rate of play (they'll get you in the end).
only £3.95

ICRO GEN cuuimy rropucrs

The board fits in between the RAM pack and the ZX81. (No |

¥4, Q8 VOl Quite simply the best breakout on the
market. Features seven bat angles, (you won't find this

one easy). only £3.95

YA Q0 1A {938 A very addictive arcade game.
Bomb and shoot your way out of trouble, otherwise you

are doomed to crash. Generates a different pattern, fora

different game each time you play. On the reverse of the

cassette is ZX REFLEX, find out how fast you really are.
now only £3.95

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
sition. * Has ability to change sides or level in mid-game.
PLUS * CHESS CLOCK on reverse side, records time
taken by each player. * Resetable function. * Single key
entry.
NOW ONLY £6.50

UL A j SEUIOIIEVEITE Nll~wre youn to entar and

run your own machine code, Relocates to top of memory

to allow you to load other programs and find out how they

work. Block move. Byte search. Load display and alter all

CPU registers. Window on memory facility, uses standard

mnemonics, an absolute necessity if learmning machine code
Only £3.95

LY I B

All our games are written in machine code, and can be used
with joysticks or keyboard, (except chess, keyboard only).
Supplied on cassette with library case.

To allow you to prove to yourself that our products are

our customers.

14 DAYS FREE APPROVAL ON ALL PRODUCTS
All money will be refunded if goods are returned in good
condition within 14 days of despatch.

If you write a program which is exceptional, please submit
it to us, We will offer a royalty if it is suitable.

Cheques + POs Payable to MICROGEN 24, Agar Cres,
racknell, Berks.

second to none, MICRO GEN offers the following terms to |

TEXAS INSTRUMENTS
HOME COMPUTER STOCKISTS

ABERDEEN Dixons ALTRINCHAM Boots ASHFORD
Rumbelows BARNET Rumbelows BASILDON Rumbelows
BASINGSTOKE Boots BATH Boots, Microstyle BEDFORD
Carlow Radio, Rumbelows, Boots, Comserve BILLERICAY
Rumbelows BIRKENHEAD Dixons BIRMINGHAM Dixons,
Comet, Hewards Home Stores, Boots BLACKPOOL Boots
BLETCHLEY Rumbelows BOREHAMWOOD Rumbelows
BRADFORD Ackroyd Typewriters BRAINTREE Rumbelows
BRENTWOOD Rumbelows BRIGHTON Gamer, Boots BRISTOL
Dixons BROMLEY Rumbelows, Boots BROMYARD Acoutape
Sound CAMBRIDGE Rumbelows, Dixons, Heffers
CANTERBURY Rumbelows, Dixons CARDIFF Boots, Dixons,
Computer Business Systems CARLISLE Dixons CHELMSFORD
Dixons, Rumbelows CHESTER Boots CHINGFORD Rumbelows
COLCHESTER Rumbelows CORBY Computer Supermarket
CREWE Midshires CROYDON Boots, Dixons, Allders
DARTFORD Rumbelows DERBY Datron Microcentre, Boots
DORRIDGE Taylor Wilson DUNSTABLE Rumbelows
EASTBOURNE Rumbelows EDINBURGH Robox, Esco, Texas
Instruments, Dixons, B.EM. ENFIELD Rumbelows EXETER Peter
Scott, Boots, Dixons GLASGOW Boots, Esco, Robox, Dixons
GT. YARMOUTH Rumbelows HANLEY Boots HARLOW
Rumbelows HATFIELD Rumbelows HEMEL HEMPSTEAD
Rumbelows, Dixons HITCHIN Rumbelows HODDESDON
Rumbelows HULL Radius Computers, Boots, Dixons, Peter Tutty
ILFORD Boots IPSWICH Rumbelows KINGSTON Dixons
LEEDS Dixons, Boots, Comet LEICESTER Dixons, Boots
LEIGHTON BUZZARD Computopia LETCHWORTH
Rumbelows LINCOLN Dixons LIVERPOOL Dixons, BE.C.
Computerworld LONDON: Balham Argos Bow Rumbelows
Brent Cross Dixons, Boots Camden Town Rumbelows City
Road Sumlock Bondain Clerkenwell Star Business Machines
Curtain Road Eurocalc Ealing Adda Computers EC1 Argos
Edmonton Rumbelows Finchley Road Star Business Machines
Fulham Mondial Goodge Street Star Business Machines
Hackney Rumbelows Hammersmith Dixons Hendon
Futurtronic Holborn Dixons Hounslow Eoots Kensington High
Street Video Palace Knightsbridge Video Palace, Harrods
Loughton Rumbelows Marble Arch Star Business Machines
Moorfield Dixons Moorgate Star Business Machines New
Bond Street Dixons NW1 Mountaindene Oxford Street
Selfridges, HMYV,, Dixons Regent Street Star Business Machines
Tottenham Court Road Landau, Eurocalc Victoria Street
Army & Navy Wandsworth R.EW. Wood Green Boots,
Rumbelows Woolwich Rumbelows LUTON Dixons, Rumbelows
MAIDSTONE Dixons, Boots, Rumbelows MALDON Rumbelows
MANCHESTER Orbit, Boots, Dixons MIDDLESBROUGH Boots,
Dixons MILTON KEYNES Rumbelows, Dixons NEWBURY
Dixons NEWCASTLE Boots, Dixons NORTHAMPTON Dixons
NORWICH Dixons, Rumbelows NOTTINGHAM Bestmoor,
Dixons, Boots ORPINGTON Rumbelows OXFORD Science
Studio PETERBOROUGH Boots PLYMOUTH 1 AD, Dixons
PORTSMOUTH Boots, Dixons POTTERS BAR Rumbelows
PRESTON Dixons RAMSGATE Dixons RAYLEIGH Rumbelows
READING Dixons RENFREW Comet ROMFORD Rumbelows,
Dixons RUSHDEN Computer Contact SANDY Electron Systems
SCARBOROUGH Video+ SHEFFIELD Datron Microcentre,
Dixons, Video+, Wigfalls SITTINGBOURNE Rumbelows
SLOUGH Boots, Texas Instruments SOUTHAMPTON Dixons,
The Maths Box SOUTHEND Rumbelows, Dixons ST. ALBANS
Rumbelows STEVENAGE Dixons, Rumbelows STRATFORD
Rumbelows SUDBURY Rumbelows SWANSEA Dixons
TONBRIDGE Rumbelows WALTHAM CROSS Rumbelows
WALTHAMSTOW Rumbelows WARE Rumbelows
WARRINGTON Boots WATFORD Computer Plus, Computer
Centre, WELWYN GARDEN CITY Rumbelows WETHERBY Bits
& Pieces WOLVERHAMPTON Dixons WOODFORD Rumbelows



TEXAS INSTRUMENTS

With the Home Computer from Texas Instruments,
you can converse in the five major languages:

BASIC, PASCAL, TI-LOGO, ASSEMBLER

and it speaks English!

Tawid MMdtrumants

" Aegisierad Trade Maik

When you compare the TI-99/4A Home
Computer to its competition, you'll find it 1s a
truly remarkable machine. For a start, it enables
you to use the most important programming
languages. Something that is ditficult to find on
other comparable computers. What's more, 1t
has a large 16 K Byte RAM memory capaaty,
expandable to 48 K Byte. With the addition of
certain peripherals and a Solid State Software®
Module a total combined RAM/ROM capacity
of 110 K Bytes is available. The T1-99/4A Home
Computer plugs into an ordinary TV set and
can be expanded into a complete computing
system with the addition of peripherals such as
two ordinary domestic cassette recorders, remote
control units, disk memory drives, speech
synthesiser, and thermal printer. Via an RS 232
interface option, other peripherals such as
communication modems, impact printers and

plotters can be attached. With it’s high resolu-
tion graphics with 32 characters over 24 lines in
16 colours (256 x 192 dots), three tones 1in five
octaves plus nowse, and BASIC as standard
equipment and options such as other program-
ming languages - UCSD-PASCAL, TI-LOGO
and ASSEMBLER -and speech synthesis, you'll
find that the TI-99/4A Home Computer more
than compares with competition. Especially
when the starting price is £340 or less. When
vou want to solve problems there are over 600
software programs available worldwide -
including more than 40 on easy-to-use Solid
State Software” Modules.

After all, from the inventors of the micro-
processor, integrated arcuit and microcomputer,
it’s only natural to expect high technology at a

realistic price. (1o
The TI1-99/4A Home
Computer: another way we're '
helping vou do better. N (
We'll help you do better.

TEXAS INSTRUMENTS
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AUTOMATIC
£X99 TAPE CONTROL

The logical extension for £5,
the Sinclair ZX8l giving 95

p.lfyl PG =

data retrieval & word processing

The ZX99 Tape Control system is a sophisticated extension to
the Sinclair Z2X81 Microcomputer, providing remarkable

additional capabilities, which allow both the beginner and EXTEMSION
expert access to a professional computing system without the slﬁiﬂ F&ﬁ: ;‘gg’;‘:;
expected expense.

¥ DATA PROCESSING . REAR

The ZX99 gives you full software control of up to four tape
decks (two for loading and two for saving) allowing ‘mixing’ of
data files to update and modify them. This is achieved by using
the remote sockets of the tape decks to control their motors as
commanded by a program.

# PRINTER INTERFACE

The Z2X99 has a RS232C interface allowing you direct
connection with any such serial printer using the industry
standard ASC11 character code (you can now print on plain
paper in upper and lower case and up to 132 characters

per line.)

#* MIANY SPECIAL FEATURES

There are so many different features that it is difficult to list
them all:
For example:

AUTOMATIC TAPE TO TAPE COPY: You can copy any
data file regardless of your memory capacity (a C90 has
approx 200K bytes on it} as it is loaded through the Sinclair
block by block.

TAPE BLOCK SKIP without destroying the contents of
memory.,

DIAGNOSTIC INFORMATION to assist in achieving the best
recording settings.

The ZX99 contains its own 2K ROM which acts as an extension
to the firmware already resident in your ZX81'S own ROM. The
Z2X99s ROM contains the tape operating system, whose
functions are accessed via Basic USR function calls. Each

function has an entry address which must be guoted sfter the V= ;?3 12
USR keyword. All of the functions can be used in program TENrraeswn

L L LT TAFE DRIVE

(ALL REQUIRED FEATURES)

= >

statements. or in immediate commands (i.e. both statements
with line numbers and commands without them]).

COMPREHENSIVE USER MANUAL INCLUDED IN PRICE

COMPUTER CASSETTES QTY |PRICE| TOTAL ITEM Tary | price| par | ToOTAL ORDER FORM TO:

= 35 2375 Ao lops A data-assette.
ontroller

e P Super Software 50.95 | 295 Dept: YC2

12 3 12 T i FE 1- | 44 Shrotgn Steeet,
< % B o e Aechey Joe London MW AUG Tel: 01-258 0409
- ci5 3% Cheaque /PO payoble to Storkrose Ltd Telphone enquiries weicome

c0 dlp -_p o

c25 43p - c"*ﬂg‘t my Access/ Visa c_w:l"rld_.nn-: MAME

C30 ddp ADDRESS ___

C15 Leaderiess £1-00
G

Add min £1-50 or 10%P & P SIGNED
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ZX81

HINTS & TIPS for the ZXH1

by ANDREW HEWSON

“Good value and quite fascinating . . . & very inexpensive way of acquiring months of
programming experience’” Your Computer Nowv 1587
“Excelient . . . very good value for monay” SYNG
8 pagies expiaining how 1o squeeze o computing quart out of a Sinclalr pint pot
Saving Space — wital reading for all X8 users

Understanding the Display File — using the display file &3 menwy, chearing a part of
the display, using tockens in PRINT statements. Covnerting ZXB0 programe —
axplaining simply bul comprehensively how o convert the hundreds of published ZX80
programs. Chaining programs — revesling techniques for pessing data bedaeen
programg, caliing subroutines from cassette and establighing data files, Machine Code
Programs — all you whnt to know sbout 280 machine langunge. Explaining how to
write, koad, edit and save maching code and how 10 debug your routines. Routines and
peograms are scattersd liberally throughout the text and the final chapter consists of 12
usetul, imeresting and entertaining programs such as LINE RENUMBER, BOUNCER,
SHOOT, STATISTICS, etc.

16K RAM 7.50

A top-quality add-on memony, simply plugs into
the beck of your Sinclair computer. Can be used
i conunetion with the ZX printes. Neatly
pachkaged in o black plastic shell to match your
ZXBY. Supplied with one yoar's guaranies.

ZXB1 **SPECIAL OFFER** FREE COPY OF OUR S8
SUPER 'SPACE INTRUDERS' CASSETTE with
ANY order for the 16K RAM rocoived by 23.5.82.
One copy Pef CUsionmer.

64K MEMORY £79.00

Developed by Memotech this amazing B4K RAM needs NO exra power supply.
Simply plugs neatly and firmly into the rear port of your ZX81. Can bé used with the
ZX printer and other acd-on hardware. Just lock at these features

#8166 can be switched in and out in 4K blocks 1o lsave space for memory map@ing.
= 12-16K can be protected agamnst owerwriting during loading from cassene

®directy sddrossabd and user ranspanent.

#yp 1o 15K of basic program

#3275 or more of variable area.

Z80 OP CODES £1.45

A must for the beginner and the experienced programmer alike. This handy raady
reckones lists ali the BO0 plus ZB) machine code instructions in decimal and hexadecimal
with their mnemonics. Esch Op Code s succingtly explained and cross-refereénced.
Supplied in 8 protective trarsparent wallet for epsy relerenca and durability.

Cheque with order or quote access number to:

HEWSON CONSULTANTS

ZX81
16K SOFTWARE 3

= o
SPACE INTRUDERS  £5.95 "F o ik o 'F "
Mot to be missed. Al action disploy. 40 o - -

alien ships in each squadron. Automate ? N
optien — the machine plavs liseH, j 5
Squadron after squadron of alkens atack
your positon. Thres laser gura. Full
score digplay. Written in maching code
for super fast fun

\\'1f* .::‘1.'!. -~
s, il i
PROGRAMMERS TOOLKIT £6.50 e

Aré you writing your own programs for your ZXB17 Then use out TOOLKIT 10 do the
donkey work. Copy into RAM bifore you $tart work and then you will hindg it 1 your
fingertips. Comprehensive LINE RENUMBER including GOSUBS and GOTOS: LOAD,
EDIT and RUN machine code programs; INSPECT the ZXB1 system routines; COPY
them into RAM and PATCH and/or EXTEND them; FIND a given picce of BASIC code
and replace all occumrences of it move blocks of Basic lines with EDIT.

LANGUAGE DICTIONARY BT

MNow you can construct your own English/French, English/ Armything dictionany with gur
LANGUAGE DICTIONARY. UPDATE the entries, SEARCH for a word, CREATE a new
dictionary and save it on tape

1K SOFTWARE

MINI INTRUDERS for the 1K machine  £3.95

An incredibly last moving game, dodge left and right to avosd faling missiles. Fire Salvo
after Salvo at the sttacking slien sguadron, mone 2% join the sguadron oll the time
Ciount honw many lazor bases you lose before you have cut them down.

PLAMNET LANDER £3.75

Four programg:

i} Planet Lander; i} Space Docking: &) Stopwatch, b Chock,
STATISTICS 2

Theaa programs:

11) (1} Statistics: prints the current mean and standand deviation after sach value s
entered. (1] Regeression; prints the cufrént maan and standard deviaton of the y values,
the x values and the intercept and slope of the regression kng. () Trend, prints the
current mean and standard deviation of the v values: the x values and the intercept angd
slope of the trend kne

(2} Chi square test calculanes the value of the chi square statistic for comparing
observed and axpected values

(3} Graph plot plots a graph of data entered from the keyboand

Special offer

Mini Intruders and Planet Lander £5.00. Ofer closes 23.5.82.

HEWSON CONSULTANTS, Dept. YC, 7 Grahame Close, Blewbury, Oxon 0X11 9EQ. Tel: (0235) 850075

The ultimate
SINCLAIR ZX 81 (16K)
DATABASE FILING SYSTEM

by DALE HUBBARD

Fed up with boring games — make your ZX81 work for you!
The one you’ve been waiting for!!

Cassette based
Clear “menu’ operation

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.

Requires 16K Ram pack.

Applications: Recipe file
Stamp/coin collections
Inventory Control
Employee Data
Record Collections
Magazine article catalogue

May be used for any application where fast access is required to stored information

Access accepted
Send cheque or P.0O. or credit card number to:
GEMINI MARKETING LTD.

Quay House, Quay Road, Newton Abbot, Devon TQ12 2BU

OR telephone us with your credit card order
on Newton Abbot (0626) 62869

DESPATCH BY RETURN

ONLY
£5.95 FULLY INCLUSIVE!
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ISHARP Mzao (48K RAM) | MR

il
VIC CH'A".I-L- L :
cF

PASCAL binek
’rag FR ‘-r?. -~
Yongr Ton Comautes

£7.7%

(7] Y A -:.-1.'-\"'53-3-\_1 £i8ls
ca ﬁ v inged RATI A%
_ E’::’ » = Apple 1 User's Sode Ei110
='1-’-“ Carercig a Bar RASIC £895
EX A Carird
O LAY Lol e z BASIC Bunnen Sofvmare  £7.03
1K AN Carcridge o] BASIC Compoter Games  £1.95
[T T—— el
o (| BASHE Cosnp Progi
Mgaung Coda n{ L !-c-r«:ea.s-:t P
Toymack 5 BALES with sty'e 615
w7 BASHD A pgf
Vi SOFT"‘RE E teacheng oy 555
W i Wik | Brac®
o T;“;muw s Gl s
"J 2 i L
=
a

SEK
£11.55

‘ il
= r— H
u;—'}':-r wich BATRC D870
THE SYHBOL CIAY YT O SUPAVALUE Gitzing scsinsed with
-ﬂ*"'i e S::r"“"' yoor Aroen Avse £r.95
od Race (R L — T ¥
DAL NAS-SYS 1 RORe [ BOOKS | ey =
KITS INAS-STS 1 EPROM SHA RP PC1 21 1 Reginoer's Bosk €152
Masgorm 1, wigh 5 2 ZEAP 1.1 fior NAS Comput r for Everyore 800 Iicno Wil 1
MATETS Y en ™ I £1115a 55 i & w EPROS Cl630 :-‘:'.'-11'-:!'5'.";_ Rasic Concepts £30.12
Biasegrm 1, no vaer LA B0 ZEAP L1 far MAS Peog Agplet Ee E11.40 Higrasaly BASIC EaTs
:cu.n.n LEVEL TLen :Jp' 1150 Apple BASIC Data Mere BALC Gamsen K625
0T i Fia Progrusie. s % K Haanly BATIC
o | B macreand of i L ¥ C
MATEYS Y e "E 12800 | o RO TR T T Apples Apple | £7.9%
i ar g Eic; i RO Crhon L e
Masxs e ytpr AAM __ F1I8 50 FHr Gt gt Py BASIT
{A‘WSTETEHS ot B 5§ B i I =7 g
P BT £4.9§ Appia PET 795
Mascoem 1. na aver BAM  £138 f-:l ATARI mpade BALIC Games £19,50 Przjremming &
BK, v RAM 36,00 nero oo PASCAL £11.50 Mgre = 4507 £8.05
TAK wies ELAM £%0.50 B0 Computer
A Syl Fovbiveime 2 YOU'LL VALUE OUR EXPERIENCE
[EF L , gi1%7 1] sgnsder
POWER SUPPLY Disk Diwe = YOU'LL VALUE OUR PRICES
Kot fgem £29.25 TEK A o SCERVL S BAACLATEARD WLEGEL - wtl Al WA L P T £ CoANG] MotaiLE
HEHORY CARDS Jeyuticict (pair = e i e F T
EAM B memory ard Bliak Dnketien (%) .D
with 16K RAM < kic BP0 | Assemibler Eduase —
Wimne . |iieiee = [ATARI 800 (16KRAM) || A% SRS MICROSYSTEMS |
g ar - L = =
e T T T T — - — s
B Additionsl 155 RAM 3% | AEkComad BOF o I!j!l‘lf'ﬂ"i*" Hﬂl!iltut:“r H & 9§ ilas 4:%1.;,!3[1& Londsa WTEEEE
Additoeal IILRAM  C7.00 | Assercids MOM e B Faag ool 4 IR How
VO BOARDS |mitatiom o = Crpen Moe-Sat. §-5.30
© beard for 3 2 P10, Pragramm=ng 1) O |
B 1 e CTC T nART M & FOULLFNG -
0.50 Y ':' To FOTTEAS BAK S SURAYALE
{kith e PO £40.55 Pragramming 1) by HERE
Pijifor above VO (4]0 - Touth Typing T :u-cl.l]m.rru
CTC for abave LD 1160 Casveraatisey Frares = L
LART for abows LIC [l Comvorssional Garman E To i) & RaRAET PRAELEY ROAD
DISC SYSTEMS Ceeverutaey fpanas
Plnsoge jngly s davg Té SOUTHIATE
QKN e FDCoprd - C42200 & M . el
drrve {TROKE exh) TAPES
ncl. FOC card 61650 | Blank 1] £5.00
*AS DOF disc op yyviem 0.5 Tapeet (& misaiyide) 1

DYNANIC ZXGRAPHICPROGRANS

All you need is a pencil, ingenuity, and Print 'n’ Piotter Products!
Within hours you'll discover all sorts of ways to change “words” into computer “pictures”
and produce really dynamic programs! _
You can do it easly with the help of a PRINT ‘N’ PLOTTER
JOTTER and FILM.
The JOTTER is 3 100 page Graphics Pad designed for the
£X81/80. Every page has a PRINT and PLOT grid showing
the screen locations. It tells you any part of the streen in
seconds, and gves you a "sketchpad’ to produce incredible
]; graphics for games, business programs, nformation
panels, tabulations — everything the normal Tisting” lacks!
| PRINT ‘N° PLOTTER FILM is used with the JOTTER and is a matt, transparent, film
version with identically-sized gride. Use it to co-ordinate PRINT or PLOT, or use it 1o ‘copy’
photographs, maps, charts, lzttering or illustrations o use in programs. You can draw on the matt
surface, and rub-out or wash it and use again! Print 'n’ Plotter products will help you produce
dynamic programs, whether you're converting existing listings or writing an original
Ask for them at your local Comp Shop, or send today for mail order,

It you ga nol weh to use this coupon writg, stating your requirements,
To: Print '’ Plotter Products (\C319 Borough High Sweet, Londen SE1 95E

gnuuul‘l-"..'. [ Pleace send ma JOTTERS (@ 350 O Please send me ALMS @ E225

O Please send me ... MANUALS @ £1.00 {£1.50 if ardered without JOTTER ar FILM)
[ Remittance enclosed O Bl my Access/Visa No
Pams —
Address

¥YC3
| Matic Ordars s saually ponied witsia 4 beery of recept M yroa require Det Clazs post please sdd S0p to srde ‘

2
100 Sheets. Size A4.
Board backing.

Aymilable 31 « Bulfer Micro Shop 3742 Streatham High Rd. London SW16 « u-m-n- 3 Bookselers 2 Carthusian 51. London EC 1~ Microwars | 31 Metton Bd. l..r-:lnim'
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UNBEATABLELOSER

rany Poulter claims his noughts
and crosses program, in
February's Your Computer, is un-
beatable. This is only true if you
play logically, If you play X and
arrive at this position:

003

b x ¥

9x B
by playing 6, then A, your logical
move is 3 to block the compurer’s
winning line, but play 9 instead and
the computer ignores the chance to
win and tries to block you by playing
B, leaving you 1o win with 3.

Paul Blythe's Brahma in April’s
Your Computer works on the ZX-81
LK but only by changing line 140 to:

LET A(D.E-1} = A[C,B)

to stop rings disappearing. Also, you
do not need extra memory to have
more rings. By replacing all
numbers in  with Code™Chrin"
except for 0, 1 and 3 which can
become Sin Pi, Sgn Pi and Int Pi and
renumbering lines 70, 75, 80 as 61,
62 and 63 you can have up to nine
rings with room to make an illegal
move or [Wo.

Jack Berteridge’s Prime Numbers
program in April's Your Computer
has a misprint in line 200 which
should be:

IF P=0 THEN GOTO 250
Line 110 can be changed to:

IF C<> Y THEN GOTO 140
It also needs some changes 1o run on
the ZX-81:

180 IF A=INT (A2)"2

THEN LET A=A +1

160 FORY = ATOB STEP 2

180 LET R = INT {Y/Q)

Dalbete 250
To stop 1 being reprinted when
A=, add:

145 IF A=1 THEN LET A=2
Although mentioned in the Sinclair
manual on page 74, I have not seen a
Software File program using Goto as
a conditional expression. One could
be used in B T Jeeves's Sarellite
Plot, April, making the following
changes: Delete lines 50, 60, 70,
1040
55 CLS
65 GOTO (10 AND A<>1 AND

A2+ (75 AND A=)+
(105 AND A =2)
K Feary,
Wendover,
Buckinghamshire.

PORT POINTS

ith reference to Stephen Adams’

recent review of ZX-81 Ports,
we would like wo clarify the
following points concerning our
16K RAM and IO board. Our board
is usually supplied complete with
0.5A power unit for £53, but is avail-
able without for users who already
have a suitable unit. The board will
not work without a separate power-
supply unit as its +5V and -5V are
derived on board from the 12V, Data
sheets for the 8255 cost S0p with the
board or 60p separately. General

data will be semt on receipt of a
stamped, addressed envelope.

The edge connector is included in
the price, although we can supply it
separately for £3.20. The kit is not
available, but we can supply the bare
printed-circuit board with
constructional data for £10.75.

We recommend that the board be
cased not because of hazard to the
user, but to protect the board from
accidental short-circuit or
mechanical damage.

K Reeman,
Grround Control,
Hullbridge,

Essex.

MISADVENTURE

rhﬂ': are a few minor errors in my
Adventure program published in
April. In lines 2904 and 3110 the
number 10 should be the variable
IO, the index of the object entry.
Second, [ have now amended lines
2420 and 2430 which should be as
follows:
2420 IF XE<>"INIT
THEN GOSUB 6700
2430 IF X$<2MINIT™
THEN GOTO 1000
2640 GOTO 70
This is necessary because the ZX-51
does not Save the Gosub stack. With
this amendment a Saved game will
automatically recommence after
Loading.
Crraham Thamson,
Northurich,
Cheshire.

STRING LENGTH

Graharn Thomson’s Adventure, in
April, is an example of the
intellectual satisfactions the ZX-81
can offer. His method of storing data
in a single long string is a fascinating
technique.

However, after spending much
time in keying in Thomson's pro-
gram and debugging my keying
errors, I came to the conclusion that
it, rather painfully, reinvemts the
wheel. In indexing a single long
string one is almost writing a fresh
ROM when the Sinclair ROM with
its multi-dimensioning of strings
already supplies a ready-made and
clear index to wast numbers of
strings.

My own attempt to write a Dr
Whe adventure, anticipating a visit
from my grandson, employd a four-
dimensional string, i.c., P$
(X,Y,X,20), the initialisation being

10 DIM P${2,3,5,20

Inkey$ is used to change the values
of X, Y and Z. Thus a Go North
instruction, press key N, is prog-
rammed 1o add 1 to Z; depressing
key S subtracts 1. East or westwards
moves are achieved by moving across
the third dimension, by changing the
value of Y.

Journeying into outer space or a
new time zone is achieved after dis-
covering Tardis, by using the U key
to alter the value of X when a whole

YOUR LETTERS

new hierarchy of places are opened
up to north, south, east or west
movements.

Object discovery is very simple.
Arrival at a place for the first time
causes the program to Gosub when
the object and its score are digested,
the object being put into an 0§ string
at a predetermined place:

LET 0%123 TO 28) = “GOLD:"

Objects held are printed 1o the
screen constantly, simply by calling
a print of 0%, without dimension. No
loader was necessary. Indeed I found
it simple to write the program
straight from the keyboard with only
a hazy plan of the outcome. As long
as the main program is located at a
high line number such as 2000, and
plenty of space is left between lines
in this main part 1o allow for plenty
of conditional Gosubs such as

IFX=2ANDY=3ANDZ =4 THEN

GOSURB (attack by Daleks)
the program can be elaborared ad lib.

G T Langford,
Ickenham, Middiesex.

PURE ARTISTRY

Genie program Top Drawer,

in Your Computer April, has one
slight bug. No martter which key is
pressed, the values of XX and YY
will be unaffected, as the program
always returns 1o line 20, before
lighting the pixel. Therefore the
values of XX and YY are reset to

20X =6:YY =24
256 SET (XX, YY)
150 GOTO 26

Here 15 a Genie drawing program,
which requires less than 1K of
memory and allows vou to control
the movement of a line by using the
four arrow keys. Each key moves the
spot in the direction of the arrow
marked on the key. In addition,
diagonals may be drawn by pressing
two keys together, so if up arrow and
left arrow are both pressed, then the
line drawn will be to the upper lefi-
hand corner.

As Peek is used instead of Inkeys,
movement continues as long as keys
are held down, rather than one place
moved per press.

John Marshall,
Acomb,
York.

TIGHT WRITING

lent Running in the March

issue is a good piece of very tight
writing o fit into 1K. However it is
easily run in the expanded machine
without removing the RAM pack by
simply lowering RAMtop. I Poked
163880 and 16389,73. This leaves
over 2K usable 30 that the machine
code runs properly and there is still
plenty left to add a time delay and
automatic rerun at the end. I have
also added a high-score and some
instructions.

their respective initial values. To Les Simpron,
cure this rewrite lines 20 and 150 Elm Park,
and insert a line 25 as follows: Essex. |
iG CLE Pure artistry pragram
28 H=82: Y= 24

38 SETCX.YD

48 Z=PEEK(1448&)

4% IF Z=8 GOTO 48

o8 IF 248 OR Z>88 THEH 48

68 IF 2 = & THEM 65 ELSE 7@

63 Y¥=4Y-1 : GOTD 1586

vd IF 2 = 16 THEN ?5 ELSE 8@

= Y £ 1
g8 IF Z = 32

82 &

I
>
I
gt

1S5 K=K + 1: ¥
146 GOTO 448

158
ELSE IR w2 127

178 GOTO 2@

GOTO 15&

THEN 82 ELSE 2@
= - GOTO156

28 IF £ = 48 THEM 95 ELSE

95 W =x-1: Y = Y¥-1:G0TO 156

leg IF Z = 48 THEN 185 ELSE 11@
185 & =¢-1 : Y=Y + 1: GOTO 15@E
118 IF £ = 64 THEN 115 ELSE 1z@8
115 8 = K + 1: 6OTO 156

128 IF 2 = 72 THEN 125 ELSE 136
o /o= xnoF 1 Y=y = 1 GOTO 156
138 IF 2 = o@ THEN 135 ELSE 148

= Y ¥ 33

IF #<@ THEH X = ¥ + |
S s |

168 IF X<B THEN ¥ = ¥ + 1
ELSE IE Yo 47 % = 4 =1

1686

SOTO 154
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Sharp colour prints from 3.5K
pocket-computer system

THE PC-1500 pocker computer
launched by Sharp has 16K ROM
and 3.5K RAM, a seven-by-156 pro-
grammable dot-marrix liguid-crystal
display and a tone generator. The
BAM can be extended by an
optional 4K CE-151 module to
7.5K. A C-MOS eightbit CPU
allows fast data processing.

Other features include a standard
QWERTY typewriter keyboard and

Text editing

ZTEXT and LText are word-
processing packages for the ZX-81
which include a text editor and a
formatterfprinter. The text editor
allows you to type text in and edir it
while the formamer/printer puts the
text on the screen or ZX printer, and
justifics and formats it according to
commands embedded in the rext.

ZText just uses upper-case letrers,
but L Text caters for both upper- and
lower-case characters. Both pro-
grams, together with a detailed
manual, are available for £7.50 the
pair, including VAT and post and
packing, from Qasis Software,
Lower North Street, Cheddar,
Somerset BS27 3HH. Telephone
0934 743409,

Vulcan alert

Vic-20 manufacturer Commeodore has
linked up with Hendon-based elect-
ronics distributor Vulean in a bid to
make the Vic-20 available in a wide
range of department stores and
independent outlets. Commodore’s
Vic-20 is already sold in all Rumbe-
lows, Laskys, Currys and Deben-

hams stores and will also be on offer

in Dixons shops and 80 branches of
Boots. Vulcan will be responsible for
supplying the Vic-20 to all other
retallers not covered by Commeo-
dore’s present distribution nerwork.

“Yulcan's role on behalf of
Commodore will be to give new out-
lets a chance to experiment with the
Vic-20 and learn how to sell this type
of product”, says Vulcan's managing
director Robert Stein.
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an ASCII character set with upper
and lower case. A memory safepuard
prevents accidental erasure of

'pmgmms by ensuring that programs

are retained even when the power is
switched off. Its extended Basic
provides two-dimensional arrays,
variable strings, program chaining
and graphics commands. Power is
supplied by either four dry batteries
or from the mains via a Sharp
adaptor.

A CE-150 four-colour graphics
printer and cassette interface is also
available as an option. Virtually any
drawing can be printed in red, black,
green and blue, from pie charts to
column graphs. The printer is cap-
able of automatic program, data and
caleulation printing. Both the
character size and the lines can be
varied with the lines ranging from
four to 36 digits in length. The
casseite interface cnables the
FC-1500 ro be connected 1o two cas-
sette recorders, which allows inform-
ation to be stored and retrieved on

tape. Sharp is currently working on
further options for the PC-1500,
including an RS-232C interface and
a software board to act as inpur keys
in graphs or pictures previously
drawn on a template,

A cassette of 15 applications
programs is available, together with
an applications guide, for £15. The
programs include multiple regres-
sion analysis, simultaneous equa-
tions, numerical integration and con-
version between decimal and base-P
systems. The cassette also includes
two games programs, Slot Machine
and the naurical game Destroyer v.
Submarine.

The PC-1500 pocket computer
costs £179.95 including VAT; the
CE-150 graphic printer/cassette
interface costs £149.95 including
VAT, and the 4K RAM CE-151
module costs £49.95 including VAT,
All are available from Sharp Elect-
ronics (U.K.) Lid, Sharp House,
Thorp Road, Manchester M10 SBE.
Telephone 061-205 2333,

Winners of the national software competition for schools were presented
with their prizes at Barclays Bank's head office in London by general

manager Humphrey Norrington —

third from the left. The senior

competition was won by Roy Coote, Alan Tomkins, Dean Dennison and
Michael Costin from Robert Clack Comprehensive School, Dagenham,
Essex, with a program designed to assist an interior-design company.
Winner of the junior competition was Truro schoolboy Pauwl Clark, 15 —

second from the left — with a computer systemn for use in nurseries and '

garden cenires. The winners of each competition were awarded F400 and
a Kent Sofrware Trophy to be held for one year. The winners’ schools
were presented with £1,000 worth of computing equipment. The
competition is run by the University of Kent and is designed to foster an
awareness among schools of the industrial and commercial uses of

COMpUter Systems.

Viewdata on
your micro

TeLesorT Tantel, a viewdata
adaptor with R5-232 computer inter-
face, has been launched by Tandata
Marketing in association with
Prestel. Software necessary for up-
and down-loading the Prestel Tele-
software darabase has been commis-
sioned by Presicl for the Apple,
£X-8], TRE-80 and Pet.

The software will be provided free
to all buyers of the Telesoft Tantel
adapror except for Pet owners. The
Telesoft Tantel costs £190 plus
VAT from Tandata Marketing Lid,
Clyde House, Reform Road, Maiden-
head, Berkshire SL6 SBU. Tele-
phone: 0628 74661,

Lander EPROM

THE LM:-124 EPROM programmer from
Lander Microsystems is designed for
use with the TRS-80 Model 1 Level
II 16K Microcomputer. Housed in a
plastic case, it is supplied complete
with an integral power supply and a
20-page users” manual. o persons
ality modules are reguired and all
EPROMs can be fully programmed
in one pass.

The LM-124 software includes a
256-byte page display, single inter-
page keystiroke and full cursor
control. The system is comparible
with EDTASM, the TRS-80 editor/
assembler.

Although designed for the
TRS-80, the LM-124 hardware can
be used with other microcompurers,
provided they have suitable software
and the necessary control signals are
accessible. Adaptors and sofiware
arc currently being developed 1o
allow the LM-124 ro be used with
the TRS-80 Model 3 and Genie 1.

As an introductory offer, the
LM-124 is available for £57.50 unil
June 12 when the price goes up by
£10 o £67.50. More details from
Lander Microsystems, 32 Clock-
house Lane, Collier Row, Romford,
Essex RM5 3Q]. Telephone: Rom-
ford 26325.

Restaurant in
the sky

THE TAKE-OVER of British Airways is

the objective of Airline, one of two

business games for the 16K ZX-81

developed by Cases Computer

Simulations. To take-over Brirish

Airways you must build up your

capital by running your own airline _
at a profit.

Autochef is similar to Airline, but
the objective of this game is to build
up vour company so thar you can
take-over Trust House Forte in the
shortest possible time.

Airline and Autochef coit £4.75
cach and arc available from Cases
Computer Simulations, 14 Langton
Way, London SE3 TTL.




Sinclair softens up
the cassette market

HoT oN THE heels of the launch of
Sinclair's new ZX Spectrum — see
Tim Hartnell's review on page 20 —
Clive Sinclair has announced a new
range of software for its predecessor
the ZX-8]. The 26 new cassettes will
be available from Sinclair Research
by mail order from May.

Nineteen of the new cassettes have
been developed for Sinclair by ICL,
the Government-backed computer
firm. The remaining seven casseltes
were developed by specialist soft
ware house Psion.

The Fun to Learn series consists
of eight cassettes covering English
literature 1 and II, geography,
history, mathemarics, invenrions,
spelling and music. Bach cassctie
costs £6.95 including VAT, An add-
itional eight cassertes, costing £4.95
plus VAT each, make up the latest
set of Sinclair Research ZX-81 Super

Programs series of games, quiz and
CONVErslon programs.

Other cassettes include Bio-
rhythms, a six-level chess program
and Space Raiders and Bombers.
Flight Simulation puts you in the
cockpit of an aircraft and judges
your response to the controls and the
ourside world.

All the cassettes need the 16K
RAM pack except for five of the
Super Programs series which only
need 1K. These cassettes are avail-
able from Sinclair Rescarch Lid, 6
King's Parade, Cambridge CB2 1SN,
Sinclair has lowered the price of its
16K RAM pack from £49.95 to
£29.95 including VAT. Sinclair says
the reduction was caused by a major
fall in chip costs, But rising pro-
duction costs have caused Sinclair to
up the price of lts printer from
£49.95 o £59.95 plus VAT.

N,

Record 38,000 queue to visit Fair

Our 1582 COMPUTER FAIR, held at
London's Earls Court exhibition
centre on April 23-25, artracted
more than 38,000 people over the
three days. This was the largest
attendance ever at any personal

computer fair in Britain. The
Sinclair stand was rushed off its feet
after launching the new Sinclair ZX
Spectrum on the first day of the
Fair.

The ZX Village was also very busy

Thumper bites the dust

“THE BRITISH HEAT of the Euromouse
Maze Conrest, held at the Compurer
Fair, was an absorbing battle. The
pre-match favourite Thumper was
beatren into fifth place by Alan
Dibley's T3, Yer snother Theseus,
which found its way to the centre of
the maze in a best ume of one
minute and 13 seconds.

David Woodfield's Thumper,
which was credited with unofficial
practice times of one minute dead
and one minute and 13 seconds, mis-
took a piece of white tape for a wall
and failed 1o reached the centre of
the maze, First prize consisted of a
trip to Haifa, Israel, in Seprember,
to represent Britain in the Euro-

mouse Maze final. Second prize was
a Sinclair ZX Spectrum won by Alan
Dibley’s Son of Theseus in a time of
three minutes and 21 seconds. Phil
Yeardley of Sheffield halted Alan
Dibley's run of success by taking
third place with Brainy Bricks in a
time of four minures and 53 seconds.
He was awarded the latest Armdroid
Fobot.

Tony Porter's Maisymouse
finished fourth, Alan Dibley’s
original Theseus came sixth while
David Buckley’s Marvin ended up in
séeventh place. All the contestants
received one year's free subscription
to either Pracical Computing or
Your Compuier.

with microcomputing enthusiasts
keen 1o discover the latest develop-
ments in ZX-60/81 hard- and sofi-
ware, Next year's exhibition will
again be held at Earls Court on June
16-18.

Alan Dibley warches anxiously as T3 storms to victory.

Colour boar

wins £3,500

KriTH pUrgIss, the 19-vear-old who
developed the first colour board for
the Sinclair ZX-81, has won the
£3,500 first prize in the Daily
ExpressiPhilishave “Ger Up And
Go"" awards scheme,

The £17,000 award scheme was,
launched in January to encourage.
16- o 21-year-olds 1o come forward
with their own ideas for a workable
business or project.

Keith Purkiss set up his own busi-
ress — Haven Hardware — in July
last year to design and market a
range of computer hardware. The
company’s products include a pro-
grammable character generator,
rotating key module, /O port,
memory expansion unit and a full-
size keyboard for the ZX-81. Purkiss
15 currently working on nine more
boards, including an inverse video
for the ZX-81.
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DOWNSWAY

ELECTRONICS (UK} LTD F

Now, you can give your ZX81 more memory than a 48K
Spectrum — for less than £50! If you already have a 16K
RAM pack, of any make and regardless of condition, you
can trade it in for £12.80 against a Downsway 64K Memory,
bringing the price down to only £47.45 (plus £2 pép),
compared to the Spectrum’s price of £175!

Without trade-in, the Downsway 64K Memory costs just
£59.95 plus pbp — 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 ony £24.95 plus p&p.

The shm, “low-profile” shiing
of both memores compliments
the ZXBT, and a special foam
cughion provides sdided
mechanical siabdity.

Naturally, Downsway add-an
memaries are fulfy tested and
Fuaranteed, but thould you be
dizzateslied for any reason, just
retum the memory within 14
days for o full refund fand your
old 165 RAM pack, where
spproprstel.

Please alfow up to 28 days for
dedrvery.

Order Form

To: Downsway Electronics (UK) Lid
Downsway Houss, Epsom Road,
Ashtead. Surrey.

Flease send me:

ey Iterm

BAK Mamory at special
trade-price (my old 16K
RAM pack s enclosed]

BiK Mamory at nommal
price without trade-in

16K RAM Pack

Pogt and P B

Total

My cheque/P.0. Money Order ia enclosed

MNAME:

ADDRESS:

e
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ZX81 16K

ZX-MC

# ELIMINATE MACHINE CODE PROBLEMS with ZX-MC —
8 new machine code debug/monitor for the ZXB1 168K.

# ENTER, RUN & DEBUG your maching code programs
independently of Basic commands. ZX-MC resides in RAM,
and leaves you 12 %K of memory to work with

# SAVE B 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 easser — PLUS many more useful commands.

* A MUST FOR BEGINNERS & ADVANCED USERS —
concentrate on your M/C programs, not on how and where 1o
store them.

& 2X-MC is supplied on a high qualty cassette, with a
36 page operating manual.

Incl. VAT +
£7.50 cwo,; *°*°

X SCREEN KIT 1

A suite of machine code routines for use in Basic
programs, 10 enhance your screen display, and create
DATA FILES on cassatte. 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.
« DRAW A BORDER o KEYBOARD SCAN
+ FLASHING CURSOR
# CLEAR PART OF SCREEN #LOAD ANY CHARACTER
TO WHOLE SCREEN
o INVERT VIDEOQ OF PART OF SCREEN e MEMORY LEFT
# CLEAR SCREEN BY SCROLLING UP, DOWN, LEFT
OR RIGHT Incl. VAT B8 P+ P
® Supplied on cassette with instructions, £5_?0 (C.W.0.)

Send SAE for more details. Programs available mail order
Allgw up to 14 days for only. Please make cheques/PO
delivery. payabie o

WRESQQ 3 :ic-a?:l::r;:;ﬁll, West Wickham,

Lk

=

i

Educational Software for

ZX81 — BBC — ZX82

Programs for learning at home
and at school.

e Written by teams of teachers
and programmers.

® Primary — secondary — FE.

® English, French, geography,
maths, sciences, etc.

¢ Excellent reviews.

Send s.a.e. for details to:

AVC SOFTWARE
PO Box 41S
BIRMINGHAM B17 9TT
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COMPUTER CLUB

Computer Club is here to encourage you to start your own local computer club or, if one already
exists, to join it and become involved. Each month we will devote the page to new ideas from
local clubs. We would like to hear of anything which has made a club a success, or of any
projects or programs you are developing.

o
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The books’ days are numbered
at Harrow Green library. On the
second and fourth Tuesday
evenings of every month, local
micro enthusiasts gather there
to develop their expertise.
Brendon Gore went along to
check out the East London
Amateur Computer Club.
JANET CORNISH, one of the 12 who founded
the club in 1978, introduced the BBC
Microcomputers, and pointed out that the
Model B had eight display modes, while the
Model A only allowed modes 4,5,6 and 7.

The three Model Bs at her disposal proved
that Acorn is finally clearing some of its back-

log. Janet Cornish used different colour modes
10 create a variety of shapes from a simple map

BBC hits East London

to multicoloured flashing triangles. In mode 5,
for example, colour 1 selected a red fore-
ground and colour 129 selected a red back-
ground. Similarly, colour 2 resulted in a
vellow foreground and colour 130 created a
vellow background. The CLS command
cleared the screen to the background colour.
The Draw command, which can be used in
modes 0,1,2 and 4, enables you to draw a line
from the preset cursor position to the
specified x and y values. Thus Move 300,200
and Draw 1000,1000 sets the cursor position
and draws a line 1o the required spot on the
screen. The screen is addressed as x, points
0-1279 and y, points 0-1023, she noted.

Character redefinition

VDU can be used to redefine the character
set, change the colours in different modes and
to set up your own text windows. VDU 4
separates the text and graphics cursors,
enabling you to operate both inside and out-
side the rext window, while VDU 5 reverses
the process.

The talk was warmly received by the 40
members present. Club chairman Fred Linger

Local society news

Laserbug

LASERBUG IS THE London and South East
Region BBC Microcomputer Users’ Group. A
newsletter edited by Trevor Sharples aims 1o
share ideas and discoveries about the BBC
Microcomputer. Laserbug also hopes to
encourage the setting up of local groups under
its banner. A year’s subscription to Laserbug
costs £12. For further details write to
Laserbug, 4 Station Bridge, Woodgrange
Road, Forest Gate, London E7 ONF.

Vic-20 User Group

MATTHEW STIBBE of The Lawn, Lower
Woodficld Road, Torquay, South Devon,
hopes to start a Vic-20 user group and software
library. Anyone wishing to borrow or contri-
bute programs for the Vic-20 should conract
Matthew Stibbe at the above address.

Norwich BBC User Group

MEETINGS OF THE Norwich and District BBC
Microcomputer User Group are usually held
twice a month at the Norwich City College.
They consist of either a computer workshop or
a talk about some specific area of micro-
computing. For more details contact Paul
Beverley at Room 12a, Norwich City
College, Ipswich Road, Norwich, Norfolk,
NR2 2L]J.

North Wiltshire Club

NORTH WILTSHIRE Computer Club meets at
Holt village hall on the second and fourth
Wednesdays of each month. Everyone is
welcome, from the absolute beginner to the
expert, on payment of 50p entrance fee. More
information from Matthew Jones, Pinhills,
Bowood, Calne, Wiltshire, SN11 OLY.

announced forthcoming events. Dick Marsh
will ralk abour screen editing on June 8, while
Mr Parran will discuss the effects of com-
puters in education on July 13. Peter Wright is
expected to throw some light on the subject of
EPROM burning on August 10.

A previous ralk on the subject of Forth,
given by Mike Curtis of the Willesden College

Mode Graphics Colours Text
0 640 by 266 2 80 by 32
1 320 by 256 4 40 by 32
2 160 by 256 16 20 by 32
3 - 2 80 by 25
4 320 by 296 2 40 by 32
5 160 by 266 4 20 by 32
6 - 2 40 by 25
7 Telataxt 2 40 by 25
BEBC graphics mode.

of Technology, spawned a Forth interest
group inside the club. Other club acrivities
include a library of books and programs, and a
monthly newsletter edited by Ed Lepley and
Jim Turner. The newsletter carries inform-
ation about the club and its members, tips on
hardware and software problems and lsts
furure events. A monthly puzzle, for club
members only, is also a popular item.

The March puzzle consisted of writing a
Basic program to input any two numbers and
print them in ascending order of value. To
make it a little more difficult entrants were not
allowed 1o use Calls to machine code, USR,
Peck, Poke, Data statements or calls to other
monitor routines. In addition, entrants were
not allowed to wuse Basic comparative
commands such as If — Then or On — Goto
or Gosub,

The simplest solution to the puzzle, pub-
lished in the club’s April newsletter, consisted
of the following program:

10 INPUT “Enter 2 numbers™;A,B
20 PRINT (A +B-ABS(A-BN/2
30 PRINT (A+B+ABSIA-B))/2
40 GOTO 10

Club membership costs £4 a year for adults
and £2 a year for students and old-age
pensioners. More information is available
from the club’s publicity officer Jim Turner,
63 Millais Road, London E11 4HB. L
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Memotech's New Memory System for the ZX81

Itgrowsas youprogress

" MEMOPAKIGE

|

"MEMOPAKGAH

TTMEMOPAK 64k

- £39.98 inclVAT

Itis a fact that the ZX81 has revolutionised home computing
and coupled with the new Memopak 16K it gives you a
massive 16K of Directly Addressable RAM, which is neither
switched nor paged. With the addition of the Memopak 16K
your ZX81's enlarged memory capacity will enable it to
execute longer and more sophisticated programs, and 1o
hold an exlended database

The 16K and B4K Memopaks come in atlractive, custom-
designed and engineered cases which fit snugly onto the
back of the Z¥81, giving firm, wobble-free connections

See below for ordering information

Coming Soon...

Memotech H-Res Enprw.;!-
Centronics Intoriste ang Software Drivers
Memohech Digitsing Tablet RSIIZ wanriace

Fa i3]

All these products are designed o fit ‘piggy-back’ fashion

on to each other, and use the Sinclair power supply

WATCH THIS SPACE for further details. We regret we are as yet

unable to accept orders or enquines conceming these products
but well let you know as soon as they become available

How to order your Memopak.

By Post:  Fill in the coupon below and enclose your
chequeP.O /Access or Barclaycard number

By Phone: Access/Barciaycard holders please nng
Oxford (0865) 722102 (24-hour answering service)

Piease make cheques payabie to Memotech Limited

-£79.00 incl VAT

The 64K Memopak is a pack which extends the memory of
the ZX81 by a further 56K, and together with the ZX81 gives a
full 4K, which is neither switched nor paged. and is directly
addressable. The unit is user transparent and accepts basic
commands such as 10 DIM A(9000)

BREAKDOWN OF MEMORY AREAS

0-8K . . . Sinclair ROM
8-16K . . . This section of memory switches in or out in 4K
blocks to leave space for memory mapping. holds its
contents during cassette loads. allows communication

tween programmes, and ¢an be used to run assembly
language routines.
16-32K . . . This area can be used for basic programmes and
assembly language routines
32-64K . . . 32K of RAM memory for basic variables and larg
arays
With the Memopak 64K extension the ZX81 is transformed inlo a
powerful computer, suitable for business. leisure and
educational use, at a fraction of the cost of comparable
syslems

Unigue 3 monthtrade-in offer!

When your programming needs have outgrown the capacity
provided by 16K RAM, and you find it necessary to further
extend your £X81's capacity, we will take back your 16K
Memopak and allow a discount of £15.00 against your
purchase of our 64K, model.”

"W reserve the right fo reject. for discouniing pUrDOSes. Lunits wisch
have bean ether openad o damagad in any way

©R Branlon &G A C Boyd 1982

e Dttt

Please send me:

Please debit my Access/Barclaycard® account number Quantity Price Total
16K RAM, Assembled £39.95
*Plogse gelete whichever does nol apply 64K RAM, Assembled £7%:00
SIGNATURE DATE Postage | £2.00
Total Enclosed

ADDRESS

B

We want to be sure you are satisfied with your Memopak — so we offer a 14-day money back Guarantee on all our products.

f
]
|
I NAME
|
i

Memotech Limited, 3 Collins Street, Oxford OX4 1XL, England Telephone: Oxford (0865) 7221 mﬁs—l
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“Give me

oneood
choose aVIC 20 home computer.”

1. VIC is outstanding value
for money. No other colour
home computer can give so
much for under £200.

2 Total standard memory
25K made up of 20K ROM and
5K RAM.

3. Fully expandable to 32K
of user RAM.

4. Microsoft Basic inter-
preter as standard.

5. Accessible machine
language as standard.

6. Connects direct to
monitor or standard television.

7 Full size typewriter-style
keyboard.

8. Full colour and sound.

9. All colours directly con-
trollable from the keyboard.
10. 62 predefined graphic
characters direct from the
keyboard.

11. Full set of upper and
lower case characters.
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12. 512displayable characters
direct from the keyboard.

13. High resolution iraphics
capability built into the
machine.

M. Programmable function
keys.

I5. Automatic repeat on
cursor function keys.

16. User-definable input/
output port.

I7 Machine bus port for

memory expansion and ROM
software.

I8. Standard interfaces for
hardware peripherals.

19. VIC20is truly
expandable into a highly
sophisticated computer system
with a comprehensive list
of accessories (see panel below).

20. Full range of software for
home, education, business and
entertainment ondisk,cassette
and cartridge.

Accessories include:

® (assette tape unit

® Singledrive 5" Hoppy disk unit (170 K bytes
capacity].

* §0-column dot matrix printer.

o 3K 8Kand 16K RAM expansion cartridges.

¢ Programming aid packs; machine code
monitorcartridge, programmersaideartridge, high
resofution graphics cartridge.

® Plug-in conversion box for a full 32K,
d0-column x 25 lines VIC including Prestel com-
patability
Prestel/ Tantel interface package.
& RS 232C communication cartridge.
* Memory expansion boand
® |EEEA4RS interface carntridge.
Joysticks, light pens, paddles and motor
controllers.

21. Books,manualsand learn-
ing aids from Teach Yourself
Basic to the VIC programmers’
reference guide (a must for
advanced programmers).

22, Full support forVIC owners
— their own magazine ‘VIC
Computing’aswellasanational
network ot VIC user groups.

23. National dealer network
providing full service and |
support to VIC owners. |

2. Expertise and experience |
— Commodore are world
leaders in microcomputer and
silicon chip technology.

25. Commodoreistheleading
supglier of micro-computers
in the UK to business, schools,
industry and the home.

26. VIC 20 is the best-selling
colour home computer in
the UK.

How many reasons wasit
you wanted?

commociore

VIC 20

The besthome computer

in the world.

FOR MORE INFORMATION ON THE VIC 20, TELEPHONE OR WRITE TO: COMMODORE INFORMATION CENTRE,
BAKER STREET, HIGH WYCOMBE, BUCKS. TEL: SLOUGH 79292.



REVIEW

OINCLAR

The new Sinclair has arrived at
last — a book-sized micro-
computer with colour and
sound and an extended version
of ZX Basic. It came through
its test well ahead of the
competition but, as Tim
Hartnell found, even Sinclair
Research cannot work
miracles.

LAUNCHING THE SPECTRUM, Clive Sinclair
confessed that therc had been considerable dis-
agreement within his organisation over the
name of the new computer. ‘‘At one point”, he
said, “we thought of calling it “Not the BBC
Micro’”. In March last year, Sinclair
unleashed an angry tirade against the BEC for
giving Acorn the right to make the computer
for the TV series, saying that he had told the
BBC he could produce a computer — within
their specifications — for just over £100. The
ZX Spectrum is the fulfilment of that promise.

The Spectrum has eight colours, a builr-in
sound generator and loudspeaker, and the
closest Sinclair Research has come 1o a “real”
kevboard. Its specifications exceed those of the
Model A BBC machine, and come close to the
Model B in many arcas. At just £125 for the
16K model, the Spectrum is the same price as
a ZX-81 with 16K pack when first launched.
With 48K the Spectrum’ costs £175.

The Spectrum uses a “‘superset” of ZX-81
Basic, and any ZX-81 program can be typed in
with the minimum of changes; ZX-81 tapes
cannot be loaded into the Spectrum. The new
computer loads and saves much more quickly
than does the ZX-81, at 1,500 baud as against
around 250, and the upward compatibility of
listings should mean a lot to organisations like
Muse which are building up a library of
educational ZX software. Publishers of ZX
literature or ZX software breathed a sigh of
relief on hearing that ZX-81 listings could be
entered directly.

The Spectrum works in upper- and lower-
case letters, and does so like a typewriter:
capiral lewters appear only when you use the
shift key. The computer does not differentiate
between upper and lower case when naming
variables — so AS is the same as a$ — and will
ignore spaces in variable names.

The range of characters is standard, and
symbols such as ! and # are available on a ZX
machine for the first time. There is a range of
three different curly brackets and a cute little
© copyright sign.

The © sign, and the words “Sinclair
Rescarch Lid"” appear on the screen in black
letters on a white ground when vou first turn
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it on. Pressing New LList or Copy produces
some remarkable flashing-border displays, and
in Save and Load you are treated to a lollypop-
striped screen in reds, blues and yellows.

The error codes are fascinating, and in
English rather than the odd little numbers and
lerters of the ZX-80 and ZX-81. If all goes well
in a Load, a Save, a program execution or
whatever, the computer prints “OK" at the
bottom of the screen. If you manage to make it
swallow an incorrect line or parameter —
which is difficult to do, because all lines are
checked for syntax before being accepted into
the main body of the program — the computer
prints the delightful line

Nonsense in BASIC.

Whoever wrote the ROM had a sense of
humour.

There is much in Spectrum Basic to tempt
you to enhance your programs. It includes
Beep, a single-channel “music” command
with both duration and pitch under user
control, Ink to determine the colour of the
Print output and Paper for the background
colour. The Border command allows the area
round the main display to be independently
coloured and changed, Flash sets all Printed
material flashing into its inverse colour, and
Bright intensifies the colour of selected pixels.

All commands can be put into a Print, or
Inpurt statement, such as

PRINT PAPER 4;INK2;AT 10,10;"hi there™
for red letters on a little green strip just under-
neath the letters, or can be entered within the
program to alter everything that comes after-
wards. A line reading Ink | followed by Paper
6 will make all printed marter blue, and the
whole screen yellow; Border 2 puts a bright
red frame around the screen. The colours are
casy to use, and the keys are clearly marked,
with the colours they represent.

The screen is memory-mapped and the
computer runs as fast as the ZX-81 does in
Fast mode, but with a rock-steady permanemt
display. Nevertheless, the ZX Basic is
considerably slower than BBC Basic. High-
resolution graphics of 256 by 192 can be
achieved, and the Plot command works on a
grid this size, but the control is not available to
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ZX Spectrum
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the same resolution. Colour works on a grid of

32 by 22, the same grid as for letters. Read,

Data and Restore are available, as well as ].-.'-'l..t‘
FN and FN, and enhance the capabilities of

the computer considerably.
It is obvious that Sinclair has listened to
those who have criticised some shortcomings

of the ZX-80 and ZX-81. The Load and Save
procedures on the earlier machines, in
particular, left a great deal to be desired. The
Spectrum Loads in blocks, sets the record

.1 1 ! e g Wy R B | 1 e b
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level auromancally and suppresses noise. Once
you think you have a program successfully on
tape — and before you New it from the
computer — you can play it back into your
compurer using the Verify command, 1o make

sure it is there safely. The very first program I

attempted to save on the Spectrum Saved,
Verified and Loaded successfully ar first
atempr.

The new Load and Save, along with the fact
that the memory can be relied on not to drop

== B
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out unexpectedly, make working with the ZX
Spectrum a pleasure. The awful fear that your
carefully keyed-in program is about to vanish
into thin air has been banished. The 16K or
48K memory is permanently fixed inside the
Spectrum. You cannot use the ZX-81's 16K
pack, though the new compurer does operate

the ZX printer.
The ZX Spectrum is small and flar, rather
wider than the ZX-81 but not as deep. The
fcontinued on next page)
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{continued from previous page)
keys are rubbery, and appear to press on to a

standard ZX keyboard. You can use them
without looking at the keyboard, once you
know your way around it, and a touch-typist
will soon feel at home. The key action is
positive — although vou need to squeeze the
keys rather than press them — and there is no
nced 10 keep checking the screen (o see that
cach keystroke has been entered.

All keys have auto repeat, which is a boon
for running out parts of lines or for moving
the cursor along the long line you wish to edit.
The Spectrum makes a clicking noise while
auto repeat is working. If you start the auto
repeat with a key which requires Shift such as
Delete you can take one finger off the Shift
and just leave it on the Delete key once the
auto repeat is underway. The Edit facility is
the simplest to use of any computer on the
market, it is better than that on the BBC
Micro, except that you cannot join together
parts of separate program lines.

Symbols and keywords

The keys on production models are to be
light-blue, with the alphanumeric symbols and
kevwords marked in white. Function symbols
such as ?, At, Then and + are in red.

Sinclair invented the “one-touch key”
system for the ZX-80, which ensured that the
computer knew that the first key pressed after
4 line number, or after the word Then, would
produce a keyword, such as Ler, Print, Poke
or Goto. This meant thar programming was
fast and positive. The ZX-81 demanded a
sequence of key presses — such as Shilt, then
Function, then a key — to get the results you
wanted. Sinclair is obviously wedded to the
one-touch entry system, but it is really not
suited to the Spectrum. The sequence of key
presses required for Ink and Ain, for example,
requires the same number of key presses as
would be needed to type the word in directly.

There are now two Shift keys, a white one
and a red one. The whitc one works like the
standard shift key on a typewriter, turning
lower-case letters into capitals and, in the
Graphics mode, producing the graphic rather
than the number from the keys 1 1o 8. The red
Shift key, on the bomom right-hand corner of
the keyboard, is used for words such as At, Or,
And, Then and Step, along with the full stop,
the colon for multi-statement lines, and the 3
sign. The = sign is also accessed by using this
shift, then pressing L, but as these are next to
each other, you will soon find voursell press-
ing both keys at once with your right hand 1o
enter the = sign.
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You must press both shift keys at once,
followed by another key press, 1o enter words
such as Int, Rnd, Chr§ and Codes. Other
commands, such as Ink, Paper and Beep,
require both shift keys to be pressed at once,
then the red one to be held down while the
relevant key is pressed.

Unfortunately, the command New is as easy
to access as Print and Goto — no Shift keys or
juggling needed. This is sure to result in
programs being wiped accidentally, especially
as New lies between Copy and Plot. By
contrast, the harmless Stop command, on the
same key, needs two key presses. Designing
the New like this suggests that not cnough
thought has been given to human behaviour.

Orther aspects of the kevboard show more
care in their design. The Then and Goto are
on the same key, as these are often accessed
one after the other; the same goes for For and
To. There is a single apostrophe — a wise
lesson learned from Atom and BBC Basic — 1o
move the Print statement down a line, so

PRINT * * “HI"
will skip two lines before printing the word
THY:

The List command takes some getting used
to. Pressing List will give you a page of
program, then the message

scroll?
will appear in the bottom lefi-hand corner.
Pressing any key except “n” allows the listing
scroll to continue, page by page. The current-
line cursor, an inverse > symbol on the ZX-81,
has been replaced by the same symbeol
displayed in normal mode. It is not
particularly easy to see, and you can spend a
lot of time running your eyes up and down the
column after the line numbers to find it. Using
List n to find a line you have requested is
almost comically difficult.

The Beep command is simple to use, and the
volume from the internal speaker is adequate.

The sound output can be tapped from both
the Mic and Ear sockets at the back, to drive
an earpicce or to feed into an amplifier. The
word Beep is followed by two parameters. The
first is the duration of the tone in seconds —
fractions of a second, such as .05 or 17/36, are

also- accepted — followed by a comma,
followed by the frequency. Middle-Cis a0, so
Beep 1.0

will play middle-C for one second. Higher
numbers produce higher notes, with negative
numbers for notes below middle C. There is a
range of around 130 semitones, and fractions
of a tone are accepred.

The graphics are a development from those
of the ZX-81. All the standard ZX symbols are
there, made from quarters of a character
square, with black and grey, along with their
inverses. The new Draw command draws a
remarkably fine line from the co-ordinates of
the Plot command and can therefore be used
as a substitute for Move. The Draw command
can also be used to draw parts of circles by
adding a third parameter, the angle 10 be
turned through. The Circle command —
naturally enough, it draws a circle — needs
three parameters: the x and v co-ordinates of
the centre, and the radius. The circles drawn
appear very close to true circles, especially if a
fairly large radius is used.

Lower-case letters

The lower-case letters, formed on an eight-
by-cight character grid, are fairly good,
although the descenders only go down one
pixel.

You can define up to 21 of your own
characters, using a remarkable function called
Bin — for binary — which allows character
shapes to be Poked into position. The new
character can be assigned to any key. Chr$8, is
a back-space which does not erase the
character, and you either overprint, using the
command Over, or underline. Far more
sophisticated than on the ZX-81, the
Spectrum graphics will prove a boon for
improving screen and printer output, although
they will also be more difficult 1o master.

It is good thar Sinclair has decided not to kill
the ZX-81 as it 1s still the ideal first computer.
Those who know how to program a ZX-8]
will find they can gain reasonable facility with
the Spectrum within a couple of hours. After
countless hours staring at the black, greys and
whites of the dumb ZX-81, the brilliant
colours and the Beeps from the Spectrum will
ensure that even your dullest programs at least
look interesting.

CONCLUSIONS

WWith powerful colour and sound
commands, the ZX Spectrum is a
remarkable computer, exceeding the
BBC Maodel A in specification.

Mits use of a Basic very similar to that of
the ZX-81 provides a ready-made
source for software, though ZX-81
tapes cannot be loaded into the
Spectrum.

B Programs can be saved and loaded
without the problems which plague
the ZX-81. Built-in memory means
that sudden program loss should no
longer be a problem, but ill-

considered keyboard design means
that programs could still be lost by
inadvertently keying New.

BThe moving-key keyboard is an
improvement on the touch-sensitive
board.

B The one-touch entry system, retained
from the ZX-81, is not suitable for the
Spectrum and leads to complicated
multi-shift operations when keying
some functions. It should have been
discarded.

M Despite minor faults, the Spectrum is
way ahead of its competitors, There is
certain to be a rush for orders. 3]




16K PACK 123

Pack 1. 2 & 3 include all of:
AIR TRAFFIC CDNTHDL Animated radar screen of busy pirport shown. You
must bring planes into land; INVADERS SELFPLAY: PHONEBOOK — keep
1nq-mjg. and refatives numbers on catsatte, COMPUTER DATING, who will it
pick for you and those arcund you Tor 8 laugh. ADVENTURE ﬁTLAwTIﬂ Vol
may becoma very nch of marconed forever, BREAKOUT: SOUASH:
LANGUAGE TRANSLATOR: transiates any European language 1O any other,
COMPUTAPUNT: predict horse races and footbal pools with you ZX
INDISCO, video roscracer. DRAUGHTS computer chegquers, with kings.
BATTLESHIPS, nautical naval battle at home. MASTERMIND: brain toaser,
soe H you can beat 8 microelectroic mind.

THIS MAESWE PACK OF SOFTWARE IS ONLY £5.00

weWN  ZX ADVENTURE

A brand new relpase, this package of sdventures written in Basic and Machine
Code are the best valua and quality available. Just compane them with others!

1. GOLF: ore or two players have a matchplay off with handscaps and progress
around an 18-hole course which i superbly detailed with bunkers, lakes, troes,
bushes and gresns. We think you will agree this game has the best graphics
avaiabile tor the ZXE]

2. DAMSEL IN DISTRESS: you am the knight in shining armour, your quest is
to ride 10 & vast castle and rescue your princess and release her {rom the
clutches of an &l witch, You must deeam up a spell to destroy the old witch
and collect encugh gold to bribe the guands. A very Bewiiching Adventure
Program,

3. STORM THE TOWER: as the General of 3 medieval army you must deploy
your arms and men so you can attack an enormous caste with 8 huge tower,
You must build armaments and prepare for the cosmect hour 10 atack but
bewarn of rearguard action and consider intelligence reports with carel

ADVENTURES £8.00
ZX BUSINESS SYSTEM

Now installed In many busineases, comes with PURCHASE, SALES LEDGER
for 100+ ontriea per woek, does daybook snalysia, VAT nel. and excl,, totals,
password protecton plus many more excelient faatures. You also geta STOCK
CONTROL, MAIL LIST and PHONEBOOK. Easy to use, designed Tor everyday
small businesses. Includes instruction book and tapa. £17.00 incl. VAT

And does the job of systems costing hundreds of pounds.

ZX AUTOCODER

Writiny maching codel

Some love i, seme hate i1 byt AUTOCODER juat gats on with it Helps
produce machine code rams from BASIC. Easy 10 use and wery lul
Converts PRINT, PRINTAT, IF THEN, GOTO, GOSUB, l.l:TrNKEw POKE,
PEEK, CLS, etc.

ALL £5.00 incl.

MORE DEALERS ARE INVITED

WViC EDF- 7 inchudes 8l of:

DEATHRACE 2000: You must runover as many old men and dogs as you can
without crashing into parked cars

MOROQIDS: The Asteroids will try 1o crash into your Astronaut, you must keep
hirm alne — vory Tast graphics.

WARLORDS: Defond your caste against a giant boulder that & crashing
around destroying enemy forts,

BREAKQUT: The noisigst and most colowrful you've sean

SOUASH: Faatures on-ecnsan scoring, and tast your reflexes

SOUNDS: Monu driven sound synthesizer program .
MASTERMIND: Can you baat a multcolour microalactronic mind

ALL programs use the full sound and colour capabiities of the VIC to the

utmost.
ALL FOR £6.00

ATOMSOFT 4 includes all of:
ASTRO BATTLE ZONE: You view the sarth balow your space, suddenly UFOs
come ot you, the engines roar s you climb 1o the stars, :

DEFENDER: Thrust, laser, clmb, fire at enemy. Superbly detailed.
TRIDENT: A superb garme, you am & sub-commander. Realistic sonar sound
offects, and the 30 graphics of enermy ships appear, you must fire trpedos.
STAR TREK: Best wersion avpilable. Sound effects in snimated battle
sequences. You need a 12K ATOM &4 all use Hires memory area.

ALL AT £7.00

BBC NoOw AVAILABLE

Countryside £7.00

EARALY WARNING, BBC computer veraon

of misade command £7.00

Business Systernm £17.00. Disassembler £5.00

All prices incl. VATR and pbrp. Ploase send to:
CONTROL TECHNOLOGY, 3@ Gloucester Road, Gee Croas,
Hyde, Cheshire SK14 5)G (061-368 T558).

SUPER SOFTWARE

AVAILABLE FROM
CONTROL TECHNOLOGY
NEW RELEASE

Trident (Acorn Atom)

TE = L, ——

Warlords (Vic 20)

Astro Battle Zone

Moroids (Vic) (Acorn Atom)

PR

Draughts (ZX81)

T o = |

ABCOEFGH

AST HOLE
OUE FROH

LA

Fruit Machine
(Acorn Atom)

Defender (Acorn)

el il e
‘Please send me as soon as possible the fnllowigg:
O b e i
= - EHaris
| enclose a Cheque/P.Q. for the total E
NAME =
ADDRESS_ — —
POSTCODE_
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Which breakout bat
moves too slowly to
catch the ball?
Which version of
space invaders Is so
tinny that it has
become known as
“the massacre of
the saucepans’’?
Boris Allan answers
these questions and
many others as he
and his dedicated
band of testers sort
cassette and
cartridge programs
for the Vic into the
good, the bad, and
the ugly.

A FEW PROGRAMS on cassette could cost as
much as the 300 programs provided by a
year's subscription to Your Computer or a
book of listings such as Whar ro do swhen you
hit return by People’s Compurer Company or
Basic computer games by Creative Computing.
At about £6, it takes only 22 cassettes to buy |
another Vic, and 10 or 11 to buy a ZX-81 to
extend your experience.

Assessing true value

The cost of most of these programs is even
more surprising when one considers that some
very good disc-based Adventure programs for
larger microcomiputers cost only £15 — and
some of those programs have really excellent
graphics. Given the quality of the majority of
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programs tested, and taking into account the
cost of the cassette, and postage and packing,
to scll them at more than £1.50 could reason-
ably be viewed as expensive.

Obstacle or Maze is probably the most
popular games variant, These are games in
which you have to find your way through a
maze or a minefield where you must dodge

i
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various obstacles which are fixed or moving.
They include Bug-Byte's Vicmen, in our view
the best version, at one extreme and Abacus’
Maze of Death, the least impressive, at the
other. Some programs had wrap-around —
that is, it was possible to disappear on the
right-hand side of the screen only to appear
immediately on the lefi. It was not possible,
however, to disappear at the bottom to
reappear at the top. This wrap-around often
seemed uninentional, and is easily explained if
vou study the way the screen is organised on
the Vic.

On the Vic, the screen is arranged in 23 lines
of 22 characters, and each location on the
screen is given a number. For four lines of
four characters, the numbers might be:

BUG-BYIE 3
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32 33 34 B

36 37 38

a0 41 42 43

44 46 46 47

So, moving along the top line from left to
right, 1o go to the right of the top-right
location, 35, is to move to position 36, which
is on the second line down, on the left. To
move upwards in a straight line one subtracts
4, 45, 41, 37, 33, and so one does not wrap-
around at the bottom. This facility is used to
greatest effect in Vicmen.

Variations on a theme

Breakout programs aré variations on the
“knock bricks out of 2 wall” theme, and none
of the ones tested is an improvement on a
game in Integer Basic for the Apple II —
though that game uses paddles or joystick.
Most of the programs in this category strive
for originality in many ways, but why change
from the best version? All these programs used
keys, and in at least one case — Blastout 1
from Neme Software — the bar moved so
slowly that it could not catch up with the ball.

The breakout style of program uses real-
time control, as do some of the maze or
obstacle programs: real-time control is where
the user has 10 manoeuvre in a continuously
varying situation. This category includes
various types of road race, landing a spaceship
safely by use of a visual display — not to be
confused with an older type of program called
Lem in which the only useful information is
height, speed, and fuel. Perhaps the best of
this category is the Commodore cartridge
Road Race and the worst is probably Monaco
GP from Abacus.

In the space invaders or war games category
we have all the many wvariants of space
invaders, and the warious other shooting
games — some played against the computer
and some against an opponent. In our view,
by far and away the worst program was Bridge
Software’s Vic Invaders — it was suggested by
one of the test panel that it be renamed “The
massacre of the saucepans” while

ﬂ,.ii-‘&ihu} EfEEE

dK’tronics’ Rox and the Cnmmodort cart-
ridge Avenger seemed to be the most popular.

One of the cassettes in the intelligent games
section, Line Up 4 from Terminal Software,
made the most favourable impression because
it consistently won a test of intellectual skill —
it is a simulation of the popular game where
you have to connect four counters in a row. An
intelligent game is one such as chess which
requires thought and not dexterity. If a
noughts and crosses program is supposed to be
at all intelligent, a good trap is to play top
right. It will then play in the middle, and so
you choose bottom left: most programs will
then move to either top left or bottom right,
and so lose — both Noughts 1 and Noughts 2
from Neme do.

The logic and mathematics programs

include number guessing games, or games of
logic such as Mastermind. None of the
programs tested provided the player with any
real challenge. They were the Neme Master-
mind and Save Sum City, Abacus’ Perals
Around The Rose, Mastermind from Control
Technology, and the PR Software Logic and
Pickup Game.

Some of the programs are best considered as
demonstrations of what you can do with your
micro: for some we cannot think of any other
reason for their existence. The Commodore
cartridge Super Slot, for example, is an
ostensibly tiresome slot-machine program but
which has graphics effects that we had to
admit were good. Many of the programs on
the Commodore cassette Introduction to Basic
Part 1, are demonstrations, and some like

Hangman and Speediype were enjoyed for
themselves.

We shall now consider some of the most
highly recommended programs. The first is
Vicmen which was supplied by the Byte Shop,
Manchester. Vicmen is produced by Bug-Byte
and costs L7. It is a version of an arcade game
called Puckman, and is a real-time maze
program with excellent graphics. Vicmen is a
skilful game which consists of trying to gobble
spots before being caught by ghosts, though at
times you can chase the ghosts to turn them
into eyes. The reason it is so successful is that
it is different; not too complex; and fun .0
play.

Simple addiction

Blitz might be classed as a space invaders or
war game, because it consists of a bomber
flying over a town again and again. At every
pass, it reduces aititude, until it runs into a
building. To stop it crashing you must flatten
the buildings by dropping bombs, but only
one bomb is allowed in the air at one time. It
sounds simple, but it becomes almost as
hypnotic as Vicmen. Blitz is produced by
Commodore and costs £4.99 — a very good
example of how you do not have to be complex
to be addictive.

Line Up 4 is definitely an intelligent game.
It is a simulation of a game of Connect 4 — if
you are not wary, or not sufficiently good, it
will win. An interesting extra are the timings
of how long you took, and how long the Vic
took. It beats you, and then boasts about how
quick it is. A well-presented program with
good, clear instructions from Terminal Soft-
ware.

These are far and away the best games, bur
there are others which are reasonable — we
felt, however, that a program had to be
exceptional to command the prices being
asked. These three programs were the only
ones for which there was unanimous acclaim,
and it is worth asking why they had this
universal popularity.

They are successful because:

B They are very simple in conception, with no
gratuitous complications.

B They are not like any of the other games.

M Because listings of these games are not easily
available, their themas are not hackneyed.

B There are no bugs in the programs; they were
not 100 simple to play nor were they two
difficult.

One can also learn from the games we felt to
be the least successful. Bridge Software’s Vic
Invaders, for example, at £6.50 is too easy, the
invaders do not advance, there are no mystery
ships, the base at the bottom zips along at
rocket speed, and the invaders do not speed up
when only a few remain.

Fiendishly clever

Petals Around The Rose is a number
guessing game with a difference — it does not
tell you the rules. Consequently the user can
never be sure if the game is fiendishly clever
because he ' can 'never know whar he is
supposed to be doing. Ar £6.95 from Abacus
Programs, it might not seem worth the effort.

At the end of the review of the Games Pack-
age from Neme Software — £5.50 for five
programs, or £9 for the set of 10 — was

(continued on next page)

YOUR COMPUTER, JUNE 1882 25




{continued from previous page) version of Breakour. It can be seen that the Visit the Prentice-Hall
written “Keep Clear”. This becomes under- | programs were trivial and, what is worse, computer books displays to
standable when you discover that the program | poorly de-bugged. id of to-dat
Pontoon does not recognise pontoon. We were We would advise anybody buying programs S,H A ange e S
unable to tell the difference berween Noughts | either to see them demonstrated first, or to titles at these shops:
1 and Noughts 2, and the bat seemed incap- | obtain a written undertaking that the program
able of carching up with the ball in the Neme | can be returned if unsatisfactory. OO Toee o
. Myers & Clarke, Watford
Company Program Category Comments Price m‘:’lﬂ amrn{“.“ gm.g,.,:"‘ Moorlields
Stanley Botes, Kingston
Neme Games Package: Trivial and  Five for £5.50 Brunel University, Uxbridge
Software Pontoon D poorly de- 10 for £9 Carter & Whaeeler, Slough
Mastermind L/ bugged Dillons. Malst Sireet
Shell Game D :T“v Charing "-"?M’:T*ﬂ
:uug:m ; :g . John Menzies. Old Broad Sweet
oughts Modem Book Company, Praed Street
Clocks 8] Wm Smith. University of Reading
Black Holes o/Mm Wm Smith. Reading
Save Sum City L/M University Bookshop, Surrey
Blastout 1 B University Bookshop, Sussex
Blastout 2 B Webstars, Croydon
Sonic Patterns D SOUTH-EAST
High resolution D Fair £7.50 e e
/character package Bowes & Bowes, University of Southamipton
Dillang, Universny of Kent st Cantorbury
Songmaster D Fair £6.50 Mobinsons, Baghton
music package SOUTH-WEST & WALES
Commodore  Blitz W Brilliant £4.99 i g““‘“"“"'ua::‘mm o,
E!asicf Intro: 1 D Fair £14.95 Bowes & Bowes, Cardifi
Cartridges Gallowsy Bookseller, Aberystwyth
Super Slot D Tiresome £19.95 each, Georges, Bristal
Super Lander RTC Fair plus VAT. Lears, Cardiff
Avenger I'w Good Polytechnie Bookshop Piymouth
Road Race RTC Good Singleton Bookshop. University of Swanses
Swindon Bookshop, Swindon
Bridge Vic Invaders 1w Avoid £6.90 :mw! s'g::;'
Software University Bookshop, Exeter
Terminal Panic Driver RTC Fair "““'—"‘"“: ;‘ ::‘T
Software Line up 4 IG Brilliant s m""" 4
Abacus Splotter om Tiresome £6.95 each, Bowes & Bowes, I.m-im“
Programs Space Docker om Fair or £12.95 for Cambridge Computer Store
Guzzler om Good two Ditlons, University Bookshop, Nottingham
Defender Iw Fair Heffers, Cambridge
Patals Around The Rosa L/m Avoid Hudsons, Mew Street. Birmingham
Monaco GP RTC Bad :M el ﬂé:";'fﬂi"ﬂhim
: udsons, trest, ntry
Lunar Lander RTC Fair o B iad B
Maze of Death oM Bad e : 'm’mr il
Jarrolds, Norwich
Bug-Byte Vicmen om Brilliant £7 Sisson & Parker, Milton Street, Notingham
Another Vic in the wall B Good Fil Sisson & Parker, Wheelergate, Nottingham
- NORTH
diK'tronics Rox Iw Good Autticks Polytechnic Booksbop: Laads
Deflex LW Tiresome Bowes & Bowes, University of Bradiord
Tanx 1w Unreliable Bowes fr Bowes. University of Hull
Space Zap W Fair Bowes & Bowes, Liverpoa!
Bowas B Bowes, Sheflield Unwversity
Control Vicsoft 7 package Briers, MLﬂ;mruh
Technology Moroids RTC Moronic £5.95 for Browns, Hull
Death Race 2000 RTC Bad seven gmﬂﬁm Ez':mmw of Yark
Mastermind L/M Bad Haigh & Hochland, Univarsity of Manchaster
Breakout B Avoid Hudsons, Liverpoo!
Warlords B Avoid Hudsons, Mewcastle
Squash RTC Tiresome Phillip Son & Nephaw, Liverpool
Sounds D Fair Salord University Bookshop
Students Bookshop, Lancaster
PR Software  War /W Good £7.50 for six Thornas, Newcastie -
Smashout B Fair VW H Willshaw, Manchester
Blackjack D Good SCOTLAND
Logic L/m Fair Bauermeister, Edinburgh
Pickup game L'M Poor James G Bisset. High Street. Old Aberdeen
Alarm Clock D Eair Jamaes G BissoL Upper Kirkgate, Abardeen
Jehn Smith, SI.}me Street, Glasgow
Notes: In the category column the following abbreviations have been used: O/M, obstacle or :m Smith, g;:::?nz:?::rqﬂm
maze game; B, break-out type game; RTC, game with real-tima control; |/W, space invaders- James Thin, South Bridge. Edinburgh
type or war game; |G, intelligent games; L/M, logic or mathematical programs; University Bookshop, Dundes
D. demonstration programs. 18
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Featuring—the book you've been wa:iting for. . .

May-June

Prentice-Hali
computer books event

During May and June new and bestselling computer books published by Prentice-Hall and its
associated imprints—Reston, Reward and Spectrum—will be on display in

bookshops throughout the country.

—_—

Neil Cryer and Pat Cryer

BASIC
Programming on the

BBC

Microcomputer

e ——

R e P AT, A, ten e, (A
(L) Secsire s, VPR PR il o iy o T A F
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Apple BASIC for Business
For the Apple 11

Microcomputer Data
Communication Systems

£13.45 hardback 400 pages 8358-0228-5  p Guide to Modems, Terminals, Electronic
£11.20 paperback 8359-0226-9 1981 Bulletin Boards . . . for Users of TRS-80,

The ATARI| Assembler
Don Inman and Kurt Inman

Apple |1, Heath-89 and Other Systems
Frank J. Derfler

£9.70 paperback 270 pages 8359-0238-6 £9.70 paperback 128 pages 13-580712-3

1981 April 1982
Prces and publicavan dates are comect at the time of goung to pross
nut may bhe subgect to change

Prentice/Hall @ International

£6 Wood Lane End, Heme| Hempstead, Hertfordshire HP2 4RG, England

BASIC
Programming on the

BBC

Microcomputer

Neil Cryer and Pat Cryer

For beginners with no experience of computers. this comprehensive book has
been written with particular reference to the BBC Microcomputer. It provides a
step-by-step course on BASIC and teaches you how to write programs using the
BBC s enhanced version of BASIC. Every program included has been testedon a
production model of the BEC micro. A Aoooeaty

£5.95 paperback 208 pages 13-066407-3 March 29th GO'IIPIJTERS

. . . and many other outstanding titles, such as

ACORN

The PET Personal Computer

for Beginners

Seamus Dunn and Valerie Morgan

£7.50 hardback 240 pages 13-661835-9
£4 95 paperback 13-661827-8 1981

Starting FORTH

Leo Brodie

£14.95 hardback 384 pages 13-842930-8
£11.95 paperback 13-842922-7 1981

YOUR COMPUTER, JUNE 1982 27



@ T Ty

Do you find the only drawback
to your Sinclair is that slow,
awkward keyboard? Stephen
Adams examines the solutions
offered by a number of
manufacturers and finds that a
new keyboard could cost you
as little as £20 or as much as
another ZX-81.

THE MOST COMMON complaint about the
ZX-81, or for that matter its predecessor the
ZX-80, is 1ts keyboard. The keyboard on both
machines is made from three layers of plastic.
The top layer contains the keyboard symbols
on the outside and a metal track on the inside.
This metal track forms one side of a switch.

The bottom layer is the same, but with a
metal track on the inside facing the top layer.
Between these two metal tracks is a plastic
membrane which keeps them separate.
Beneath each key position the membrane has
circular holes though which the top and
bottom metal tracks connect when the top
layer is pressed.

The whole keyboard is only 1/8th in. thick
s0 it can be difficult, without watching the
screen, to rtell if you have pushed hard enough
to make contact. As a result users rend 1o push
far harder than necessary and often for far too
long. The increase in speed that results from
replacing the ZX-81 keyboard with push-
button keys can mean a 50 percent saving on
the time taken to input information.

The keys on the Sinclair keyboard are
arranged in the form of a marrix, with eight
input wires, or address lines, and five ourput
wires, or keyboard data (KBD) lines. Each
switch i1s connected to one address line and
one KBD line and when pressed makes con-
tact between them. By checking the KBD lines
affected when an address line 15 altered, the
ZX-81 can tell which key has been pressed.

Easy to fit

For instance, the shift key will have been
pressed if the address line AS was affecting
output wire KBDO. Therefore the only wires
that need 1o be connected to the keyboard are
the eight address wires and the five KBD
lines.

These appear on two sockets mounted inside
the ZX-81, so all that is required is to remove
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the plastic tails which connect up the ZX-81
keyboard, and insert the leads from the new
one. There is a hole between the 0 and the 9
key through which the old keyboard tails pass.

As this hole cannot normally be seen, vou
must push down on the top of the keyboard in
order to push through the flar ribbon cable.

The best instructions are those supplied
with the Redditch keyboard. They contain six
drawings showing how to open the ZX-81,
remove the keyboard tails and attach the new
ones from the keyboard. The Fuller, Redditch
and Computer Keyboards are the only ones
which do not require soldering of the key-
board leads to the ZX-81 even though, as
d’Ktronics point out, little damage can be
done by making a wrong connection.

The other keyboards all require a connection

to the +5V and OV supplies on the ZX-81. A
wrong connection here could cause damage.

There are 40 standard Sinclair keys on the
ZX-81 and although they can have more than
one use, they are all controlled from software,
so only a single-contact push-to-make switch is
required for each key. All of the keys on the
keyboards supplied were designed for this
purpose and you should find no problems in
using them. They have, however, different
key-tops and layouts.

Angle of attack

The Crofion and the Fuller keyboards lay
their keys flat, parallel with the surface on
which they rest, and so are not as easy o use
for someone accustomed to a typewriter. The
rest of the keyboards are tilted to an angle of




30° by either the case in which they fit or the
stand on which they are mounted. The
Computer Keyboards keys also rise from one
row to the next giving a berter spacing and less
chance of hitting two keys ar the same time.
All of the keyboards apart from the Computer
Keyboard — which uses a standard QWERTY
typewriter layout — adopt the Sinclair layout
with extra keys added to each end.

Fuller's extra keys consist of an additional
shift key next to the 0 key making it easy to
press the two keys to give Rubout and ™' , and
an extra Newline key next to the A key allow-
ing you to press the shift and Newline together
to give Function. As these are in use all the
time, this could prove most useful.

Crofton has provided 11 extra keys marked
with Break, Edit etc., to save you hunting for

them. They still have to be used with shift
otherwise they just produce their normal code.
The Crofton and the Computer Keyboards are
the only ones with space bars, but the Crofton
one is rather small.

Additional keys

The Computer Keyboards product has six
spare keys which could be used to duplicate
another key, but because they are the same
type as the rest of the keys they cannot be used
as on/off switches.

The Kayde and d'Ktronics keyboards pro-
vide a repeat key which interrupts the output
lines from the keyboard five times a second.
To the ZX-81, this looks as though you are
pushing the keys on/off very quickly, even
though you have the key down permanently.

This requires components to be mounted on
the keyboard which need a power supply from
the ZX-81.

The cases supplied with the keyboards were
all big enough to hold the ZX-81 printed-
circuit board. Redditch does not, however,
recommend that this be done with its version,

The ZX-81 fits tightly into the Computer
Kevboards matr-black, aluminium case and a
metal strap is even provided at the back 1o
hold the 16K RAM pack in position.

The Crofton case does not hold the ZX-81
printed-circuit board at all and it is artached
only to the keyboard. This causes even more
vibration to the 16K RAM pack than usual.
There are pillars which could have been used
to mount it more firmly, but the holes have

feontinued on next page)
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not been drilled in the case to take the screws.

The Crofton board also supplies a video
amplifier outpur for a monitor and although it
is good for those who think that a monitor
gives a berter picture, it degrades the TV
signal so much that it cannot be used.

The Fuller keyboard’s case can be used to
house a complete system which can be
expanded as desired with up to four internal
edge connectors, 64K RAM, power supply
and two 250V mains power-supply sockets for
cassette or TV. All of this is contained in a
14in.-by-8in.-by-3in. injection-moulded plastic
case, which has a LED power indicator. The
only reservations I have are about the edge
connectors, which only allow boards 2in. high
to be connected to them.

The Peter Furlong Workstation is an ABS
plastic shell which will house all the wiring
associated with a ZX-81 and tile the TV at an
acceptable angle.

The plinth houses the ZX-8] and 16K
RAM pack in a well at the front and the wiring
to the Sinclair disappears through the side of
the plinth to reappear at the back. If you are
still using the original Sinclar leads for the
casserte and TV, then additional holes will
have to be cut at the side.

Crofton

A flar steel box which houses a keyboard, a
video amplifier and the ZX-81. It is of little
use unless you need to operate with a video
monitor and can secure the 16K RAM pack in
some other way. Cost: £42.70 including VAT
and postage.

Kayde

The keyboard is heavy compared with most
and will soon have a case which should prove a
great improvement. The key symbols are
attached with adhesive, and can fall off very
easily. The repeat key is an artraction, but the
instructions for soldering the keyboard cable
need to be clearer. Cost: £27.95 ready-builr.

Protos

The Protos system 40-key keyboard is
mounted on a heavy steel plate. The keys have
removable tops, which cover multicoloured
versions of the Sinclair symbols. The green
and brown backgrounds do not make the
symbols easy to see, particularly if you are
colour blind.

The case arrived in seven pieces, six more
than intended, and although it is supposed to
be a heavy-duty keyboard, some of the nylon
pillars had snapped. The keyboard was well
wrapped to protect it from the postman so [
can only assume it was the heavy steel plate
which did the damage.

The ZX-81 must be removed from its case
and placed inside. The edge connector of the
ZX-8] plugs into a suitable connector via
ribbon cable to another printed-circuit board
mounted on the case. This board appears
through the slor ar the right-hand side. All the
tape connections are plugged into the ZX-81
via holes at the back. Although it looks
atractive I cannot see this Frome system
working well with the ZX-81 as it is expen-
sive, £67.75 including post and VAT, and
awkward to use.
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Computer Keyboards

As the firm’s name suggests, the ZX-81 is not
the only computer for which it produces a
keyboard. It is properly tilted, and has a
ZX-81 type QWERTY keyboard with space
bar. Even when not mounted in a case it is at
the correct angle and the stepping of the keys
lends it a professional finish. The connection
to the ZX-81 is via copper-coated strips which
plug into the ZX-81 sockets. The case contains
the ZX-8] and a strap has been provided to
stop RAM wobble. This, in my view, is the
best of the keyboards reviewed, so probably
worth the extra expense. Cost: kit, £28.95;
ready-built, £31.40; case, £15.

Work-station

This is useful when you have to keep all the
cables out of the way, in a position reserved for
the ZX-81. The TV might prove too near the
eyes for some, and the Sinclair printer needs to
have modifications made to the plinth. Cost:
£18; power switch, £3: cassette change-over
switch, £3.50; aluminium floor, £4. All prices
include VAT and postage.

Fuller FD System

The keyboard for this system provides a cheap
start to forming a quite comprehensive layout
for the ZX-81. The keyboard is not the best
available, but it has some useful facilities. I
would recommend this as a portable system
for demonstration use, as all the equipment
required, apart from the TV and cassette
recorder, can be packed in one case. Cost: kit,
£19.75; ready-built, £25.75 for the plain
40-key version; £35.45 for the 42-key version
in the case; £43.45 for a ready-built model;
motherboard with two edge connectors,
£16.75; three edge connectors, £21.75; four
edge connectors, £26.75, all of which are
ready-buily; 64K RAM Pack, £45; 16K
version which can be upgraded to the 64K
version, £35.95; both are ready-built; 9V
power-supply unit, £6.75; 12/5V for £13.95.
Various other switches and sockers are
available. There have been reports of consider-
able delays in delivering this keyboard so,
before ordering it, it is worth ensuring that
you have written confirmation of an acceptable
delivery time.

Clockwise from top; Dean Electronics Computer Keyboard: Fuller FD System; Redditch;
d'Ktronics; Kayde; and Crofton Adaptakit. Centre: Peter Furfong Work-station.
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d'Ktronics

A pleasant keyboard, mounted at the correct
angle, with repeat facility. The instructions
are clear with a section on faults that can
occur. The keyboard has to be soldered to the
ZX-81. A numeric pad can be connected next
to the keyboard on the right as shown in the
accompanying photograph. Cost: £27.95;
numeric keypad, £10.

Redditch

An easy-to-use 40-key keyboard, less expensive
than most, but requiring a case to make it tilt
to the correct angle. The connection to the
ZX-81 is via two plugs, and very clear, simple
diagrams make it easy for those concerned
about harming the computer. Cost: kit,
£20.50; ready-built, £27.75; £10.30 for the
case.

ADDRESSES

Suppliers

Crofton Electronics Ltd: 35 Grosvenor Road,
Twickenham, Middlesex TW1 4AD. Tele-
phone: 01-891 1923/1513.

Kayde Electronics Systems: 48/49 Exmouth
Road, Great Yarmouth, Norfolk NR30
3DP. Telephone: 0493-56263.

Redditch Electronics: 21 Ferney Hill Avenue,
Redditch, Worcestershire B97 4RU. Tele-
phone: 0527-61240.

d'Ktronics: 23 Sussex Road, Gorleston, Graat

Yarmouth, MNorfolk. Telephone: 0493-
602453,

Computer Keyboards: Glendale Park, Fern-
bank Road, Ascot, Berkshire. Telephone:
0347-4731.

Peter Furlong Products: Unit 4, South Coast
Road Trading Estate, Peacehaven, Sussex.

Fuller Micro Systems: The ZX Computer
Centre, Sweeting Street, Liverpool 2. Tele-
phone orders: 051-236 6109.

Frome Computing: 20 Ashtree Road, Frome,
Somerset BA11 25F. Telephone: 0373-
71435, il




ferstarters

If you 're looking for a home computer, you'llalready
knowthatthe VIC doesitall. Tohelp yougetstarted,
we have put together this attractive cost-saving

package

VIC-20:ov

+ Cassette Deck

+ 10 Blank passettes

Part 1
+ User Manual

—_— e

+ 12 months warranty
+ Fitted 13 amp plug

Dot Matrix Printer Memory Expansion Board- Plug-in Memory Expansion

Trartar §,
a1

characters per line at 30

Multi-slot unit used to pe __El_r_trid_gﬂ ot 5.
accept memory and/or JK — £2b.U4, 5K — 139.09,

L g characters/seconds.  Samc and program 16k — £65.17 plus VAT
@ﬁﬁﬁﬂﬁg hﬁ“ﬁ;& N £199.96 plus VAT g"ﬁle?us VAT Single Drive Floppy Disk Unit
@\*ﬂa*n\“ SN Wi @ ki £395.00 plus VAT
SP P T en U The standard features of the Vic are: % 5K RAM expandable to 32K * 16 screen
‘@-?*m o ﬂ\“-;,t. g‘\ﬁ"" colours * 8 character colours * 3 tone generators, each of 3 octaves — plus white
205 c;i‘t“ég."f” noise generator * Screen display 22 charactersx 23 lines deep * Full PET type

graphics * High resolution graphics capability * 8 programmable special functions.

Goods required Price

Add £4.00 post, packing and insurance for Total £
specal deal and £1.00 past. packing and

MAIL ORDER to: Adda Home Computers Lia V
FREEPDST, Longon W3 SBR of siephone yout

grder (24 hours 2 day) 1o 01-592 ¥904 quating your

Wisa, Access of American Express number

*| enclose a chegue, made payadie 1o Acda Home Computers

Lsmited lor

£ .

“Plezss chargs my Visa/ACtess/Amencan Express sccount, My acount
rumber s

*Please add my name io your mailing bist

insurance for all other items, Add 15% to &l Dl a5 applicabie
prices for VAT -
1 e £ : ..-“'"'/
Name: SHOP ADDRESS: Adda Home Computers Lid
154 Victoria Road, Acton, Longon, W3,
(near North Acton fube station)
hpemes ol 01602 9904 -
OPEN: 10am=6pm (Tussday-Friday),
i0am-Spm (Saturcay).
TERMS AND CONDITIONS: All poods soid subject to Adda terms and conditions of sabe, Full details available on request, but
mclude: 7 gy money back guarantes, Acda 12-month kardware warranty, Piease allow 21 days tor delivery, Allow T days for
personal cheques 1o be cleared. Quoted prices are exclugave of VAT, /
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Sleeve notes

M Although the flexi-record is a new way of
distributing software, you should remember
at all times that the fundamental principle
involved is the same as when a program is
stored on tape. That is, the electronic
binary signals are enshrined in a physical
form 1o be replayed ar a later date. It makes
no difference to the computer what medium
the signals are stored on when it receives
them.

BWith this in mind, there are two ways you
could load your flexisoft disc. The firstis to
record the disc on to tape, and use the tape
just like any other ZX tape. The second
mathod is to load directly from the record
player. The first method is best for most
people as it requires little or no change in
the ordinary tape-loading procedure.
Though you will have to experiment with
the recording levels as you would with any
commercial cassette.

BThe best setting on an ordinary music
centre is treble zero. If you have to move it,
_ mave it up, bass zero, though if you move
the bass, move it down — but not too far. |
did not use Dolby when recording the disc,

ALL IN THE

This month's Your Computer
cover could reduce the cost of
recorded software from pounds
to pennies. That thin slice of
plastic will cause tremors in the
software industry. Bill Bennett
explains how we put Othello
on a flexidisc.

ABOUT 16 MONTHS' ralk of distributing sofi-
ware commercially by the new and revolur-
ionary method of putting programs on a flex-
ible disc was temporarily shelved when it was
discovered that the then most popular
machine, the Pet, did not lend itself readily to
the idea.

Then the Sinclair ZX-80 and 81 arrived on

the scene. These machines totally changed the
face of microcomputing and at the same time
transformed the software market. At more or
less the same moment as the launch of the
Sinclair ZX-81 Your Computer appeared on
the book-stands, a computer magazine which
has always thrived on the volume and quality
of correspondence from its readers.

One morning I came across a letter in the
Your Computer post from Bernard Beeston.
He suggested putting some ZX-81 software on
to one of “‘those flexi-record things™. At first I
just filed the lemer for reply. That night 1
thought about it again and in the morning dis-
cussed it with my colleagues.

In short, it was a brilliant idea. Bernard
Beeston is a collector of free flexidiscs and on
seeing the Tomorrow’s World television trans-

but if you do, ensure that Dolby is on when

you load the tape. | turned the left channel
right down, and set the level of the right-
hand channel to zero dB using a level
meter. If you do not have any maters, you
will have to judge the commact volume either
by ear, or by guesswork. It is a matter of
courtesy not to play the record too loud as
it makes a real din.

Bloading the program directly from the
record piayer should be fine. However you
will have to watch that you do not damage
your computer. This is easily done if too
high a volume is put into the machine. If
your record player has a headphone socket
or an earphone socket use it. The software
does load, although sometimes minor
mistakes occur as information is misread.
Because of that we reproduce the program
listing here for anyone who experiences
this problem.

B Remember the program is for an expanded
ZX_ It will definitely work with the 16K
RAM pack and it should be possible to run
on an 8K ZX-81. It loaded into a 3K ZX-81,
but left no space for the variables.

A rolf of black vinyl feads into the press to be stamped with the program cut into squares and stacked.

Othelfo pmgram fisting
AFEM OTHELLOZ INTERFACE DEC
21 P13 AMEHDED EY POY EASTWOOD
i1d FRAST
28 REM IHITIRLIZE AREAYS
0 DIN B$(Z.2)
48 DIM C${2.2)
S8 DIM AFdZ,Z280)
&8 FEM DREAM EOARRD
S LET GEm SisRsusssssnswee
99 LET r;;:-—
19@ LET H$="
116 LET Js="l 2 4 56 7 8 2 IR
128 LET A${1) =Hé+Q +Fs+"H"
~Gi+" W "+Fs+ B UGS+ WOSF
S+ B GEe M Y+FS+ BTG+
Feis
128 LET ASCZ2) =Js+"Di"+F&+m 12"
+oF+ 2 B 3" +F5+"3 B 4" +G5+"4 WS
+FE+"SME"+GE+"S T "+F $+" 7 W3 +G%
+"5 WU+

148 LET A¥(1.89 TO ;'*.E',-=". -
IS8 LET A¥(2.8% TO 92»=" F

168 LET A$<(1.,189 TO 112)="
1ve LET R$¥(2.105 TO 112)="
128 LET D¥="BCDLNVHK"

198 LET £#="{ FAST THEN EF"SH

STOP SGN Ei]g;rcp ATH DINT“!
SIN LPRINT £ LLIST LN THE ExF
ElAL EBRcs LEN +#ESHRS OR

ERsOR: %r ru:l"'r':tl_nzﬁ CIZ] sLou [E] TO
STRT o) AND Y

288 PRINT AT 1.6

218 FOR A=1 TO 181 STEP 28

220 FOR D=R TO A+13

226 PRINT ASQ1,.D);

240 NEXT D

258 FRINT TRE &

268 FOR D=A TO A+12

279 PRINT AS<2,.0);

280 NEXT D

290 PRINT TAB 6

308 HEXT A

318 FPRINT AT 2.8; "MENW; TAR 26;
“YOU mm " TAE 3, 'Rl i TRE 58, ¢
338 SLOW

346 REM DECIDE WHO IS5 TO MOVE
356 IF RND>.S THEN GOTO 698
268 REM COMPUTERS MOVE

378 LET BS(1)=" "

580 LET Bsc2)=-H

398 LET I::F-:I.‘-='n'
400 LET Csc2=" o
482 PREINT AT 21.8."

b

410 FOR K=1 TO &8

428 LET B=CODE Ef<{K>-140

438 IF AF C1.2%B)C"E" AND AL,
Z¥B)CO'EF' THEN GOTOD €58

448 LET H=0
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mission of the ZX program, he hit on the idea
of putting ZX software on flexible records.

Not long after receiving the letter from
Beeston, another event occurred which pushed
the idea further forward. I discovered that the
signals used by the Sinclair computers to store
information on tape were not only in the audio
range, but exceptionally well suited to record-
ing on flexidisc. We simply had 1o go ahead
and test the idea.

Simple method

The ZX-81 — and for that matter the ZX-80
— uses a particularly simple method of storing
information on cassette. The zeros and ones
that make up the binary codes used by the
computer are stored as simple sine waves. A
zero is represented by a sine wave of a given

_ -— R

The squares are trimmed into discs and the Your Computer fabels are then printed directly on to them,

GROOVE

number of cycles; a one is stored as a wave of
another number of cycles. Between the indivi-
dual bits is a short blank, which is about as
long as the one-bit sine wave in time.

This information is stored serially on a
cassette, and is loaded simply and relatively
quickly into the memory of the micro at 300
baud. The signals are recorded on ordinary
casselle tape, in exactly the same way as a
musical signal would be. This is very helpful
because in the same way that, for example, a
pop group would record their music initially
on tape before transferring it to disc, the
ZX-8]1 software can be transferred from
casselte (o disc.

In fact, the practice is somewhat more com-
plicated than the theory, as I discovered when
I went along to the cutting studios. The studio

458 FOR ¥=1 TO 8

468 LET H=CODE D¥<CX)> =58

479 LET E=0

438 LET F=B

45968 IF A$(l. (FsHO¥2) OBEC1.,2) T-
HEH GOTD 538

S8 LET E=1

518 LET F=F+H

528 GOTO 458

538 IF AFC]. (F+D#2) $C$C1. 200
R E=8 THEN GOTO 638

S48 FOR A=E42 TO F¥2 STEP N#2
o008 LET A$Cl.A-1 TO A> =CHC1)

268 LET LINE=1+2%INT ({A-1)/20)
or@ LET COL=4+A-28%INT ((R=-1).28)
980 PRINT AT LIHE. COL C$<(L)

598 LET A${2,A-1 TO A2 =C¥ (2)
€09 PRINT AT LINE+1, COL.CS$C2)

€18 LET H=]

e28 HEXT R

E38 WEXT X

S48 IF Bl = OR H=1 THEM GOTO
£E0

658 HEAT K

S68 IF Bs(1)> =" THEN GOTO 370
79 IF H=@ THEHM GUTO 7se

680 REM HUMANS MOVE

628 LET E$(l :-=‘I

780 LET B${2)='

718 LET Csc1o="

720 LET -:tc2>-".'

722 PRIMT AT 21.8. "ENTER MOVE E.G.
12 ¢B FOR SCOREX"

738 INPUT B

748 IF F=0 THEN GOTO 788

758 IF RECL.ER2)O"@" AND AFCL1.EH2)
<>"@" THEM GOSUE 1818

768 GOTO <448

778 FEM CALCULATE SCORE

788 LET CP=0

7e@ LET HP=CF

SP8 FOR A=23 TO 177 STEP 2

516 IF ASC(l.R»= "J0 THEN LET CP=CP+l
g20 [F R$C1.A)= "m" THEN LET HP=HP+1
838 MEXT A

348 PRINT AT 10.8;CF;TRE 27.HP

£5a [F CP+HF{E4 THEM GOTO &34

288 IF CPOHP THEN PRINT AT 21.8:"

iTH]
278 IF CPCHP ot PRINT AT 21,8;"

M
224 IF CP=HP THE# PRINT AT 21.8:"
-Iﬂ ¥ "
898 STOP

1988 BEM INVALID HOVE

181@ PRINT AT 13.08;"CHEAT#*":TAB @.
“IF YOU":TAE @; "DO IT": TRAE @:"
AGAIN": TRAE ©:“1 WONT":TRAE @;"PLAY"
1828 LET B=0

1832 RETURH

where we made the initial software record
looked like the bridge of the Starship Enter-
prise. Around the side of the room were all
kinds of cassette players, recorders and
amplifiers. In the middle was a desk, covered
with mixers and various pieces of noise-
reduction equipment.

Among the hyper-modern hardware was an
apparatus which resembled a microcomputer
— in fact it was an audio analyser, which pro-
jects a display of the audio spectrum on a
screen. Each frequency band within that
spectrum is represented by a wverrical bar,
which waxes and wanes with the quantity of
that frequency present in the sound.

Like dancing spirographs

In addition a cathode-ray tube display
showed Lissajous figures. These are rather
interesting displays which show the relation
between two harmonically varying signals.
They look rather like dancing spirograph
drawings. All this equipment was very impres-
sive but it was there for a reason: it told us that
superimposed on the ZX-81's output signal
were a number of other signals.

These signals normally do not make any
difference to the loading of programs on the
ZX-81 as there is a very wide tolerance. How-
ever, with the recording of software on to disc,
we were entering unexplored territory and had
to be careful.

The computer signal sits somewhere in the
ordinary audio spectrum, at around 3kHz 1o
4kHz. Being a sine wave, it should not have
any other frequency components. The sine
wave, if pure, does not contain any other
components because it is the fundamental
component itself. If it is amplified too much,
the peaks are clipped and the wave begins to
look like a square wave — which, incidentally,
is how a guitar fuzz-box works.

The reason this is important to micro-
computers is that when a sine wave is distorted
into a square wave, other frequency com-
ponents are introduced which confuse the
computer. This is what sometimes happens
when a ZX program is Saved or Loaded too
loudly.

There were two main sources of sound
present on the master tape of the text program,
other than the computer signal wanted. This
master tape was made by recording directly
from the program cassette to a reel-to-reel tape
recorder. These sources of extrancous sound
are referred to as “noise”” by audio engineers.

Two types of noise

The original flexidisc test tape had two types
of noise on it. Later, I discovered that more or
less all Sinclair tapes have these types of noise
because of certain factors associated with low-
cost tape recorders, and we all know that the
chaper tape recorders work best with the
Sinclair.

The first type of noise was the background
noise of the cassette itself. I do not want to
become too involved with the technicalities,
but cheap, standard, cassette tape has a back-
ground hiss, which is mainly at the higher end
of the audio spectrum.

The other noise was one picked up from the
recorder itself, probably due to the motor.

{continued on next page)
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fcontinued from previous page)

Another source of noise is the strerching of the |

tape and a fourth could be due to mechanical
imperfections on the cassette itself.

The random-noise part of the signal — that
is, the background hiss — was reduced by a
Dolby system. The lower tones associated
with the tape drive were harder to eliminate,
but the worst of it was removed by a graphic
equaliser. The original test tape was recorded
in stereo, but the flexi-record you will have
received with this copy of Your Compurer was
recorded in mono.

This treated signal was then stored on a
length of open-reel tape. The beginning of the
program and the end were marked on the tape
by cutting it at the relevant point and then
inserting a short stretch of yellow tape. The
whole was then reloaded on to the tape deck
ready to cut the disc.

Disc-cutting machine

The disc-cutting machine looks just like a
record player — one of the very expensive
stereo variery. Yet, unlike the machine that it
s0 closely resembles, it does not play records
but cuts them. This 1s donc by making the
stylus vibrate in the disc material as it tracks
towards the centre of the disc. The process is
just like playing records, but in reverse.

The material that the disc is cut into is called
an acetate. It looks just like an ordinary black
12in. record, except it has neither label nor
groove — at least to begin with. The turntable
is rotated at the set speed, with the acetate
firmly clamped to it. The initial “run-in"
groove is cut, and the turntable stops. Then
the tape machine is cued to the beginning of
the software. At the same moment as the tape
machine begins to play, the record cutting
starts auromarically.

It is possible to set an adjustment that
governs the pitch of the grooves, that is the
amount of material that is left between the
gaps. Ordinarily the more of this, the better
the quality of the recording. This is because
the stored sounds of one groove can impose
themselves on another if the walls between
them are not sufficiently wide. Of course, the
optimal setting of this adjustment i3 on¢ which
utilises all the available material berween the
edge of the record and the point where the
stylus picks up.

The acetate platter which has the record cut
into it is 12in. across, but the record is only the
7in. in the middle. Once the acetate is cut, a
label is stuck on the middle, and the acerare
disc can be played just like an ordinary record.
To test the process, this is just what I did.

I decided the best thing to do would be to
tape the program on the disc and play it just

Under the microscope a series of short white lines and spaces show up in the grooves. This is the

form in which the binary digits are encoded on the flexidisc.

like an ordinary piece of software. I made a
number of different recordings, some in
stereo, some in mono, some with treble turned
full on and some with the settings all at zero.
The software loaded, bur not when it was
recorded in stereo; the flexidisc you have is in
mongo.

The master, which is another name for the
acetate disc, for the Your Compurer flexidisc
was cut at Pye recording studios in London
berween takes of the new Tight-Fit record.
Most of the pop stars wandering in and out of
the studio would probably have covered their
cars in disgust if they heard the disc. Listen for
yourself and hear what it sounds like.
However, to the ears of Tony Bridge, the
engincer who cut the disc, the sound was
music because he is a ZX-8] user. It was very
useful having someone who understood com-
puters working on the disc.

Once the master disc is cut it is plated in
metal. The metal plates are then pulled away
and become the stampers that are used in the
flexi-record factory. The flexi-record factory at
Charlton, south-east London, murns out

How to play Othello

Othello, which was originally calied Reversi, is a board-game for two players, played on a
conventional chessboard with eight-by-eight squares, The pieces are double-sided, coloured black
on one side and white on the other. Any of the opponent’s pieces in a straight line between the |
last piece played and another of the player's pieces is “captured’’, that is to say turned over, to
convert it to the player’s colour. The game finishes when the board is covered with pieces or when
neither player can move, and the winner is the player with the most pieces at that stage.

If the program has loaded correctly then a grid of eight-by-eight squares will appear, just fike a
chessboard. Along the top will be the numbers from two to nine and down the side one to eight.
There are two possible states at the beginning, either it is your go first or the computer's. If it is
your go first the computer will prompt you with the message: “Enter Move EG 19 (0 for scorel”. If
the computer is to move first the screen will be dark for a while.

When moving remember to enter the ROV first followed by the column number. Sometimes
you can cheat and get away with it. Be wamed, if you do the game will finish. Entering a zero will
give you the score, do this at the end of the game.
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records by the hundreds, usually of pop
music, or maybe an advertising message. They
have even made records for use in by-election
CAMPpPAaIgns.

The process used to make the records was
explained 1o me by managing director John
Moon. One of the most important features of
producing flexi-records is the vinyl on to
which the discs are stamped. This is available
in a number of different thicknesses and
colours — it can even be merallic gold or
silver. Black 15, however, the usual choice
because it looks like ordinary records.

A special design

The vinyl is held in huge reels which are
mounted on an axle behind the flexi-record
press. The press is of a special design, built
and designed by the directors of Flexi-records
themselves.

Normally the stampers push out four discs
at a time. The key 1o making good flexi-records
is the hole in the middle, which is punched our
at the same time as the actual stamping. The
records are then cut, and stacked on a spike. At
this point the records are still square.

They are loaded, a bundle at a time;onto a
cutter, which works in the same way as a
pastry cutter. The last stage in the process is
when the labels are printed directly on to the
flexi-record. This is done with a Heidelberg
printer, which is a pleasure to watch.

Of course, a large sample of the flexidiscs
were tested, and they all worked. So all that
remained for us to do was to put the discs into
the magazine and distnibute them throughout
the country. I hope you manage to beat the
computer at Othello or Reversi, B



HHEDES isabrand new

game for the 16K ZX81, unlike any

other game you've seen on the ZX81. This is without doubt

the best game available for this computer, and if you don’t believe us, ask
somebody who has seen it, or go down to your local computer shop and ask for a
demonstration.

MAZOGS is a maze adventure game with very fast-moving animated graphics. A
large proportion of the program is written in machine code to achieve the most
amazing graphics you have ever seen on the ZX81.

You will be confronted by a large and complex Maze, which contains
somewhere within it a glittering and fabulous Treasure. You not only have the
problem of finding the treasure and bringing it out of the maze, you must also face
the guardians of the maze in the form of a force of fearful Mazogs. Even if you
survive their attacks you could still starve to death if you get hopelessly lost.
Fortunately, there are various ways in which you can get help on this dangerous
mission.

There are three levels of difficulty, and the game comes complete with
comprehensive instructions. The cassette on which the game is supplied is of the
highest quality, and loading is guaranteed.

Mazogs is available from Bug-Byte and most good computer shops at £10.00
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INTERVIEW

ADDED EXTRA FOR

Ron Bissell has been
in on the explosion in
microcomputers from
the start. With fellow
director Ken
MacDonald he has
built Macronics up
into one of the major
ZX soft- and hardware
houses. He talks to
Brendon Gore.

Rox pisseLL first came into contact
with computers while in the sixth
form. A wip 1w Wolverhampton
Polytechnic introduced him 1o an
carly U.S. computer.

“We were allowed to write pro-
grams for it, punched on paper
tape”, says Bissell. “It was a whole
wall full of entertainment with flash-
ing neon lights and chattering
relays’.

After leaving school, Ron Bigsell
went 10 Queen Elizabeth College,
London in 1962 10 do a general-
science degree.. Unfortunately, he
failed his first-year exams, which he
attributes to the disruptions caused
by leaving home, moving to London
and trying 1o settle down to college
life,

Nothing daunted, he found him-
self a job in the electronics indusiry
with Contactor Switchgear (Elect-
ronics) Lid. He worked in the
company’s development laboratory
building prototype timers, logic
circuits and remote-control TV units
from schemarics. It was very useful
experience, he says with just a touch
of understatement.

After a year in industry, he sat his
first-year exams at Chelsea Town
Hall. He remembers it as being sur-
prisingly easy, a pleasant week with
beautiful weather. He was a little
surprised when he passed, as he was
weak in mathematics. But he drew
small sketch graphs in answer o
most of the questions, and thinks
thar they must have done the trick.

Having graduated, Bissell started
working for British Steel. He was
assipned to work with the O/M
(Operations and Methods) depart-
ment on the problem of cutting up
steel bars into precise lengths with
minimum wastage. He looked at a
Fortran program the O/M depart-
ment had written to solve the

problem, and decided that Fortran |
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was not that difficult a language to
learn.

A year after joining British Steel,
Ron Bissell left the company 10 join
the West Midlands Regional Health
Authority. Officially he was part of
an /M department, but within
months he was put into the O/R
(Operational Research) division.
This entailed considerable work
with computers.

“I was involved with the setting
up of an emergency bed bureau in
east Birmingham', says Bissell.
“The idea was to stop some hospitals
from being swamped with patients
while other hospirals had empry
beds.

“We had to produce computer
forecasts of the likely number of
patients expected on any particular
day of the year. By combining the
seasonal and weekly patterns of
admissions, we were able to produce
a table of the likely number of
patients to be admirtted o hospital in

the West Midlands on any day of the
year'.

The origins of Macronics lie in the
West Midlands Regional Health
Authority. Ron Bissell, Ken
MacDonald and John Ewok all
worked for the WMEHA, and they
were all quick to spot the potential of
microcomputers. In 1979 the three
of them decided 1o try and design a

‘Memory-mapping
ZX screens was
thought
impossible’

cheap alternative to the semi-profes-
sional machines they had been work-
ing with. However, it became the
computer that never was.

“We made the decision to abandon
our computer after Sinclair launched
his ZX-80", says Bissell dryly. “We
had been aiming 1o produce 1 micro-
computer for around £150, which
was twice the price of the ZX-80.

“In some ways our machine would
have been very similar to'the ZX-80.
It would have had a touch-sensitive
keyboard and single-key instructions
— John Kwok was very keen on
single-key instructions after seeing
them used on a Wang machine. It
would have had a 32-character
screen, but we were going to make it
32 square rather than 32 by 24",
Faced with the choice of producing

-

a comparable machine 1o the ZX-80,
but ar twice the price, they decided
1o drop it and concentrate on pro-
ducing software for the ZX-80:
“There were s0 many limitations in
the ZX-80 that there was obviously a
need for programs to get round
them™.

Fon Bissell's first program for the
ZX-80 was a memory-map screen
display. “Everyone had been saying
you could not memory-map the
Sinclair screen', explains Bissell.
“In fact it was simply a matter of
setting it up with blanks on all sides
ind knowing where it was in
memory. This allowed you 1o Poke
to any part of the screen that you
wanted, which in morn meant that
you could run the kind of games pro-
grams that everyone else was
running on other machines™.

The memory-map program sold
for around £1 a listing, says Bissell.
For the first six months they sold
around 30 listings a week, which was
not bad for the first program. But
they did have the advantage of not
having any competition.

John Ewok had dropped out of the
team by this point. ““He was more
interested in the concept than the
actuality””, says Bissell. “Besides, he
had been made head of the authority’s
microcompuring development project
and he was putting his main efforts
into that™.

A natural division of responsib-
ilities evolved between the remain-
ing partners. Ken MacDonald
looked after the marketing and
financial side of Macronics while
Ron Bissell took charge of the tech-
nical and sofiware side,

The next Macronics program to
hit the market was the active-display
program. This was designed to get
round the fact that the ZX-80 screen
was static, so that nothing happened
unless a key was depressed. But, by
this time the competition was start-
ing to arrive.

“We got our active-display
program out at about the same time
as Jan Logan produced his version”,
says Bissell. ““The difference
between the programs was that his
version involved copying whole
sections of the Sinclair ROM into
memory. That worked well, but it
used up a good deal of memory. In
our version, we copied the necessary
parts of the Sinclair ROM into our
program, but withour the extras.
This meant it needed very little
memory. There was some screen




flicker berween displays, bur at least
they would change and update by
themselves".

This program went on sale for
about £5. It was part of Macronics
strategy to sell techniques as well as
games, playing on the “look whar
you can do with your ZX-80 that no-
body else can™ idea.

The price of the program was
something Macronics had learnt
through experience. “£5 or £6 was
the optimum price for a program”,
says Bissell, “and it sill is. You
cannot sell anything for much less
because people will think it is
rubbish, and you cannot sell any-

‘Our micro was
to be similar
to the ZX-80’

thing for much more because people
do not have the money. It does not
really matter what is in the program
— that is the price for it™.

Macronics sold a number of coples
of the active-display program, but
they were a little disappointed that
sales were not higher.

“We do not seem 1o be reaching
the marker for some reason. |
remember estimating once that we
were reaching, ar a maximum, two
percent of the toral number of
Sinclair users, which seemed an
abysmally low figure".

One possible reason for this lack of
early success was the Macronics
policy of selling listings rather than
cassettes. Bissell and MacDonald felt
that listings were cheaper to produce
than cassettes and avoided loading
problems.

“We did not discover we were
wrong in this unril we went to a
micro show in Seprember 1981. All
the people there were asking for
cassettes, Purely for psychological
reasons, people would rather buy
something they could use directly.
Through mail order you could sell
listings reasonably well, but at shows
there was just no way™.

Macronics was also writing soft-
ware for the ZX-81. The first four
programs included Dragon Maze
and Planetoids. They were con-
ventional Basic programs with little
machine code.

“The only machine code 1 wrote
then was a reverse-scroll routine

which scrolled down the screen
rather than up", says Bissell.
“There are problems with the
Sinclair scroll in that it changes the
length of lines at the borrom of the
screen. If you have an array memory
which falls above the display file,
every time you add something to the
bottom line of the screen the whole
array memory has to shunt up which
takes forever.

“This means you cannot do any
fast graphics programs while you

have a large amount of data in the

variable area. To overcome that 1
had 1o write a machine-code routine
which did the scrolling but kept the
screen its normal size 50 that nothing
was moved around'’.

But the software market for the
ZX-81 seemed less attractive than it
had been for the ZX-80: “We saw
that there was not much we could do
in the way of software that other
people could not do egually as well.
So we looked at what was coming
next, which was hardware™.

Macronics first hardware project
involved a printer interface. Ron
Bissell built a £199 Seiko printer and
imterfaced it to the ZX-81. The

printer interface went on display at
another micro show, but although
there was some interest in it he has
decided to shelve the project for the
lime being.

“It soon became obvious that the
main interest was going to be in an
alternative storage method®,
explains Bissell. “People were pro-
ducing enormous programs that took
the best part of 15 minutes to load,

‘Storage media
were clearly of
major interest’

with no guarantee that they would
load, so a different system of storage
seemed the thing 1o concentrate on™.

The result was Fiz, which is not a
new type of cola but a Floppy Inter-
face for the ZX-81. Fiz consists of a
disc drive, power supply and mother-
board. The motherboard is fitted
with edge connector slots so that the
system can be expanded.

“There is a slot in the mother

board for plugging in the ZX-81 pr

cessor card, but this entails an
external keyboard with the usual
external leads”’, says Bissell. “ Many
users have external keyboards and
that is the best way of doing things.

“The RAM pack also plugs on to
the motherboard, but there is no
need 1o use a RAM pack bigger than
16K. Other slots are available for a
printer inteface, disc interface, net-
work interface and a high resolution
VDU card”.

With the Fiz costing £259 plus
VAT, it is possible to buy a complete
disc system for less than £350. Ron
Bissell admits that no one is likely 1o
buy his disc system from scratch, but
he thinks there is a market among
schools and small businesses that
have already bought a ZX-81.

“If you are buying a disc system as
a disc system, the last thing you
would buy is a ZX-81. You would
buy something like a Zerox. But if
you already have a ZX-81 and have
bought £400 worth of hardware and
programs, as many people have
done, then you do not want 1o let go
of it. That is the demand we are

supplying.”
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SUPpPOrt for ATOM .......c..cooviiiviiineccrnesssssensesessess. @t ZX
The Atom Magic Book

A wealth of games and other programs; storing speech in your ATOM,
converting programs written in other BASIC: tape recording hints,
and many more useful software and hardware tips. £5.50

Getting Acquainted with your
Acorn Atom

By Tim Hartnell and Trevor Sharples B0 programa including

D aughna! £7 .95

The Memory for your ATOM

16 or 32K BYTE VERSIONS Expand your ATOM to 28 or 38K RAM
Igeal for Word Processing, Chess programs and Business Software.
Fully Compatible with other Acorn ATOM software and hardware

Versions available 1o fit inside the ATOM while still leaving room
for other extensions such as the Acom ATOM colour encoder board.
Eurocard rack mounting types also available

PRICES: INCLUDING U.K. P&P &15% VAT

MZ163A 16K Built & tested to fit inside ATOM'S case £59.50
MZ163B 32K o S £74.00
MZ163C 16K Built & tested, Eurocard rack mounting £62.00
MZ163D 32K ., - - £7650
MZ163E Bare PCB to build any of sbove with data £23.00
MP100 DC/DC converter; powers any MZ 163 board from

unregulasted BY supply such as the ATOM mains adaptor £8.50

g e e ALL PRICES INCLUDE LK. PAP

+ 156% VAT WHERE APPLICABLE.
OVERSEAS CUSTOMERS ADD
£1.50 CARRIAGE PER ORDER

i
_VISAT

N

TIMEDATA LTD, Dept A , 57 Swallowdale, Bmildon.
Essex. S8165JG Tel; (0268) 411125 IMON=FRI}

CALCULEX
ZX 80/81

MATHEMATICAL PROGRAMS

Add real power in Advanced Mathematics 1o your Sinclair computer (ZXB1 16K RAM
and 2380 with BK ROM)

CALCULEX Il General Mathematical ram Tuma the ZXB1 imo an eHective tocl
for advanced Algebra, Ditferential Calculus and Entegral Calculus. On the Moving
Graph you can watch the computer plotting quadratic, cubscv and higher equations,
findeng the roots, sohdng multipke simultanéous equations. You can infpect changing
walues of the definite integral in the Integral Calcuius and, at the press of a key. get
the value of the ditferentisl for any value of an equaton (however combcated) i the
Differential Calculuss. introduces you to Double kntegrathon, 1o Harmonec Analysis and
the use of Polar Co-ordinates. Solves problerns that cannot be soheed by standand
formulas in algebea o tha integral caloubus.

CALCULEX 11l Further Mathematics {Vectors] This combines vector algebra with
tha graphic display of the addition and multiphcation of two-dimensional vectons, @
mvolubonary graphic treatmant of three-dimensional vectors {using unit vecton),
lystrates the formation of vector equations and aliorws input and graphic display of
eguabtons with comphicated functions of the independent vanabla. At the sams time
83 1t plots vectors and vaclor equations, it prnts oul the values of vector sums
Cartesian co-ordinates, direction cosings and anghes. Can be used 1o calculate scalar
and cross-products, both direct and using unit vectors. Introduction 1o vector
differentiaton

CALCULEX Vil Genoral Statistical Program As advertsed in Apnl Your Computer
The system can ba epeated immediately withou! difficulty by anyone. They taach
you 28 you use them and give more understanding of Advanced Mathematcs in o
wodi than you coukd get in & yaar from raditonal veaching. On citsette with full
ingtructons and straightforward gudance on the mathomatcs, £12 sach.

Sand chegque/PD 1o:

CALCULEX
21 Headland Avenue, Seaford, Sussex
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PAYMENT WITH ORDER PLEASE.

The Explorer’s Guide to the ZX81

IF YOUVE GOT A ZX81 THEN YOU NEED THIS BOOK !
Programa for 1K RAM, and programa for 16K RLAM.

Games, Busineis and Engineering Applications.

RAM & 1/0 Gircuits. Useful ROM Routines. Hints

and Tips. 120 pages

What Can | Do with 1K?

By Roger Valenting. A frexh and original book
containing 40 programs and routines for the
unaxpanded ZX81.

34 Amazing Games for the 1K ZX81

by Alsstair Gourlay. :H.EI

The ZX80 Magic Book

*With BK ROM/ZXB1 Supplement®

Games: programs, computer music, converting programs
wiitten i othar BASICS, improving the picture

RAM & 1/0 circuits, snd much more

E4.75

Getting Acquainted with your ZX81

15 + programi including Drsughts; by Tim Hartnell £4.9%
Mastering Machine Code on your ZX81
by Toni Baker.

180 pages of immenie value to begunner and expert alike. £5.95

uilileDALA

“PWAR MACHINE +

...keeps you in touch

Launched in July 1981, The War Machine was the first
magazine dedicated to computer gaming and has become
essential reading for those following developments.

Independent reviewers cover the latest computer-assisted
wargames and fantasy role-playing/SF games. Leading software
authors describe the technigues they use 10 develop their
programs, and details are given for converting programs from
one brand of micro to another. Readers in eight countries share
details of the game-assistance programs they have written.

The emphasis is placed on games with lasting play-value. For
those who would like to write their own games software,
articles explain how general-purpose subroutines can be adapted
for different makes of computer. The magazine is now moving
into more sophisticated applications including the use of
Artificial Intelligence techniques to create a computerised game-
opponent, and computer-moderated multi-playar games.

For a sample copy of The War Machine, send a cheque

or P.O. for £1.25 to the address below. A 12-issue annual

subscription is £13. Overseas subscriptions are handled by
airmail and a year's subscription is £20,

Emjay, 17 Langbank Avenue, Rise Park,
Nottingham NG5 5BU, England




Ben Baruch leads you out of
some of the manual’s dead-
ends and towards the centre of
the maze of mysterious BBC
functions. "

YOU ARE TRAPPED in a labyrinth called the
BBC Microcomputer. You have no previous 'E’
experience of this or any other labyrinth, and | | —
s0 have only two possible means of escape: get
up and walk away — that sounds easy, but
most find it impossible in practice; alter-
natively you work out how to write programs
which look as good as Kingdom and Keyboard
— two of the best programs in the manual.
You begin perhaps to write programs with
preity pictures in Mode 5, which scems —
according o the Gurde — to be the only way 10
obtain multicoloured graphics on the Model A.
Yer as sooh as a program becomes interesting, |
you run out of memory. You then may start 1o
find ways of compressing the program —
putting as many instructions as possible on |
one line is a help — but that takes you little
further and, besides, now you cannot even
follow your own program. Kingdom is much
longer than anything you have written, so how

does that fit into the labyrinth?

Kingdom and Keyboard are written in

Mode 7, which gives you five 1imes as much — —— — -—
memory to play with and Mode 7 has colours SN o 0 L -
and graphics and special effects. To obtain s ''a = = = a
colours type: H - = - =
PRINT TABI(5,10)CHR$(&81) “This is red” -

FILLINGIN T

Press return — and red it is. The instruction
PRINT CHR${&8x])

will affect everything on that print line — x is

the logical colour. To set up a second colour

change in the line, use +. Thus

10 PRINT TABI(1,10)CHR$(&81)"This is red”

+ CHR$(&E3);
20 PRINT “and this is not"

will give you red and yellow in the same line.
Chr3(141) will give you half of a double-size

character. So

10 PRINT TABI(S,1)CHRS$(141);CHR${&83)

will give you a cheery greeting when you Run.

Mode 7 graphics are produced by using
Chr$(&9x) instead of (&8x). Upper-cas:
characters will be printed in colour, but in
place of lower-case characters, numbers and
| other symbols — except “ and @ and small
arrows — you will obtain block graphics in the
colour chosen. The letter space becomes a grid
of six cells, two wide and three high, and each
character fills in one or more of the cells.

Chr$(&FF) fills all six. Thus for example,
PRINT CHRS(&92)"5"

will print a rectangle one character high, half a

1

L)
_1I|IIII|

.ll"l".

L

Since provisional users are left in silence by

the guide, try:
SOUND 1,-10,480,7

| is the sound generator 10 be used; there are
four, numbered 0 to 3: 0 gives a kind of whife
noise, the others give pure tones; —10 is the
volume which can be anything from 0 1o -15;
450 is the frequency; and 7 is the duration of
the note.

For a chord, each note must be preceded by
&al, where a is the number of other notes in

| the chord. For example,

SOUND &201,-10,300,7
SOUND &202.-10,320.7

*Halla there™ character wide and coloured green, which is | _
20 PRINT TABI(5.2)CHR$(141):CHRS(&83) logical colour 2. A list of what each character el SOUND &203,-10,340,7
“Hallo there” does is shown in figure 1. will give a three-note chord. =
112
I 3| 4 |This is how a letter-space is treated by MODE T graphics
5|6
= To fill cells 6,1 6,2 6,2,1 6,3 6,3,1 63,2 6321 6,4 6,41 642 6421
Print a b c d e f g h i ! k
Tofillcells 643 6431 6432 64321 65 6,5,1 852 6521 B53 6531
Primt | m n 0 p q r s t u
TD ﬁﬂ CE"S 5\5;312 E|5t3l211 EI5l4 atsld;‘ El5'4l2 E15'I'4"l'2I‘| &1'5!4I3 E+5I4!3!1 i
Print v w X y z Ya f Ya |
To fill cells 6,5,4,3,2 5 51 52 521 53 531 532 5,3,2.1 54 54,1 *
Print - ] 1 2 3 4 5 6 7 8 g
Figure 1. The  To fill cells 54,2 54,21 543 5431 5432 54321 4 4,1 4,2 4,21
full list to explain i _ 1 £ x
the function of Print . ' < — > : ( ) i
sach character 4
on the BBC To till cells 4,3 4,31 432 4321 3 3.1 3,2 3,21 2,1 1
Micro. Print - - . / g % & d £ !
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Wreak a terrible revenge on the
Martians who dared attack
Earth when you launch your
counter-attack with Paul
Edmond’s Vic-20 space game
in Basic for the unexpanded
machine.

MARS 1S AN arcade-type game for an unex-
panded Vic. Aliens, in the form of club signs,
build up from the bottom of the screen and by
moving your ship at the top of the screen and
firing, these aliecns can be exterminated,
scoring two points each. Time and score are
displayed at the bottom of the screen under the
baseline. Missiles are occasionally launched by
the swarming aliens; these can be hit for a
bonus of five. However, you must dodge from
their path quickly — they are indestructible
and can steal 20 points from your score.

Owners of the 3K RAM expansion cartridge
will be able to unleash their artistic talents to
create their own graphics characters for the
aliens and missiles by using the high-resol-
ution graphics explained in the October issue
of Your Compuzer.

A handy Peek for the Vic is Peek(653). It can
be used to detect whether the shift,
Commeodore, or control keys are being

depressed. For example,
10 B = PEEK(653)

SHIFTKEY:; B =1 COMMODOREKEY;B =2
SHIFT + COMMODORE KEY ; B =
CONTROL KEY ; B = 4

Since this is independent of Peek(197) —
used for the rest of the keyboard — it enables
some keys to be used for left/right motion
through Peek(197) and the shift key for, say,
acceleration through Peek(653) without the
two sets of controls interfering.

Try adding this to line 430, reduce the M
loop to 7 and fit in the Poke statement as
shown:

430 FOR M = 1 to 7: POKE 36865,

35+ AND(1)"6 :NEXT M, T
36864 and 36865 control the X and Y positions
of the screen window. This ‘addition to line
430 simply jiggles this window up and down.

"H-""‘"'?-ﬁ-"':'ffl-':'r*_-,1__.,‘. t
3 v R

FEADY

T1$="0006068" - POKE3637
DIMAC22) - GOSUBS0E
Z1=766@+19%22

FuE: IJ.I+‘I' |1:']||

PRINT" SeneHANG ON! "

L 0 Y [ ) P L e

G=PEEK(197) 'RT=8
11 IFRNDC1)<.3THEN1S

—
=)

14 POKEZ1+0.88
12 IFTI$>
28 IFG= EE'THEH* A=l
FOKEZ8SY7. 8

IFL>GTHENS66
IFRND<1 2> . 3THEN3GG
IFG=37 THENX=¥+1
IFX<BTHENX=8
IFX>21THENX=21
POKEZ+X1,32 K1=K
FOKEZ++, 81
IFG=32ZTHENGA

b

el GOTO1@

88 FORI=1TO19

81 POKEZ6E76, 244-1%4
83

98 FOKEZ+X+1%22,
166
1186 NEXTI:FPOKEZS276.6
126 POKEZ+19%22+X, !

93

216 FORU=1TOS8:NEXTU

2,13 :FOK

FORY=BTO565 : FOKEZ8486+Y,
FOKE3&E873, 8:FRINT " sialalx]x]

"8aa136" THENZ266

FRINT" SialalalalelaTnIa]a xIaTa]n] o [ [aTa ] ]x]

IFFEEK(Z+X+ %22 )=88THENSC
o6 IFPEEK<Z+:+1%2Z))=65THENSC

IFI> 1 THENFOKEZ+X+ %2

36873.8

Z=7ecl  PRINT "INl ala e T T T T T T T T T T T T T T T 011
FORI=1TOZZ:A(I =1 FPOKETESO+z2#22+1-1, 121 HEXTI

INTCRNDC1)%7)+1 : NEXTY

12 D=INTCRNDC1)#%225 :RT=RT+1:IFRT=4THEN13: IFR{D>=8THEN12
3 ACD)=@:R=R+1:IFR=15THENZ1=21-22 :FORI=1TO12:A(I)=1 :NEKXTI :R=@

[FR/2= IHTaF‘ ‘22 THENFOKE 3687V 7, 220

1| i

l_l F_I

s
+5

FOKE368T!

E-

e o
-;-"iz PR 2

32:G0TO0EA
298 POKEZ6877Y,8:FORR=1TOS: FRINT " Faalap

BCORE"SC"TIME

YOU SCORED"SC

rrrm”

"RIGHT$<(TI%.,

8 FORP=1TOEE :MEXTF :FOKE3EE73. 8
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GAMES
_ MARS REVENGE

:F"'..- .l.“_--
“ .._

220 PRINT"Tielislsl YOU SCORED"SC

238 FORU=1TOS@: NEXTU

248 MEXTR

258 FRINTCHR$(142):FORU=1TO1686: NEXTU:FOKEL197. 64 KUN

368 IFL=BTHENG=X

11 POKE3687VS, 128+2%L

20 IFPEEK(Z+22%20-L%22+0)=581 THEN4GG -
38 IFL>1THENFPOKEZ+22%23—-L#22+0, 32 {
48 POKEZ+22#¥15-L¥22+1.65 |
S8 IFL>1S8THENL=8:FOKEZ+0, 32 FOKE36875.,8:GOTO3E

FOKE2EE7S. 8

L=L+4

GOTOzE

POKEZ+G .42 POKE3687Y ., 220 :POKE36S7 3. 8
FORT=15TO15TEP-1

428 POKEZSE7E. T POKEZEE7S. 8

430 FORM=1TO86:MNEXTM. T:POKE3E878., 15 :POKE3eEYY . 8 SC=5C-28:60TO334

200 PRINT"IINNAIeIsinIeielelfEi SJANT IMSTRUCT IONSYE
216 GETH#: IFA$=""THENZ11

220 IFA#="N"THENFRINTCHR$#C(14Z> :GOTO3

: FRINTCHE$#C 142>

IFA$CO"Y " THENS10 |
POKEZ68732. 8

PRINT"TIMSRLIENS WHICH ATTACKED MEARTH HAVE EETREATED »hkbbbbERRRERITO MARS.

o i G D G Cad Gal D el
|m | OO .

= Sy N On

00 00 0 00
LN (]

O = 5 0

540 PRINT"Eeinnneieieal'OLIR TASK IS TO EEEFP THEM THERE UMTIL rURTHER HELF A
ERIVES."

558 FPRINT'"MIRJATCH OUT FOR THE RDEYIOUS MISSILES!™

S8 FPREINT &M HIT ANY KEY®E"

&78 GETAH¥F

871 IFA$<>""THEHWSTS

ofe FD=FD+FT : IFFD>2THENFT=-1

B¥Y3 IFFD{ITHENFT=1
ord FPOKEFESO+5#22+F0-F T, 32 'POEETECB+5#%#22+F D, 82 GOTOSYA
875 PRINTCHR#$(142)
888 FPRINT"IMN=-MOVES YOU LEFTIRRFRRDIT-MOVES YOU RIGHTHRRRBRI SPARCE BAR -FIRE"
590 PREINT"SIeaelelninlsl ‘@ -15 YOURE SHIFMRERIEHELF ARRIVES IN 2GhREBRISECOMDST
288 FREINT" Alalaial MHIT AHY KEY'®™!

918 GETH$: IFA$=""THEHNZ21G

928 FUKE36872.5:G0OTO3
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If you need to translate BBC
Basic into other Basics or are
just interested in the
development of computer
language Tony Edwards’
introduction to translation and
portability will be invaluable.
Although Basic dialects appear
so different that they might be
separate languages in their own
right they share many of the
same concepts.

THE BBC COMPUTER, and hence its language,
has its origins in the Proton, the Acorn
machine which reached the prototype stage
but was never produced commercially. The
BBC Micro’s language is, however, closer to
Microsoft Basic than is that of its ancestor the
Acorn Arom, and should cause little difficulty
in translation.

The commands, statements and functions
acceptable to the BBC interpreter are split into
two groups: the common-core and the exten-
sions. The idea is that the extensions should
not be used if a program is to be transportable:
the common core should be close to other
Basics and most interpreters should swallow it
without too much indigestion. On first sight,
however, the extensions scem alien to users of
other Basics and contain such additional state-
ments as Repeat-Until and Local.

The range of statements found in the
common-core subset of the language should
cause few problems in translation to other
Basics as they are all reasonably familiar,
There are, however, some pitfalls. Not least
among them are variable names. BBC Basic
allows unlimired length of variable names and
all characters are significant. Thus the line

10 IF INCOME < INFLOW THEN GOTO 100
ELSE PRINT WARNINGS

may look acceptable, but if your Basic
evaluates only the first two letters of a variable
name you may be in trouble. Another problem
with variable names is that BBC Basic accepts
reserved words if they are lower case or
embedded in another variable name. Hence
the variable Poor may suit the BBC inter-
preter, but yours may not like it if Or is a
reserved word.

Punctuation can also cause trouble so you
should be on your guard. The well used and
almost universal question mark as an abbrev-
iation for Print does not appear in BBC Basic.
Instead 216000 returns the contents of address
16000 as would Peek(16000) and ?16000=10
puts 10 into address 16000 — thar is, it serves
as a Pokel6000,10. This should not surprise
Atom users, but those who use other machines
may be disconcerted. Also left over from Atom
Basicis "' ' "', but in BBC Basic it is no longer
a Rem, but a carriage return. Thus

PRINT"USE","THE","NEXT" * “LINE

returns:

USE THE NEXT

LINE
The remainder of the common-core should be
familiar o most Basic programmers and if
some of the functions it contains do not work
like those in your Basic, you should be able to
mimic them with little difficulry.

The statement ASC(AS) returns the ASCII

WE SPEAK
BBC BASIC

character value of the first character of AS,
which should not surprise any one. If, how-
ever, A3 is a null string, it returns the value -1
which may not be so obvious. Inkey/Inkey$
and Get/Get$ are similar functions which read
the next character from the keyboard. With
the 5, they expect a string — without it a
common variable. Most Basics do not have a
Get or Inkey but this can easily be mimicked
using Val. For example, in the place of

10 N=GET

we would use

10 NS$=INKEY$ : N=VALINS)
Inkey is different from Get in that the former
waits a set time only for input — 10 ms for
each figure after the funcrion. This, too, is
easily mimicked. The line

10 N =INKEY(100)
can be translated as:
0 BS=INKEY$

10 FOR I=0 to 1000

20 As=INKEY$

30 IF As=""THEN 50

40 A=VAL(AS$):1=1001

50 MNEXT : IF A=0 THEN A= -1
This routine scans the keyboard for a fixed
period — you must adjust the length of the
loop to suit your processor — and returns the
value of any numerical key pressed in that
time. If no key is pressed, it returns the value
=1. The line 0 may be necessary to alter the
buffer of keys pressed before the loop starts.

If you are trying to mimic Inkey$ vou will
not need the Val function in line 40 nor the If
Then in line 50. There is a better way of doing
this with a Repeat-Until loop but more of that
later.

The BBC Basic's Restore statement is
standard, but an additional feature is the
facility to restore partly with Restore (line
number). This is not possible in most other
Basics and is a very useful facility. Unfor-
tunately it is difficult to imitare.

A direct answer is to adjust the Data pointer.
As a program is run the address of the next

BAC compule rE

Data line is held in protected RAM. The
Restore statement alters this so if vou do not
have a partial Restore facility you must alter
this vourself with Poke statements. You
should first find from vour instruction books
or other sources where this address is stored
and then Poke a suitable new value inro ir.

For instance, on the Genie or TRS-80 the
most significant byte is in memory address
16640 and the least significant one is in 16639.
Thus a partial restore statement on these
machines 1s

10 POKE16639,10 : POKE16640,200

To find out what values to Poke, Run your
program with
?PEEKI(16639) : ?PEEK(16640)

in front of the Read statement which first
reads the line to which you wish to Restore.
This will then print out two values close to
those you need — close because any changes to
the program in lines with lower numbers than
the Darta statements, including deleting the
temporary Peeks, will change the address of
the target Data line. You will have to change
the Poked walues until the program runs as
you wish, remembering which address holds
the most significant byte.

This is the most elegant solution once it is
working. If, however, you think it too complex
you could start your program by Reading all
Data values into an array. Then call the
various values as the contents of array
elements as and when you need them, thus
avoiding Restore altogether. This method uses
a good deal of memory and causes the program
run to pause while the Data is placed in the
array.

There are a number of complex statements
in BBC Basic such as

FOR N=1 TO VALIAS)
or If-Then-Else which should be understand-
able even if your Basic does not have them.
You must split them into smaller steps for
your Basic. In the case of If-Then-Else you
feontinued on next page)
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{continued from previous page)
will have to use a complex net of Gotos. As an
example, the line

10 IF A$="""THEN END ELSE IF A5 ="""THEN

A%="0" ELSE A$="X"

is probably comprehensible to you even if
your machine cannot understand it. Explain it
to your machine with the program:

10 IF AS=""." GOTO 100

20 IF As=""GOTO 40

30 As = "X" GOTO 50
40 As = 07

B0 .

100 END

BBC Basic includes user-defined functions
as part of the common-core. Those without
this facility will have to use subroutines
instead. To see how to do this consider the
following program in BBC Basic.

10 DEF FNSECANT(A,R) =

1/ICOSIA+R*PI/2)

100 ANSWER = FNSECANT(200,Z)

Line 10 defines a function called Secant which
returns the secant of the angle A plus R right
angles, and line 100 uses this function 1o
assign the result of this function to Answer
when the angle is 200 plus Z right angles.
Note the use of Pi as a dedicated constant
:c;;:l to n. This is simulated in other Basics
with:

10 B = 1/COS{A+R"3.14189/") : RETURN

100 A = 200: R=2 : GOSUB 10
110 ANSWER = B

In this program the subroutine in line 10 has.

fixed the variables A and R. Before the Gosub
the required values are assigned to these
variables for use in the subroutine. On return
from the subroutine, the result in variable B is
assigned to the required variable Answer.

The BBC Basic extensions have been added
to standard Basic in an attempt to improve it.
These extensions are extra facilities which
cannot be translated directly into other
dialects. However, if we understand what they
do, it is possible to simulate them in our own
dialect.

The Repeat-Until loop is probably the most
useful of these extensions. It allows a loop to
be repeated a number of times until some pre-
determined condition occurs which terminates
it. It is permissible to leave the loop with a
Goto and re-enter it later, and a single Repeat
can serve as muitiple Untils.

When faced with such a function to translate
we must use some type of For-Next loop. This
is, however, full of dangers. Consider this sub-
program using Newton’s Theorum of Succes-
sive Approximations o solve an algebraic

equation:

10 REPEAT

20 Y1 = A*X"P + B*X

30 X1 = X- (Y1-Y)fP*A*X*p-1) + B}

0 X3=X:X=X
50 UNTIL ABS (X-X3)1<0.001

This sub-program makes repeated estum-
ations of the root of the equation axP + bx = y
for given values of a,b,p,x and y. The root is
returned as X3.
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When successive estimates differ by less
than 0.001, the program continues. Note that
BBC Basic uses " as the exponentation oper-
ator where you may use **, 1, or [. When the
programmer writes this section of the program
he has no idea how many times the loop would
be implemented. This depends on the values
of the variables taken into the sub-program,
especially the accuracy of X the first approx-
imation of the root. We can assume that the
programmer has no control over the values of
these variables when the program is run. How
do we do this in a less sophisticated Basic? A
first effort would be:

10 FORI =1TO 100

20 Y1 = A*XIP + B*X

30 X1 = X - (Y1=YV/(P*A*X[(P-1} + B)
40 X=X X=Xl

50 IF ABS (X-X3)<0.001 THEN 70

60 NEXT |

That looks relatively easy, but in line 50 the
program jumps out of a For-Next loop withour

BEBC Basic

X = ASNI(A)
X = ACS(A)
X = DEGIA)

Equivalents

X = ATNIA/SQR1-AA)
X = ATNISQR{1-A®A)/A)
X = A®H7.2958

X = RADIA) X = A/BT.2958

X =EXPIA)] X=271828tA

Note that “T" means “to the power of"'

Table 1.

reaching the next. Will your Basic allow this?
If it does, how many times can you do it in one
Run? The problem is thar the machine, not
having encountered a Next, thinks it is sull
within the loop so at the next occurrence of
For it starts a new loop nested within rhe first
— the result is often disastrous.

A further programming error is in line 10.
Why put 100 as the upper limit of the loop?
Why not 1000 or 10? If you reach the upper
limit before ABS(X-X3)<0.001, the program
leaves the loop with an inaccurate root in X3.
The answer is to use the biggest number
possible, but what is the largest limit your
Basic will accept, and what is the maximum
number of loops you will ever need?

Consider the program:

M FOR |1 =0TOO0STEPO

20 Y1 = A*XIP + B*X

30 1 = X - (YI-Y)/IP*A*X[(P-1} + B)
40 X3 =X:X =Xl

80 | = NOT (ABS (X=X3}<0.001)

60 NEXT

This works bur is not clear just whar it does.
This, in my view, spoils one of the best points
of Basic. Nevertheless, at times we must write
opaque programs when it is expedient.

When we work through this program to see
what it does, it becomes apparent that line 10
does very little. It assigns 0 to the variable I,
incrementing it by 0 each cycle of the loop
until it is less than 0. That seems like a dead
loop. Lines 20 1o 40 are the sub-program as
before. In line 50, 1 is set to some non-zero
value if the escape criterion is reached, so line
60 will terminate the loop.

If the program will not run on your machine
some small adjustments will be necessary. If
line 50 is not acceptable to your compiler,
replace it with a more direct test:

50 IF ABSIX-X3}<0.001 THEN | = -1
If your Basic does not leave the loop, test to

see if your compiler thinks 0 is positive or
negative — mine thinks it is negative. So, with
a step of 0, it looks for a value less than the
limit to escape. You may have to assign a
positive number to I to escape.

If you use a ZX unit, the Repeat-Until loop
is easily simulated as follows:
10 (start of loop)
12 -
14

16 :

18 GOTO (Condition)*10 + 10

On running, if the condition is false the jump
is o 0 x 10 + 10 = 10. If the condition is
true, the jump isto 1 * 10 + 10 = 20.

You now not only have a translation for the
BBC Basic's Repeat-Until loop, bur also an
efficient extra function to use in your own
programming. One word of warning: if the
escape criterion is not reached for some
reason, line 10 will loop forever. The Repeat-
Until loop also has this problem so unless you
are looking for a program with infinite
running time, I suggest it would be good
programming to add a loop counter which
aborts the loop with a suitable error message
after a rcasonable time.

Armed with this new function you may like
to refer it back and find a better way to mimic
the Inkey function.

There are a number of useful trigono-
metrical functions in the extensions which are
not usually found in other Basics. They can be
mimicked directly using existing Basic
functions. Table 1 shows a selection of these.

A more exotic addition is the Defproc-
Endproc statement. The first statement will be
followed by a number of parameters in
brackets. You will have to assign a separate
subroutine ro handle the operation of the
procedure and ensure that the variables used
in your subrourine are assigned the correct
values prior to the Gosub. Here the BEC
Basic code will help you as the variables to be
used in the procedure are those in brackets
after the Defproc statement.

A word of warning: BBC Basic allows the
local use of variables within procedures and
functions. Where you see the statement Local,
the variables that follow it will be treated as
different from earlier variables having the
same name. You should react 1o rthis by
placing a marker in front of the local variables
— that is, by calling the program variable XX
%XX. Alternatively, if you do not use double-
letter variables in your programming, double
the first letter when local values are used so
that the variable Time becomes TTtime. If
you do this remember your compiler may not
differentiate between TTime and TTop.

As a final warning this month I draw vour
attention to the BBC Basic function Div. The
BBC computer has full floating-point arith-
metic, but it also supports this integer division
function. It is used regularly in programming,
especially in games. If your computer does not
have floating-point arithmetic all is well as it
already believes that 5+ 2 = 2, If, however,
vou do have this facility, remember that 5Div2
does not equal 2.5, so you must substitute A =
B DIV C with A = INT(B/C) or A% = B/Cif
you can use T as an integer marker.

Next month we shall ook at graphics — the
major problem in the translation of programs
from one Basic to another.



mplete sinclair ZXB1

IF\F Iast, O Ccomprehensve fext 10 your
Sinciar ZX8E The compilefe BASIC Course |
a manual which will immeadiately become Forre R auw MacesTT
on indispansible work of reference for ol Tl RFRLMTTIL Wi i
your ZXB1 programming

Whathad you hove Never Jdone gy
programiming of whether you are an
expengnced MICroCompuler user, the
Complete BASIC Course will provicke
an mvaluoe ad

;llut P'l“r:i% rr&gmmi for the FOR .. _ GRAND OPENING -
nclair : —_ = :

Not only over 30 programs. from orcode & 29th 30th &

games to tha final chollenging Droughts iy 3lst MAY.
ployng piogram. which oll fit mlo the -
unexponded K Sinclos X881 but oiso notes
on how hesa programs were writtan and

the opening of our new shop at

the TECHNICAL LEISURE CENTRE,

1, GRANGEWAY, KILBURN,
LONDON, NW6.

WITH EVERY

OFFER EXTEMDEDTO J0 JUME 198

Come and

special fips! Great volue! s5ee ogur
Machine Language : exciting
Programming Made Simple for | range for
the Sinclair — g

[ 7%81, TRS80

A complate begnners guida 10 the
computers own longuage - 780 mochine
language. Mochine longuoge programs
enatne yOu 10 50V ON Memony ang
typically give you plograms mat run 10-30
times loster thaon BASIC programs

ZXB1 ROM Disassembly Part A

This book is for the progrommer that needs = : = TSt T o B i
omplele answers about the ZX81 Dr : | g Sinciair ,?,F:.c 81 BASIC Course £17.5001
Logan has exomined oll routines in the ROM OUR GREAT Orders 1o ! Basic Course 1
nd hare he commeants on each one. It | The Essential Soltware Company , Dept Programs on Cassetle £ 25003}
covers all ROM locations from OOOCH to NEW | (Visconti Lid.) : Sinclair ZX 81 ROM Drsassembly |
S4H. ond includas all funchions except 1or - CATALOGUE |47 Brunswick Centre. London WC1N 1AF Part A - D000H-OF54H £ 7000
the routings used in the Noahng pont 1S NOW | Mot Only 30 Programs/Sinclar
calcutotorn NAME: ............0cheaiinaenninaiis ZX B1IK £ EQSEI
Understanding Your ZX81 ROM AVAILABLE | Machine Language :
A brlion! gueoe 1or more expenenced ADDRESS:...........ccovvnemnnennnn. Efﬁgfﬂ:ﬂm;ﬂg ﬁ:ﬂﬂfz‘-’;';:-“‘;om E— gg; g:
rommevs by Dr. lon Logon. 1hs book Ty ICHI L DUY
Eﬁﬁmes the Sincioir’s Dwﬁgﬂm.'ﬂnrg SENDEMIRREE )i o < s o e Postage and Packing £o7 1
sysiem and how you con use it I ...................... Posicode . . . .. .. Regmittance enclosed I

3-D means that as you wander through the mazes and buildings, a full screen l
1 graphic display constantly shows your position in a perspective format as
= "\ though you were actually there! This “‘rat’s eye’’ view adds an entirely new
% dimension to adventure.
English language commands can be entered at any time lo manipulate your
environment. The command sets are extensive and sophisticated.
= \ Deathmaze 5000 and Labyrinth allow the traditional one and two word
e e commands. Asylum incorporates our Advanced Language Interpreter
o (ALI), which allows full sentence input. Deathmaze and Labyrinth consist
i of over 550 locations! Asylum tops 1200 locations!

\ Deathmaze 5000 places you onthe Asylum places youonacotina

11 top floor of a five storey building. small room. Periodically, a janitor
Each floor is a maze of twisting lobs a hand-grenade through the

passageways. Floors are window of your locked door. What
e connected by elevatorsand open  you do next could mean survival and
: , pits. You have but one goal. escape! It could also mean
. ... ESCAPE ALIVE! Where is the only permanent residence in the home

. s de door out of this nightmare? for Deathmaze survivors! To leave,
Htelow, e = s it i " A Monsters, bats, mad dogs, hunger, you 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 Carpenter, and
alone! A minotaur searches for you, escape. TAPE £10%5 o, much, IT'II..ICh.I"I"I(}rE. Don’t expect to
seeking a grisly meal. Youmust find I THEESSENTIAL SOFTWARE COMPANY getout any time soon! TAPE£12

[{Viscounti Lid.]

weapons, spells, and treasures. |47 Brunswick Centre, London WC1N TAF Ssnsture

You must deal with ghosts and cave

s Thived recrOC Mo ter ATE
gnﬂmes, You must avoid the Piease send me your software catalogue | Adcdreys
minotaur until the moment is rig ht for ;;;T,::aﬂw 0 s v
ks Posfcnde
the final battle. TAPE £109% ‘ lenchose a chegue Dostal osder fp:d
IphusTOE post B packing! My ACCESS Noa

YOUR COMPUTER, JUNE 1982 45



Do-it-yo
Atom toolki

David Berry shows how to
implement a toolkit of
mainframe utility routines
on an Atom.

UTILITIES ARE routines which operate on
programs, either to modify them or to assist in
their construction. The microcomputer
fraternity often refer to them as toolkits, and
the word “tool” is a very apt description. Like
all tools, a utility should be easy to use and
unobtrusive — a natural, unfussy, and above
all useful device, which can be picked up, used
and put aside again easily and quickly.

The utilities T shall describe all occupy little-
used areas of Atom RAM, they auto-run, and
return control after use to the base address of
the program being modified. Most make use
of sound output to indicate the stage of pro-
cessing the machine has reached, and employ
machine-code routines for maximum speed.

Programs are stored on the Atom in a very
simple text format. Each program line is
bounded by carriage returns which have the
ASCII code 13 or 0D hexademical. The Atom
always assumes that the first two memory
locations after a # 0D contain the high and
low bytes of a program line number. The
whole program is always terminated with the
hexadecimal number FF, which appears in the
location immediately after the last #0D
carriage return.

Saving bytes

You may have realised by now that the first
bvte of any given program must therefore be
# 0D, and the last byte, at TOP-1, # FF. You
can check this, next time you switch yvour
machine on, by Peeking # 2900 and # 2901,
where yvou will find #0D and #FF
respectively. Now type a line number, try
000255, followed by a return, print &Top and
vou will find that you have used only three
bytes — not the seven you may have expected.

This explains why you cannot used these
utilities on programs containing the line
number 255. The decimal 255 is FF in hexa-
decimal, and while the Artom is clever enough

not to be fooled at finding the program
terminator in a line-number position, the
meémory-moving routines in these utilities are
not. So, if line 255 i1s present, the utility will
terminate prematurely. The same applies to
any line number which puts FF into the
second location after a # 0D, i.e., the decimal
equivalents of # 1FF, # 2FF, # 3FF, and so
on.

The machine-code routines for auto-running
and memory-moving usually sit directly on top
of the Basic text. This means that when you
copy the programs you must put spaces only
where I pur them, and check that you obtain
the same value for Top as those quoted.

I made a major assumption when I started
writing Auto: that given a set of 26 labels, no-
one would ever use line numbers as targets in
Goto, Gosub and similar commands, and so
this program totally ignores them.

Every time the program is run it renumbers

Program description
Line 10: Initialise the program and input the
target program address.
Line 20: A points at memory locations
occupied by the target program. If
the second location contains the
program terminator, # FF, the
renumber routine is skipped.
Subroutine b increases the line
number count by 10, Pokes the
new line number into its two
locations, prints it and moves
pointer A past it. Subroutine c
moves the pointer past the string
— program line — following the
line number. The sequence is
repeated until the program
terminator is found.

Line 30:

FProgram 1. Auto,

Seadtd MBS

] B 22
En

the program at which it is pointed. Secondly,
once renumbering is complete, or if the text
area is empty, it automartically generates line
numbers.

Auto is designed to live in the lower text
space berween # 2800 and # 2900 — # 2900
is where Basic programs normally start.

Program | gives the Auto listing, the value
of Top you should strive for, and the "Save
addresses. Before you type in the program
remember 10 enter >18= # 28 first or you will
end up in the wrong RAM.

Address prompt

When you run the program it will prompt
for the most-significant byte of the address of
the first byte of the program to be renumbered
or entered. This will most often be # 29 — do
not forget the # . To terminare the run enter a
return against the last line number generated.

The next two utilities need to be able 1o
move large amounts of memory quickly. By
thar I mean that the contents of the memory
has to be moved from one location to another.
This is achieved by a machine-code routine
which, in its assembler source-code form, is
shown in program 5.

Enter oromam Z
IaE=:F. Bl 1N, "HSE"A. C=R. #=3a
SEF=Sal 1 00 Fef=1, [FTABFF . G.2a
FADOGES. b G0S, ¢ i L. TA=8FF
S0 ; GOSh [, B8
SAIFA=lD; Axf=2, TR=AFF; T718=CE.

0005, 0. G.a

TobEwEeL8; 7A=E/R100; A71=B:F. B fnfe 2 E,
FoermAe L ERSS L CR,

Chigeclt value of Tew Mut Ly 8Z8CF
Errter asts PUA POUT
PelzElF L LIRS S'F‘lEr STRS: LIRS STRS, InPeC2F2.]

Spe Froseam
SSAVETRUTO" 2800 500 . ZECF

Line 40: Start of generation of new line
numbers. The number is printed by
subroutine b as before, but now a
program line is input and stored.
If the string is empty, move A back
two locations, Poke the program
terminator into that address, reset
the pointer in location 18 and
terminate.

Continue the endiess loop a.

Line 50:

Line 60:
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Memove itsell is not a utility, but is simply a
means to an end and all it does is roughly the
equivalent of:

DO IM=M?1: M=M+1: U.?M= # FF
It just does it very, very quickly.

It is useful to enter Memove into the
graphics RAM starting at # 8200, where it is
clear of both the unlinies and any test
programs you may later enter at # 2900. So,
type ?18=# 82 and enter the program. For
this you can put spaces and lines anywhere
vou like, with one exception: line 30 must not
be altered or added to.

For the adventurous

The more adventurous among you will have
tried using Auto to enter this program and,
even now, may be tearing out handfuls of hair.
In the interest of good will, to all readers:
enter:

|4 8200 = # FFOD
and try again.

Dele is short for “‘delete”, which is exactly
what this routine does — it deletes blocks of
lines from the target program. It is also
intended to fit between # 2800 and # 2900, so
Poke #28 into location 18 before you start
typing. Enter the program exactly as it appears
in program 2 and check that your value for
Top is the same as the quoted one. Now enter
the auto-run routine as a direct command —
that is, with no line number. This assembles
the auto-run routine immediately on top of the
Basic text. Next, assuming Memove is still at
#8200, follow the sequence of commands
given which will change line 30 of Memove
causing it to be assembled into memory
starting at address # 28D8 — just above the
auto-run routine. *Save Dele using the
addresses given.

When you use Dele, you will be asked for
the most-significant byte of the targer
program, and a start line number, SL=, and
end line number, EL=. Both start and end
lines are deleted together with all the lines
berween them.

Squash is a compactor. It removes all the
spaces from the target program. Then, at the
user's option, removes all Rem statements
also. It is worth emphasising that it removes
all spaces. In some cases spaces are required
for the correct interpretation of Atom Basic
statements, and you should check chapter 10
of the manual if you find that your program
refuses to run properly after all the spaces
have been removed.

It is, however, clever in its handling of Rem
statements and can deal correctly with all
variations. Rems may be preceded by a line
number, label or semicolon. All of these
possibilities are catered for.

Like Dele, Squash has to move large
amounts of memory to fill the gaps left by the

spaces and Rems it removes. To do this it uses
Memove and, since Squash and the machine-
code version of Memove add up to about
0.5K, it is too large for the usual RAM area
berween # 2800 and # 2900. Since I rarely use
graphics mode 4, I decided that Squash could
best be entered from address # 9600 — that is
the top 0.5K of upper text space — and the
information given in program 3 is based on
that decision.

You can, of course, put it anywhere you like.
For example, you may be happier to use the
top 0.5K of lower text space. If so, replace
#96 and # 97, wherever they appear in the
frame, with # 3A and # 3B respectively.

Follow the sequence in program 3 and you
will enter the program, assemble the auto-run
routine and, provided Memove is still at
# 8200 — if it is not, load it now — assemble it
on top of the rest of the code. Do not forger
that your value of Top must equal the quoted
one or you will overwrite the end of the Basic
text.

When you run Squash it will prompt you for
the most-significant byte of the target program
start address. Then it will remove all the
spaces in that program and, if the shift key is
being held down when the bell rings, will
continue on to remove the Rems too.

Edit is unusual — it modifies itself as it is
running. It is a technique which will be useful
in 4 number of situations such as computed
Gotos using labels, or subroutine parameter
passing.

One of the useful things about interpreters is
that line number N+ 1 is not read until line
number N is finished with. This allows line N
to modify line N+ 1, and this is the concept
used twice in Edit. In the first instance, line 40
changes the question marks in line 60 1w
exclamation marks in order to speed up the
matching of long strings. Then, line 130
changes the From/To loop parameters in line
140,

Edit provides a fagility for the global replace-
ment of strings. That is, it takes a string

identical string in the target program with a
second string entered at the same time. For
example: it can replace every Print with P;
every In. with Input and so on.

You can also delete every occurrence of any
particular string simply by entering a null
replacement string — that is, just a return. But
be careful, you must make your search string
long enough to be specific to the string you
want replaced.

If you want to replace variable name E with
B and use as your search string only the letter
E, the program will replace every letter E in
the text. Next will become Nbxt, Let will
become Lbt, “Enter E" will change 1o “Bntbr
B", and so on.

Again this routine is 100 large to live ar
# 2800 and i, too, was entered at # 9600, but
you can change this to suit yourself. The
whole process for entering and saving Edirt is
shown in program 4.

Because Edit modifies itself by Poking
characters into its own program line, extra
care is necessary, when you enter the program,
to copy the listing exactly. Every character and
space must be in the correct position or the
program may not rumn.

Speed comparison

When you run Edit you will be prompted
for the usual most-significant byte and for two
strings: $5= for the search string — the one to
be replaced; and SR= for its replacement.
This program does not use a machine-code
routine for moving the memory contents and
is thus much slower than the last two urilities.
It may interest you to compare the speed of
removing spaces with Edit and Squash. By my
wartch, Edit is no less than 40 times slower
than Squash.

To run any of the utilities, all you have to do
is mount the right tape and type

*RUN"name”’
and the chosen routine will load and run auto-
matically. When ‘it has finished control is
returned to the address given by

entered from the keyboard and replaces every MSB * # 100
Program description Program 2. Dele.
Line 10: Input most-significant byte, cal- . . ..;ine
culate the first memory location of :Eﬁﬂm
the target program and input the
. +
b sF:art and end line numbers. Tobe :"E;r:h";:.fﬁrmeﬁ Het=3 0, S8 T, "L
. - = L]
e e, o ¥, 0 Tt LTS D £ e .
4@ TigaN
next line number which is then  SYed=Htlesiddemna.g.
checked against the start line _ G ks, ¥ Tox ewinls L
number S, PnzBAC, i LDABNCE STALE. STAG LDAG0. STRS; JHPICIF2.D
Line 30: Link to Memove until ?M beCOMES .00 “memce’ line 38 wodl rum.
equal to # D, use subroutine b to ——
find out whether the end line oo
number has been exceeded — if 25 <4<
not: repeat. E
Line 40: Terminate the run. CAVE-DELE 2600 2900 ISAC

Program 3. Squash.

Program description

Line 10: Input most-significant byte and
calculate the first memory location
of the target program. Subroutine
a jumps the pointer over text
enclosed in guotation marks and
line numbers, and searches for the
program terminator.

feontinued on next page)

Feads machine
718=#9S
MEW

Enter proaram

18IH. "MSB"M: R=M; M=M#¥256; DOGOS, &
I#20=M;L1. #5708, M=M-1

281F2M=$#20;
S6M=M+1.U.E;F. %7

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

Line 20: If M points to a space, link to

Memowve to rémove it.

Continue the Do loop until E is

truea.

if the shift key is not pressed:

terminate.

Reset pointer M to start.

Start of loop b, Gosub a then

check E to see whether the

program end has been reached.

If M is not pointing at 8 Rem state-

ment, increment it. The FF in the !

command masks out the character

following Rem.

If a Rem is found, run along it until

the statement terminator — either

or # 0D — is found. S then con-

tains the number of characters in

the staterment.

It this Rem staris with a line

number and ends with a #D,

adjust M and S so that the line

number is removed also.

If this REM starts with & ; and ends

with a # D, adjust M and 5 so that

; is removed.

If this Rem starts with a label and

ends with #0D, M and S are

adjusted so that line number and

label are preserved.

Line 120: In all other cases, increment S to
include the line terminator.

Line 130: Remove all characters in this line

by linking to Memove.

Subroutine e.

Line 30:
Line 40;
Line 50:
Line 60:

Line 70:

Line 80:

Line 90:

Line 100:

Line 110:

Line 140:

{listing continued from previous pagel

4AIF7#BB01=#FF: ?18=R,E.

SEM=R¥256

68kbG0S. a: IF E; 718=R,E.

7AIF | ME#FFOO0006 >#FF4D4552, M=M+1.G. b
ga5=0a; DOS=5+1; U, M?S=#3E0RM?S=H#D
SAIFM?-3=#DIFM?S=#0M=M-3;5=5+3;G.c
16BIFM?-1=#3EBIFM?S=#DM=M-1,5=5+1.0.¢c
118IFM?-1>#CBIFM?-1 <H7BIFM?S=#D.G.c
1265=5+1

136cF.Q=ITOS; |#506=M;LI. #27VD8.N. ;G.b
146aE=6

1S8IF7M=#22, DOM=M+1;U. 7H=#22
168IF7M=#DM=M+3

I7IFM?1=#FF E=1,FE.

12aR.

Checl: value of Tor eauals #37E2

Enter auto-run routine
P=#97B2;C;LDARHIS; STAL1S; STAS: LDAEA; STAS; JMP#C2F2.]
Chan=se “Memowe” line 38 and run

718=#82
OLD

38 P=371@a
RUN

Save programn
¥SAVE"SOUASH" 2688 2266 37E2

Program 4. Edit.
Program description

Line 10: Input and store the search and
replacement strings.

Line 20: Check that the strings do not over-
flow into the Basic work area.

Line 30: Input the most-significant byte and
caleulate the first byte address of
the target program.

Line 40: Change the 7 in line 60 to | if the
search string is longer than three
characters.

Reads machine

718=#95

MEL

Enter wrosram

ZBIFR+P+1>#23F G.a
SFBIN. "MSE"M; =M. M=M¥#160

88cIF7MC>7S R.
SeM=M+1;5=5+1; IF?S{>#D

116D=F-T: IFD=006.d
1zeK={ (IN#++I-#7F2/8420
158dM=M-T, IFP=006. +

178+M=M-1;K.
120e7#bBOOZ="#E00Z 4, K.

18aF. $12;5=#21C, IN. "$5="; T=LENS; R=5+T+1, IN. "$R=",;P=LENR

48 1 #96BS=#3F3D533F; IFT>32: | #96B5=#21 305321
S6M=M+1,DOM=M+1; IF?M=H#D M=M+3

6B8IF?S=7"M GOS.c,S=#21C,R=5+T+1

78605, e; U, 7M=#FF;F. "END"; 718=0QE.

1-c=

1660=M; DOGOS. e 0=0+1; U, ?0=%#FF

130 74#9782=H4E+K; 7H#I727=H4E-K
148F.L=N TO N S.-K;D?L=?L,G0S.e;N.
158D07M=7R.; M=M+1;R=R+1:U. 7R=#D

Check wvalue of Tor eauals #97F1

not the end of the search string, go
back to line 80.

Line 50: Start searching the target pro-
gram; jump over lingé numbears.

Line 60: If the first, or first four, characters Line 100: Subroutine e generates a noise;
of the search string match those the rest of this line finds the pro-
being examined, Gosub c; reset gram-end location.
the start of the search and replace- Line 110: Is the search string longer, as long,
ment strings on return from ¢. or shorter than the replacement

Line 70: Repeat until the program end is string? D holds the difference in
reached, reset location 18. lengths.

Subroutine c: . Line 120: If D is positive, K becomes +1; if

Line B0: Return if there is a mismatch D is negative, K becomes -1.
between the search string character Line 130: Change line 140 to read O to M or
and the one being examined, M to O depending on the value of

Line 90: Move along one character; if this is K

Move the memory contents for-
ward or backwards by D bytes to
eliminate or make room for the dif-
ference in string lengths.

Move the memory pointer back-
wards 1o the start of the string. If
the replacement string is null, miss
the next line.

Insert the replacement string into
MEmory.

Line 170: Go back one byte then return,

Line 140:

Line 150:

Line 160:

FProgram 5. Memove.

Ready machine
1 5=882
HEH

Enter prosr-as
18 DIM LL2

28 FOR @=2 TO 1
30 F=a57To

a8

Se:Lle LDy sl DA 80 STA #80. [NY

S8 LLL LDACKSD), Y DEY,STR(HRED) . Y. 5TR FEDO2
78 CHF @WFF.BEQG LLZ: [HY: INY:BHE LL1

88 [NC #81:LDACEER), Y:DEC #8]1 . EY

S8 STR(EBOY. Y. INC #31.IMY: INY

Enter auto-run routine 10t RTS

F=#97F1,; ;LDAE#SE.;STAL1S,;STAG, LDARESG; STAS; JMFPH#C2ZFZ; ;gﬁim.n

Save prosr-am 148 END

¥SAYE"EDIT"9608 9868 97F1 e SR -
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“Best explanation I've seen
... this is a must” *

“Best independent software
package for the ZX81” *

MACHINE LANGUAGE MADE SIMPLE FOR YOUR SINCLAIR
Syntax * Magazine said: "It's the best explanation of Machine Language
for Machine Language beginners I've seen Its friendly style is painless
recding and simple analogies help make this language clear. This
introduction is a must.”

Available as a quality paperback WO pages. £975 including post, pack
and VAT

UNDERSTANDING YOUR ZX81 ROM by lan Logan

Dr. lan Logan was the 8] winner of the Rosetta Stone Award®, given

to the best independent product, software package or application for the
Sinclair ZX80 or ZX8l for his perceptive insights into the way the ZX81 ROM
operaes

This book explains ZX80 Machine Language in terms of the ZX81 ROM,
giving numercus exampies of routines from the ROM, and explains the
structure and organisation of the ROM. including routines from the ROM
you can use yourself

A speclal section explains how to use machine code roufings In your own
BASIC prograoms.

Available as a quality paperback. b4 pages. £9.75 including post, pack

ZX8]1 ROM DISASSEMBLY PARTS A& B

Dr. Logan is also the author of these two titles (see above) which are an
invaluable source of information for the serious ZX81 Machine Language
programmer

Part A lists all locations and subroutines in the ROM from OOOOH to OFS4H
and covers all the operating functions of the ROM except the floating
point calculator.

Part B lists all locations from OFSSH to 1DFFH and covers all the routines
involved in the 'evaluation of an expression’ and a detailed explanation

of the floating point calculator’

Part A, 30 pages. £7.80 including post, pack and VAT
Part B, 84 pages, £880 including post, pack and VAT

Other titles available:

Mot only 30 programs for the Sinclair ZX8I: 1K Complete Sinclair ZX81 Basic Course
Mot only over 30 pregrams, from arcade games to The Complete Basic Course is a 240 poge in-depth
the final chalenging Draughts piaying program, comprehensive text for complete beginners and
which all fit into the unexpanded 1K Sinclair ZXB] but experienced programmers. Over 100 programs and
also notes on how these programs were written and axamples ilustrate the use and possibiities of the
spacial tips! Great valuel Sinclair ZX8L This is an invaluabie reference guide for
20 pages. £775 all ZX8l cwners.

256 pages. £8.30

Special Discount for ordering more than 1 title
If you order more than one fitle at a time, you get a discount of 80p per additional fifie:
If you order 2 books, deduct 80p from the total order 3 books and deduct £160; order 4 books and
deduct £2.40!

Croers 10 Meloournd Howse Pubisnarn. 13 Trofalgar Rood, Greanwsch London 3210 Comphate Snclor IXH1 BASC Course £30
Compspondence 1o Gebe Cottode. Statioh Rood, Cheddngton. Lesghton Basic Courte Programs on Coselte £330
Buzzord, BEDS LUT A i Sy 3O Progroms/Sncsar IX8EIK £775
Machind Languoge Progrommeng Mode Smpks 05
XA ROM Disassemnbly Part A ETBS
ZX81 ROM Disowemitly Port B fAA0
Undastanding Your 2081 ROM 975

Remittancd enciosed £

Less Special @uwantity Discount £

TSI




The ZX-81's monitor lacks the
facilities to alter, search, set,
save and display memory and
copy the screen to printer
without clearing it. John
Sylvester's ZXMinbug, a
machine-code monitor,
remedies those shortcomings.

THI5 PROGRAM provides the ZX-81 with a
machine-code monitor. It is 609 bytes long,
and resides in a Rem statement at the begin-
ning of the Basic program. ZXMinbug offers
the user what | consider to be the minimum
number of functions necessary in a monitor,
and 1s relatively simple to operate. The
method of entering the necessary code into the
Rem statement is left to you.

The first of the functions available is Alter
Memory. It means that the contents of any
RAM memory location can be inspected and
modified as required. The monitor runs in this
mode except when performing one of the
required functions.

Search Memory performs a search for two
specified bytes. If the search is successful, an

Table 1.

0109 and A to F are used for data entry

Newline is the field delimiter

H allows the user to set the parameters to
execute a subroutine

K allows the user 1o set the parameters to
initiate a search

L allows the user to set parameters 1o move
or set a block of memory

P allows the user 1o set parameters to do a
hex dump 1o screen

R resets the cursor to the start of the input
line

S saves the memory on cassette

Z gives a return 10 Basic

automatic dump is made to the screen, starting
at the location of the specified bytes.

A block of memory can be relocated any-
where in RAM with Move Memory, and Set
Memory enables you to set a block of RAM to
any value. The Save function ensures that data
in memory can be saved on cassette for future
loading.

Memory can be displayed on the screen in
hexadecimal code with Display Memory. The
display can be either static or dynamic. A
static display is not updated should any of the
locations dumped be changed. However, the
dynamic display shows all changes as they
occur.,

The Copy function is really a return to
Basic, but on return the screen is not cleared
and so allows a copy of the screen to be output
to the printer. The user, by specifying the
start location, can execute a program and
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return from the program to monitor is by
means of a Ret instruction. The keys used in
the monitor are shown in table 1.

When run eitheér manually or automatically,
the display will clear and then present the
location 0000 and the contents of that location |
on the first line. The cursor is shown as a:
reverse character.

Pressing Newline will move the cursor to
the contents field. If you then press it again,
the memory location will be incremented by
one and the contents of the new location will
be shown; the cursor remains in the contents
field. If any changes are made 1o the contents,
the new value will be stored in the location
shown when Newline is pressed.

If R is pressed, the cursor is moved back to
the location field and a new location can be
typed. Note that all locations must be typed in
full — for example, for location 0120, 0120
must be typed and not 120.

Pressing Newline now will display the con-
tents of the selected location and the cursor
will be in the contents field ready to modify
the contents if required. When the R key is
pressed, if the cursor is in the location field,
any changes will be removed and the address
will be set to its original location where it
resided before any changes were made. If the
cursor is in the contents ficld, the cursor is
moved to the start of the location field and the
original value for the address shown will be
displayed — if, thar is, any changes have been
made.

When entering an address or contents, the
cursor is moved to the start of that field when
the last character is typed. No changes are
made until Newline is pressed.

To operate the functions, press the required
key. Pressing Z will immediately return
control to Basic. Depending on how long you
press Z, an error code will be shown or Copy
will be displayed. The error code can be
ignored.

Pressing S will start to save data on the
cassette. If the Break key is pressed, the save
will be aborted and Basic will be entered. To
re-enter the monitor, just type Run and the
monitor will carry on as it was, except that the
location displayed on the input line will be set
to 0000. If a screen dump had been active this
will resume.

If you press H, which executes the program,
the location 40AC will be displayed and the
cursor will be in the contents field. Enter the
least-significant byte of the address of your
routine and press Newline; then enter the
most-significant byte of the address and press
Newline. The next location is the flag, so enter
01 and press Newline. The monitor has four
flags and constantly checks them. As soon as it
sees that the flag has been set, the routine will

be executed. The flag is automatically reset.

If K is pressed for a search, the address
409E is displayed. Set as shown in table 2.
The search will be carried out — it rakes
between three and four seconds to search
65,535 bytes. If the search is successful, an
auromatic dump is done regardless of whether
a dump is active or not. If a dump is in
progresss, the search dump will be dynamic. If
a dump had not been active, the dump will not
be dynamic. The flag is automatically reset
when the search is done. No indication is given
should the search fail.

P, which dumps memory to screen, will
display location 409B. Enter the following:
408B: least-significant byte of the location at

which dump s to starn
409C: is the most-significant byte
409D: the flag, set 10 01

The dump will take place. The flag in this
instance is not reset and so the dump always
remains active, not showing any change in
memory until the user resets the flag. Pressing
L, 1o move or set memory, displays location
40A5. Set as shown in table 3.

The L function can work in two ways: the
first is to move a block of memory, and the
second is to set a block of memory. In the first
case, it is essential that the address o which
data is to be moved does not fall inside the area
covered by the start address together with that
covered by the block size.

Table 2.

409E: least-significant byte of the address
from which to start searching

409F: most-significant byte of address

40A0: least-significant byte of the amount to
search

40A7: most-significant byte of the amount

40;&2: enter the second byte to be searched
Qr

40A3:

40A4:

entér the first byte to be searched for
is the flag, set to 01




Table 3,

40A5: least-significant byte of address from
which data is to be taken

40AE: most-significant byte

40A7: least-significant byte of address 1o
which data is to be stored

40A8: most-significant byte

40A9: least-significant byte of amount of
data to be mowved

40484 most-significant byte of the amount
of data to be moved

40AB: the flag, set to 01

In the second case, to set a block of memory,
enter into the first location of the block the
value to which the block is to be set, Enter the
parameters given, but in location 40A7/8 set
the address as that set in location 40A5/6,
incremented by one. That is the address of the
second location of the block. Set the amount to
the size of the block decremented by one. An
example 1s to clear — that 15, to set to zero —
the block of memory between locations 4700
hexadecimal to 4800 hexadecimal.

Location Value

4700 00 first location block to
be set, is set 10 00.

40A5 00 47 enter address of the
start of block.

4047 01 47 enter address of the
second location of
the block.

4049 FF00  enter the block size
minus 1.

40AB o set flag.

The locations 4700 hexadecimal and 4800
hexadecimal will now be set to zero. The flag
is reset automatically.

Locations 4084 hexadecimal and 4091 hexa-
decimal in the main program contain the
addresses of the parameters for the various
funcrions: 4097 hexadecimal to 409A hexa-

decimal hold the wvariables used by the
monitor; 409B ro 40AE are the parameters of
the various functions; 40AF o 40B6 contain
the rable of control-key codes; 40B7 to 40C6
are the routine address tables and correspond
1o the control-key table; 40C7 ro 40EF contain
the routine to initialise the monitor. This sets
up the input- and display-area addresses,
displays the first location on screen and reads
the keyboard for future keyboard testing.
40F0 1o 4122 holds the main routine. This
places a cursor on the screen then checks the
keyboard for an input. If a key has been
pressed, it then checks to see if the key is the
same as the previous key; if so, it ignores it. If
the key is different, the cursor is removed and
the character is found and then checked to see
if it is a data character or control character.
If the key is neither, it is ignored. If it is a
data character it is then displayed and the
cursor is placed in the next position. If it is a
control character, execution is started at
location 4141, and the address of the selected
function is calculated from the ATable and
KTable and control passed to that function.
4123 1o 413F is the flag-check routine. This
is used when an invalid character is entered, if

The hexadecimal loader.
augt FEM ®¢ MEX LOALER FOR ZXMIN
1@ PRINT ,."ENTER EACH BYTE IN
HEX THEM MN-sL"
20 FOR X=lB8El14a TD L7128
2E FAST
38 SCROLL
i LET Xiax-18354
S8 PEY nEit) s
e
AR FOR Ps2 TO @ ATEP -1
78 LET X2&INT (Xis01640P))
3@ LET HS(4-P)=CHRS (X24+28)
S8 LET XiwXi-(XSr(iB5EP))
1283 HNEXT P
igE A_OU
1i@ PRINT Hs.
128 INPUT RE
13@ LET H=(CODE AR(L1) -28) #18+ (C
OE _Ag(2) -28)
1408 POKE X.H
iEe PRINT As
188 MEXT X

Program 1.

1 REM MACHINE CODE IS HELD IN THIS
REM STATEMENT. THIS SHOULD BE
COMPOSED OF 609 CHARACTERS

2 RAND USR 16583

3 GOTO 2

4 SAVE “ZXMINBUG™

5 GOTOD 2

POKE 16510,0 (This gives the Rem line a line
number of zero, to prevent accidental
deletion].

RUN 4 {This saves the program and allows
automatic run on loading).

Notes: line 3 is needed 1o prevent a Save

function occurring when loading a program

saved by the save function in ZXMinbug. To
load a program saved by ZXMinbug enter

LOAD™™,

no key is pressed or if the key pressed is the
same as that pressed previously. Each flag is
checked and if set the corresponding routine is
executed, if no flags are set, execution is
passed back to location 40F3.

4165 1o 414B contain the routine to display
data on the screen; 417C to 4183 set or reset
the cursor; 4184 to 41A3 are the hexadecimal
to display code conversion routine; 41A4 to
41CE is the display code to hexadecimal con-
version routine; and 41CF 1o 41F3 are the
initialisation routines for the flag-operated
functions.

The remaining locations are the actual
function routines. The keyboard is read auto-
matically by the ZX-81 during its display
rourine and the monmitor keeps checking
location 4025 1o sce if a key is pressed. If a key
is kept pressed, then the code remains in that
location. Therefore, to prevent the keyboard
repeating, a check is necessary to see if the
same character is present. If so, that character
is ignored until a different one is sensed or it is
set to FFFF, indicating that no key is pressed.

This means if the A key is pressed and kept
pressed, only one A is accepted, bur as soon as
the key is released it will be sensed. This will
set 4025 10 FFFF, so the same key can be
pressed again and it will register. If this was
not done, the character would be printed on
the screen so fast and so many times that it
would be impossible to set any data up.

Should you write a program in an address
greater than that specified in location 4014/5,
it will not be saved. I therefore recommend
that as usual, a Rem statement is creared
holding enough characters for your program.
Having done this, run the monitor and search
for the Rem code and the code of the first
character used in the Rem starement.

It is advisable that the first two locations of
the Rem statement be filled with 76 (Newline)
to prevent a listing when back in the Basic
mode. The reason is that should the Rem state-
ment be listed, it may be bigger than the
screen and the ZX-81 will keep trying to fit it
on the screen. This results in the machine
hanging up.

The program can only operate on a ZX-81
equipped with a memory larger than 3.5K.
This is because it requires an expanded
display file.

If your ZX-81 has the new ROM, then the
addresses given in the listing as 40CA and
426D, contents CD 28 OE,; should be amended
to CD 2B OF. Also address 4267, contents
CD 20 OF, should be changed to CD 23 0OF.

feontinued on page 53)
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ZX81 SOFTWARE FROM VIDEO SOFTWARELTD 1K & 16K

16K SOFTWARE PRICE

£
VIDEQ-SKETCH (Z2X81 only). Move the cursor to
any part of the screen. Draw or rub-out as you
move it. Mix in text or graphics. Save picture in
memory. Save picture sequence on cassette. 7.95

VIDEO-PLAN (ZX81 only). Performs the function
of an analysis book. Arithmetic functions include
addition, subtraction, multiplication. Printer
options.

VIDEO-AD. Rotating display of 16 pages of
advertising material. Set-up your own pages and
change them as and when required.

VIDEO-GRAPH. Planning and design aid. Create
pictures/charts/graphs and store within the
program. Save on cassette. Combine pictures like
an ‘identikit’.

VIDEO-VIEW. Do it yourself teletext. Create
pages of data. Store them within the program.
Save on cassette. View on demand.

VIDEO-MAP (ZX81 only). Educational game
based on maps. Navigate your plane to its
destination. Bomb the target and return to base.

FORCE-FIELD (Z2X81 only). Animated
bombardment game. You control the force-field
which protects your city against hostile UFOs.

SPACE-RACE (XZB1 only). Party game for eight
players. Rockets race to build stations in space.
Winners gradually take over losers until only one
winner remains.

TEST-MATCH. Realistic simulation of a test
match series. Dynamic scoreboard. Give each
player your own ratings for skill, technique, etc.

FOOTBALL-LEAGUE. Realistic simulation of an
entire season. Every match played and results
shown with progressive league table. You give
teams ratings for skill, effort, etc.

STOCK-MARKET (ZX81 only). An exciting game

of skill and judgement. Buy and sell stocks and

shares as prices change in response to world

events. £3.95

PACK 1 — VIDEQ-PLAN + VIDEQ-AD 17.95
PACK 2 — VIDEO-VIEW -+ VIDEO-GRAPH 13.95
GAMESET - VIDEO-MAP + 5 GAMES 19.95

1K PARTY TRICKS (ZX81 ONLY)

If you don’t have a 16K RAM this set of programs
is for you. Ten separate programs — some
games, some more serious. All completely
original, all ten programs included in the price.

WHAT DO YOU RECEIVE

1. Instruction manual.

2. Two copies of program on side A.

3. Audio commentary on side B. (16K only).
4. Built in demonstration. (16K only).

Cash with orders please.

Prices include VAT.

Mail order customers add £1.00 per order.
Allow 28 days for delivery.

52 YOUR COMPUTER, JUNE 1582

NEW VIDEO-INDEX NEW

0. How do you store 57000 characters in a 16K RAM.
A, Use VIDEQ-INDEX.

Catalogue vyour cassettes, your record collection,
references to magazine articles. Amazingly versatile.
Capacity for 1000 individual references each of which can
generate 57 characters of text. Powerful search facilities
once the index has been created.

How is it done? The system cannot really fit 57000
characters in a 16K RAM. It gives the illusion of doing so by
eliminating duplicates. For instance in an index of articles in
computer magazines about the ZX81 certain words occur
time and again. VIDEO-INDEX detects these duplications
and thereby conserves space.

What do you get?

1. A machine code master program which sits at the top of
RAM. This is initially loaded like 8 BASIC program.

2. A demonstration index containing 1000 references to
articles about the ZX81 in the popular magazines.

3. A detailed instruction manual.

You may then proceed to create your own catalogues and
indexes and save them on cassette.

This program is fast, efficient and ingenious and is by far
the best product we have introduced for the ZX81.

N.B. There isn't room for a commentary on this cassette
s0 you'll have to read the manual.
ZX81 or ZX80 + 8K ROM.

ZX printer is useful but not essential. Price £9.95.

New Packaging.

We have discontinued our de-luxe boxed programs
except for PACK 1, PACK 2 and GAMESET. All
programs are now supplied in resealable “miniyrip”
plastic wallets.

SUPPORTED SOFTWARE

A new catalogue of software produced by named
authors 15 In course of preparation. Watch this space.

D
D= VIDED

woem e SOFTWARE LIMITED

Pumpan F sk Ba. B | jnsk e e Sl Hogurwred Wonbei P WYKCH England VAT, Ny M 779 B 11

Personal callers welcome during office hours.
Send s.a.e. for further details.
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ZX81 .r SPECTRUM

JOIN

ZX-GUARANTEED

(Club is devoted exclusively to the ZX81 . . . and Spectrum when available)

All games/progs are guaranteed error free. ZX-guaranteed is not just games, it is intended to be
educational to the user. Includes articles on BASIC, PEEK, POKE, MACHINE CODE, FLICKER

FREE PROGRAMMING, HINTS & TIPS, etc. etc.

Membership is April to April. If joining late, all current year's back issues sent. Membership £5 per
year. {(Overseas £6.50. Qutside Europe by air £11).

For sample back issue send £1 plus SAE

Send to: G.A. BOBKER, 29 CHADDERTON DRIVE, UNSWORTH, BURY, LANCS. BL9 8NL

Please enrol me as a member of ZX-GUARANTEED. | will complain like mad if errors found.

| enclose Cheque/P.0./Sterling draft for
NAME

ADDRESS

L

"l : 2
BARGAIN BYTES

FOR THE 16K ZX81
UNBEATABLE VALUE!
CASSETTE OF 8 PROGRAMS (50K + )

One cassette of 8 programmes
50K Plus, all these for only £5

DEEP SEA ADVENTURE (14K). Discover the treasure chast bafore you
run out of gold or strength. Levels of play from “difficult™ to “downright
impossible”. Also has “Save Game™ feature

BANK ACCOUNT (13¥K). Invaluable for controlling your finances.
Produces detailed statements and can also keep track of credit card
spending

UNDERGROUND ADVENTURE (6% K). Battle against monsters and
chstacles underground. A very difficult and challenging task.
DEPTHCHARGE (2% K). A skilful moving graphics game. Fire your
r:f::p'thcharges 1o blow up enemy submannes bafore they destroy your
S,

HANGMAN (115K). The old family game based on a library of 500

words, Excellent graphics.

LOAN (2% K). Calculates repayments, time, sum borrowed or interest
For Bank Loans or Mongages.

CODEBREAKER (2K). You have ten guesses at the four digit number
heid by the computer.

FOREIGM CURRENCY (3K). How many dollars is £1107 How many
Francs is $387 See what your money will buy around the world!

ORDER NOW!

For convimancs simply quote Y Cd and your name and addness on the reverse of your
chegque/postal order, and your software (on TDK cazsene) will then be despatched,
first class post, complets with comprehening iNETructhons

Send to:

Richard Shepherd, 22 Green Leys,
Maidenhead, Berkshire, SL6 7EZ.
Telephone: (0628) 21107. Trade Enquiries WEIcumEJ

[~

INSTANT
INTERACTIVE
GRAPHICS
ON ZX81

LIGHT PEN SET £49_50 -

fU'I' the RD 8100 iincludes VAT & FaP)

¥*DRAW complex graphics with ease on your
TV screen and avoid tedious line by line
programming.

*Revise your display and SAVE on cassette,
while your program runs.

*Push pictures points and pixels with a poke
of the Pen and a program PEEK. Try our
VIDEO-TIDDLYWINKS!

%¥MENU SELECTION — without keyboard ‘
entry.

The RD 8100 LIGHT PEN SET consists of the RD 8101 "MICRO-
MUM® MOTHERBOARD, the RD 8180 LIGHT PEN with
MODULE, and the RD 8100 SYSTEM MANUAL. Plug into your
ZX81 — and LOAD, from the FREE RD 8100 SOFTWARE
CASSETTE (1K and 18K], or write your own BASIC programs.

All orders are acknowledged. with a firm delivery date. Send
just £49.50 (VAT and postal charges are included) to:

R D Laboratories

5 Kennedy Road, Dane End, Ware, Herts.
SG12 OLU (0920 84380)
Far detadls of the Full RD 8100 SYSTEM of ZX81 interfaces,
including Logic /0. Analogue nput, Analogue Ouitput,
8-Channel Analogue Multiplexer, Buffered Motherboard, send
us a stamp.
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PROJECT

HAVE

John Dawson argues the case
for portability. He shows that
the idea of a micro in a
suitcase — or in this instance,
a camera case — need not be
the preserve of relatively costly
machines such as the Osborne.

PORTABILITY AND communications are
becoming important trends in micro-
computing. The Information Technology
revolution that is going on at the moment will
create a demand for information away from
orthodox outlets such as Telex machines,
VDUs amached to mainframe computers and
static microcompurers.

The Osborne 1 microcomputer exemplifies
one approach to portability — considerable
processing power with large-scale data storage
in a man-portable pack. In the early photo-
graphs advertising the Osborne 1 a compar-
ison was made berween two men, one with an
ordinary briefcase containing sandwiches and
papers, and the second with the compurer.
Leaving aside the advertising claims 1 was
always fascinated by the white knuckles of the
man carrying the computer — just how much
did it weigh?

The other approach is a genuinely portable
terminal with limited storage but with the
capability to access huge databases by way of
the public telephone network. The IXO tele-
computing system described in the April 1982
edition of Byfe magazine is a fine example of
the shape of things to come.

Pocket terminal

The IXO terminal is about 6in. long by 4in.
or 5in. deep, is truly user-friendly, with excel-
lent ergonomic design, and has a single-line
liquid-crystal display with a QWERTY key-
board. There is a telephone Modem inside,
good security protection to make it difficult for
an unauthorised person to use your terminal,
or their own, to access one of your files on the
main computer, and the protocol you require
[0 access a database can be stored automatic-
ally in CMOS RAM.

EPSON is launching the HX-20 in the
States, a portable computer working on Nicad
bartteries with a four-line liguid-crystal display
24 characters wide which will display upper-
and lower-case letters as well as the rest of the
ASCII ser.

These new computers and devices are not
just marketing gimmicks. The ability to utilise
the power of a computer in several places has
already been shown to be very valuable. For
example, Government officials with terminals
coupled to a main computer by an acoustic
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MICRO WILL

coupler have been helping farmers in the
U.S.A. for years.

Doctors in this country have used portable
data capture units for analysing the electrical
acuvity of the heart for some time, and when
you couple a computer, rather than a dumb
terminal, to a central store of information, the
sky’'s the limir.

Having just finished writing Asimov, a

word-processing package for the Tangerine
Microtan, | wanted to be able to work on
papers and reports both at the office and at
home. I could have bought another Microtan
solely for the office and it would have been
fixed there with the same trailing wires; bur ar
the same time someone at work said that she
wanted a word processor for articles, press
releases and a book.
Below, the 5V PSU mounted inside the camera
case. Right, the micro that fits so neatly into the
case is mains-powered but could run for several
hours off a battery pack. Far right, the con-
nections to the word processor.




IRAELe

It seemed a good opportunity to share the
use of a portable word processor. The main
photograph on this page shows the result of a
weekend's work putting a new computer into a
portable case.

When 1 planned the project it seemed
reasonable to assume that a television would
be available wherever the machine would be
used. There is 2 TV in most homes, colleges,

conference centres and hotel rooms for some-
one who is travelling, Consequently, there is
l no VDU built into the unit.

Railway work-station

If you want to use it on a train, you will need
a battery pack for the computer, like the
Osborne 1, and a bauery-powered TV.
Printers are still expensive so | decided that it
would be an acceptable compromise 1o prepare
material on the portable work-station, store
the text on to tape and then print the text on
my own computer at home.

The text would be transported either as a
finished cassette tape or electronically along a
telephone hine. This is essentially the same
method as a remote work-station in an office
preparing text and then printing the final
document on a central printer.

[ like the Tangerine kevboard very much
and I wanted to incorporate it into the unit
without modification, so the computer case
had to be wide enough to take the keyboard in

processor unit and the several Tanex boards.

Furthermore, Microtanic Sofiware which is
marketing Asimov, is also bringing out a high-
resolution board that will give a screen 64
characters wide by 25 lines and [ wanted to
take account of that in the space left for future
expansion.

The case shown in the photographs has a
number of features that are particularly well
suited to this purpose. It 1s constructed out of
plywood with a thin aluminium veneer on the

| outside and is quite rigid. Plugs and sockets

can be mounted directly on to the case and the
metal skin can be connected to the mains earth
without difficulty. The plywood is strong
enough to support a surplus mains power pack
for the computer. Indeed, fixing the power
pack in three places 10 two different panels
strengthens the case.

I stripped out the fancy loam padding and
ribbed side decoration and when I had 3ecured
the power-supply unit, [ played with the
computer boards, the keyboard and the tape
recorder for some time.

Was there an advanrage in having the boards
lying flat, and stacking one on top of another?
What effect would that design have on the
ventilation of the boards? Did the keyboard fit
over the tape recorder and, if s0, was that an
efficient use of space, leaving room for the
connecting cables?

Whar abour electrical safety? Could I bring
mains power round to the right-hand side of
the case, close to the signal wires, without
inducing mains noise and corruption on the
cassette and keyboard leads?

its steel plinth. After rummaging through
several luggage shops 1 found a version of the
case | finally bought but it seemed owver-
eXpensive.

The same case is sold by Dixons camera
shops as the Chinon Corniche, costing £29.95.
The Corniche is about 17in. wide inside and is
5.25in. deep, aboutr 0.75in. rtaller than the
Microtan boards.

Asimov can .nanipulate about 7,500 words
when used with a fully-expanded Microtan —
or approximately 900 words with a full Tanex
board — and I wanted to leave room for a
TanRAM card in addition to the central

[ only constructed the computer after a good
deal of thought. Destroying the guarantee on
£30"s worth of case by drilling holes 1n 1t 1s
always rather an anxious business, but it
turned out well.

The keyboard rests on two side steps when
it is in the case and the steps are deep enough
to support the keyboard sufficiently clear of
the National Panasonic Slimline tape recorder
to store some cassette tapes between the two.

The mains input is on the lefi-hand side of
the case and a lead is taken underneath the lefi-
hand step to a neon light on the front surface.

(continued on next page)
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fcontinued from previous page)
There is no on/off switch; when you plug the
computer in, it is on.

I completed the mains wiring before doing
anything else, bringing a lead out to the nght
side for the tape-recorder power. The next
step was to fit the keyboard and measure the
space remaining for the computer boards. 1
used a spare mini-motherboard and mounted
the CPU and Tanex cards upright and as close
to the partition between the keyboard and the
rest of the case as possible.

Screen expansion

By hand-wiring a bus to two or more Euro-
card sockets, I expect to be able to fit the
TanRAM and big screen boards in the space
at the back of the case. The aluminium panel
separating the power-supply unit from the
computer is bolted to the back of the case and
to the unit.

It is carefully earthed both to act as a
Faraday screen and to protect the computer
should a2 mains lead come astray from the
input to the power-supply unit.

The 16-pin dual-in-line plugs and sockets
were never designed for frequent connection
and disconnection; if you do not believe me
look at the amount of meral in the Military
Specification socket shown in photograph 9
and remember that it was designed to cope
with salt water, mud, vibration and parachute
drops.

Accordingly, I cut the keyboard cable on the
Microtan and used a 25-way D plug and
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socket to connect the keyboard to the
computer. Radio Shack has plastic D plugs
and sockets with fittings to couple directly to
ribbon cable.

The clamp on the back of the plug is
comparatively fragile and it is casy to break the
side arms that hold the back in place. The
chrome bar on the right-hand side of the case
is intended to protect the sockets from damage
when the computer is moved.

Before doing anything with the computer [
switched on the power-supply unit and
checked the mains volts and the output volts.
Remember to switch off before going any-
where near mains voltages — at 230V AC, the
mains can kill you.

If you want to check mains voltages connect
the multimeter and then switch on to obtain
your reading. If it is impossible to do that then
at least keep one hand in your pocket which
will substantially reduce the chance of your
receiving a shock through both hands across
your heart.

The output socket from the modulator on
the Microtan protruded too far and I removed
the socket, soldering a coaxial lead directly to
the unit. When I plugged the central-processor
unit board into the motherboard and switched
on, it worked. When I plugged the Tanex
board in beside the CPU card and switched on
it functioned until I added a full ser of RAM
chips.

Then it worked for just half a second before
failing completely. There was no time to see
an organised pattern on the VDU and then the

screen went blank. [ checked the Tanex board,
which I had made from a kit, and resoldered
many of the joints, looking always for thin
whiskers of solder that might short out the
power supply. Nothing obvious, even under a
magnifying glass.

Eventually I connected a low resistance
across the power-supply unit with a mulo-
meter in series 1o measure the current the unit
would put out before it shut down. After
adjusting the current limiting variable resist-
ance to allow the supply to give at least 1.5A, 1
reconnected the computer and the Tanex
boards. This time it worked; it was just coinci-
dence that the difference in current drawn by
the Tanex board with the full complement of
RAM was sufficient to shut down the power-
supply unit.

CONCLUSIONS

B The whole case weighs about 10 kgm.
when it is packed.

B Asimov i5 easy to use, and the VDU sits
comfortably on top of the computer case
— the facility 1o do work on a word pro-
cessor and to take the machine with you at
night or at the weekends is splendid.

Bif flat screens are developed to the stage
where they are cheap and reliable in the
near future | shall be tempted to mount one
in tha lid of tha computar case so that | can
write on the commuter train.

BThe final touch would be an acoustic
coupler to transmit and receive taxt down a
telephone line.




NEW PROGRAMS FOR
THE UNEXPANDED VIC 20

PRC 2 FLY SNATCHER !
Superb colour and sounds as the weasel, who has an unfair
advantage, chases you. Your only escape is to eat the flies and
dive into a bush!

PRC 3 ANT RAIDERS .
The ants very gracefully shuffle around the screen while you
try to shoot them. Easy? Just try it!

PRC 4 SUB ATTACKMISSILE COMMAND
Two great, noisy, colourful games. Sub Attack — a big fun
torpedo firing range! Missile Command — fire to destroy the
mutants while dodging their deadly touchl

PRC 1
WAR, SMASHOUT, BLACKJACK, LOGIC, PICK-UP GAME,
ALARM CLOCK. Qur six program best selling introductory
cassette,

EACH CASSETTE IS ONLY £7.50 INCLUSIVE

Pleasesend [JPRCc1 [Jprc2 [lerca [lerca
Jenclosecheque/POtort

NAME_ e e e e
ADDRESS - T T — == = TN

PR SOFTWARE
28 THE FAIRWAY, SOUTH RUISLIP,
MIDDLESEX HA4 ORY

COLOUR
ATOMS

Colour Atom (ATM3) £197.80

Acorn Atom ass. SKram 8Krom + new PAL Colour
Encoder, 1.8A power supply and 4 free Acornsoft
cassettes

New Colour Enncoder (ATM25)......... £43.70
ATM10 AtomKit2Kram 8Krom ................£132.25
ATM11 Atom Kit 12Kram 8Krom .. GEIDD.LD
Acornsoft cassettes .. R oy o e iR S £10.81
BBC21 Upgrade Model A to B il i ao £115.00

Prices inc. of VAT and Postage
All items in stock — quick delivery

Electronequ?p

128 WEST STREET, PORTCHESTER
HANTS PO16 9XE
TEL: 0705-325354

LT LT L 1
rafremEoannm
EEhEEhRaan
EEEmEEEmARR

ACCESS THE OUTSIDE WORLD!
EXPAND & IMPROVE YOUR ZX PIECE BY
PIECE WITH OUR SPECIALISED PRODUCTS

TET0 INPUT/OUTPUT PORT — Easy to use. Fits
betwen ZX & RAM PACK /PRINTER (if required). No
skill required to connect. Can be used for such things
as:— motor control; sound/music generators, con-
nection to printers/floppy discs/light pens/other
computers, temperature monitoring, sgquare wave
generating, control of rotating aerials, even train sets
etc. Port has 16 programmable 1/0 lines and may be
used without any electroncis knowledge to connect
other add-ons. Motherboard required ONLY when
two or more add-ons are used at any one time.

FULLY ASSEMBLED £17.95p.
KIT (WITHOUT CASE) £14.95p.

TE12 4 CHANNEL RELAY BOX — TO SUIT
PORT. Contact rating: — 240v AC/1.5A — 24V DC
or 110V AC/3A. Up to 4 units i.e. 16 relays can be
operated, £14.95p.

TE15 8 WAY TRANSISTOR DRIVER — £9.95.

TE17 8 WAY SWITCH UNIT (EDUCATIONAL) —
£12.95p.

TE18 8 WAY INDICATOIR UNIT { ) — £12.95p.

TE 20 JOYSTICK & FREE GAME — (2 Joysticks
may be connected via Motherboard.) £12.95p.

TE30 MOTHERBOARD — Allows multiples/com-
binations of add-ons — up to 16 1/0 lines may be
used — £15.95p.

TE126 POWER SUPPLY — 6/7.5/9V DC at 300 mA
— Reguired for use with add-ons TE12/156 & 18.
£4.95p.

23 + 23 WAY ZX Edge Con £2.85p. Contact cleaner
£2.30p.

16 WAY SINGLE SIDED EDGE CON £1.95p.
EXTEMDED PIO NOTES £1.

PRICES INCLUDE VAT

Receipts always provided — Delivery normally ex-
stock. ADD 50p towarsds p&p on all orders under
£20.00p, with the exception of accessories, e.g.
Edge con. Full instructions and examples with all
products.

SEND S.A.E. FOR CATALOGUE.

POSTAL OR TELEPHONE ORDERS ACCEPTED.

THURNALL (ELECTRONICS) ENG.

DEPT Y, 95 LIVERPOOL ROAD, AF
CADISHEAD, MANCHESTER M30 586 | == |
TEL: D61-775 4461 (24 howr)
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YOUR COMPUTER

IS your magazine — every issue is
full of articles specially written for
the home computer enthusiast.
Reviews of personal computers;

Programs; Surveys of software available
on the market; New application ideas for
your computer; Computer Club — news
frormn your clubs; Calculator page; Letters;
Answers to your problems and pages and
pages of computer games
and program listings.

All for only 60p

SEE THE

Ensure your copy SUBSCRIPTION
each month, ORDER FORM BETWEEN
macioks PAGES 90& 9l

out a subscription
NOW!

IN THIS ISSUE

ol 4 A A A

‘ moving ahead
i CF R A T & 8
With AXCHESS
® ZX software
ZX CHESS & ADVENTURES TWO GREAT ZX81
PROGRAMS FOR THE ZX81/80 INCLUDING - 16 CHESS GAMES
Very popular maching cooe program, With $ix
S’_X c:55§5150 levels of play and an analysis option. Unbeaten ZHEHESE (EHHHNEEB}
FSCILICO0 Ty Ex. axcept by: :
: @ 2
ZXICHEBS I i i G v oF by o T @i graphic display of Chess board R
now only: £12.99 ,adition a rau.rlrrmenm:d e Wllﬂﬂi .I Six levels of play: Two play within competition time limits.
Exciting machine code games with instant #Option to play Black o White.
ADVENTURES .o s choose from the range below. You ®Plays all legal moves including castliing and en-passant.
ADVENTURE ‘A’ find yourselt stranded on an aiien planet L g?::;ene routines for saving unfinished game and returning to
S :':’f: -'Tu :: ?:?:amm ‘“;“cﬂfffﬂﬁ?an ice 'Disp'rays moves of game on screen or printer for analysis.
ADVENTURE ‘B’ mmph' ;Eu e bi::m e ®Print a copy of the Chess board onto the printer. :
£7.00 W:-apel e B lncl;mg;,- e .21?;-;:;1;“ be set up in any position, you can even swap sides
5 mﬂ::‘"'mﬂ eSS e S @ Ciear whole board with one command: for end game analysis.
ADUE?STE':JHE C an ahan cruser, Can you réach the control room fﬁ. 5“
- and tree yoursel! or will they get you first?
Includes a cassetle save routine, ZHEHEEE “ We believe the 5rrongg:.-:'|. ZXB1 Chess game as
GAMXV WAHRIDH E‘m 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

Fast and exciting interactive animated graphics game.
Hunt clingons and go through black holes

1K GAMES PACK £6.00 lirmits.,
and many more. For a catalogue giving full detalls, please send a 5.A.E, 1o ® A move is bugﬂﬂﬁlﬂd by the £X81 if wanted.
GALAXIANS £6.50 ® Optional Full Graphic version using the QS CHRS Board.
All the features of the arcade yame in a fast machine code program £12 99
Swooping anackers, explosions and personalised scoring. 2 copies supplied on cassette with full instructions.
ZXBUG £7.00 Cheques and postal orders payable to:

A 3 in 1 maching code tool and disassembiler, allows access to registers
and search through and modify mamory: With Casseité routines

Artic Computing, -
= 396 James Reckitt Avenue Hull, HU8 0JA —

ARTIC COMPUTING =
396 JAMES RECKITT AVENUE,
HULL HUS 0Ja =X

i
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Do you have a problem? Your manual is
incomprehensible or you just cannot get the
hang of that programming trick you tried —
whatever it is, Tim Hartnell will do his best to
answer your queries. Please include only one
question per letter and mark them ‘“Response

Frame”.
IS IT WORTH IT?

Bl own a 1K ZX-81 and want
more memory. Is a Vie-20, BBC
Micro or Acorn Atom worth the
cxtra money when compared
with expanding the ZX-812 If so,
do they run on Pet, or similar,
Basic?
Edward Hogarth,
Preesall, Blackpool.

THE REAL ANSWER must begin “'it all
depends™. It all depends on what
you want to do with your micro-
computer. Certainly, if you want
music, colour, rcliable Load/Save
and Per Basic, the Vic-20 is worth
the money. If you want a computer
with high-resolution graphics that
you are unlikely 1o ourgrow for
years, the BEBC Microcomputer is
worth the money. Certainly if you
do not mind working in what Clive
Sinclair once called an “‘arcane"
version of Basic, and you want a
good reliable machine, which
positively begs you to experiment
with assembler, the Acorn Atom is
worth the extra money. Sinclair’s
new Spectrum, reviewed on page 20,
may also be worth considering. First,
determine exactly whar you need to
make the most of vyour micro-
computer, then examune the com-
puters you can afford.

WHAT PRICE FAME?

B1 write Basic programs, and 1
imagine — like the majority of
others — partly for their applic-
ations, but mostly for the fun of
it. However, there are occasions
when, having spent many even-
ings writing, testing, and de-
bugging a program, one¢ thinks
that it would be good to carn a
little cash for one’s labours —
perhaps to buy a printer. Do you
think it would be possible for
Your Computer to provide some
information on the possibilities
which are available, assuming
that one does not want to get
involved in setting up one’s own
business? For example, can one
sell programs to the many small
software firms which advertise
monthly in Your Computer, and
what is the situation regarding
copyright?

Terry Peppard,

Redhill, Surrey.
THE EASIEST thing to do is 1o give
software companies the right to dup-
licate and distribute the programs on
your behalf. We would suggest you
approach the bigger companies first
— such as Bug-Byte, Artic or
Premier Publications — as they are
most likely 1o have a well-structured
arrangement in existence to cater for
such situations. You automatically

have the copyright for any original
work — be it a musical composition,
a book, a computer program, or
whatever — but you cannot expect 1o
have the rights to some program you
have merely adapted from a
published listing. It is best, in terms
of financial return, to sign a rights
deal only, rather than sell a program
outright. Your Computer also pays
£6 for every Software File contri-
bution published and £35 a page for
articies in the main section of the
magazine,

THINK OF A WORD

Bl have had a Vic-20 for some
weeks now and am pleased to see
that Your Computer is devoring
more and more space to the Vic,
I wish to write a program in
which the Vic thinks of a word,
rather than a number, Lut 1
cannot work out a way to make
the Vic think of a different word,
short of having all the words in
one string, and having the com-
puter select a part of the string. |
would be very grateful if you
could suggest a way for me to do

t.hiS‘l
& Harnwood,
Irome, Scotland.

IF vou HOLD the words in Dara state-
ments, you just need to have:

FOR J = 1 TO INTIRND{1/*X)
where X is the number of words in
the list

READ AS, NEXT J

This will move through the list a
random distance, ending with one
word equal to AS, Of course, if you
decide 1o find another word at
random during the same game, you
will need to add a Restore statement
before the opening of the | loop.

IT WAS THIS BIG
BI own a 16K Sinclair ZX-81,
and wonder if you could suggest
a short program telling me how
much free memory I have left in
my machine while I am entering
a program.

J Tayler,

Askam-in-Furness, Cumbria.

A ONE-LINE program which will help

you assess free memory is

9999 PRINT PEEK 16396 + 256 ™ PEEK
16397 — 16509

Just enter Goto 9999 when you want

to find out how much memory your

current program has used.

EASY AS ABC

B Having just acquired a ZX-81,
I looked through numerous com-
puter magazines and found you
are the most interesting and

RESPONSE FRAME

helpful, and I have ordered a
copy every month. I have bctn
looking for a program which I
can use which would take a
random list of items and put
them in alphabetical order. So
far I have had no success, and 1
wondered if you could help me
with such a program. I am build-
ing a library of records, and am
now using my ZX-81 to list them,
but it would be of great help if
the list appeared in order.
¢ N McPherson,
Harrow.

THE FOLLOWING program should
suit your needs. It will run in one
1K, although you will only sort a
limited number of items with that
small memeory. If you would like it to
list items in the opposite order to the
one it now uses, change line 175 o
FORT=QMQTOQ

Thank you very much for the com-
ments on Your Computer.

1 REM ALPHASORT
2 PRINT “NQ. TO BE SORTED?™
3 INPUT Q

4 CLS

40 DIM AS(C+ 1,100

) FORT=0/QTOQ

G0 INPUT AS(T)

T NEXTT

80 FOR Z=0Q/QTOQ

S FORT=Q/QTOQ

100 LET B$=A%(T)

110 IF ASIT+T/Tl> = AS(T)

THEN GOTO 130

120 GOTO 150

130 LET AS(T)=AST + 1)
140 LET AS(T+1)=8B%

150 NEXT T

160 NEXT 2

175 FOR T=0 TO Q/Q STEP

-0

180 SCROLL

190 PRINT AS%(T)
200 NEXT T

1K ADVENTURE

BI am 12 years old and have
recently bought a  Sinclair
ZX-81. In countless magazines I
have seen adventure games for
higher-memory computers. As
you know, rthis standard
machine only has a 1K RAM,
and | have never secem an
adveniure game for a 1K ZX-81.
My money resources will prob-
ably never expand to buying a
Sinclair 16K RAM. Could you
possibly tell me where I can find
a program of adventure for a 1K
computer?
Lee Jolly,
Presron, Lancashire.

THE sHORT ANSWER 15 no. There is
no way you can fit an adventure into
1K. The longer answer is made up of
three possibilities:

MYou buy cheaper expansion

memory. 3K packs arc available
for around £15.
BMAlastair Gourlay’s book 34

Amaszing Games for the ZX-81 has
a 1K Wumpus game in it which,
although necessarily limited, is
possibly of interest.

B You take advantage of the fact that
the ZX-81 can store variables such
as

LET A% = A BIG BAD BOOGY"
when entered directly, and these can
be used in a game if you use Goto 1,
rather than Run.

BBC GAMES

BI have written a board game
for my BBC Microcomputer,
and although the display —
using full stops, the letter H for
the human piece and C for the
computer piece —is satisfactory,
I would like it to place each piece
in a particular colour. How can I
do this?
John O'Rorke,
West Ruislip.

L¥ you UsE the line:
F=-130"M=67)

134%IM = 46)
and you are working in Mode 7, you
can follow it, if M is the code of the
piece, with the line

PRINT CHRS${F);CHR%{M);

to obtain purple Hs, green Cs and
light-blue full swops. Change the
numbers before the brackets in the
first line given to produce different
colours for the pieces.

IS VIC THERE?

BI read about the Super Vic in
Your Computer. I was about to
buy a Vie-20, but now I am
worried that the Super Vic will
replace the Vie-20 in the same
way as the ZX-81 did the ZX-80.
Could you tell me more about
the Super Vie and if the Vie-20 is
expandable for a similar price?
M P Eaglen,
Wiroxell, Isle of Wigh.

133* M =72)

THE SUPER VIC provides 40
characters per line, and more on-
board memory than the Vic-20.
Although this 15 much better than
the Vic-20, the standard Vic is avail-
able now, and it is possible to obtain
high-resolution graphics through a
software routine. You may be wait-
ing a long time for the Super Vic o
be available in the UK. Therefore,
there seems little poinr in delaying
your purchase. More information
about the whole Commodore com-
puter range, including the new
Ultimax, can be obtained at the
Commodore show in June.

HEAVY KEYBOARDS

BI am looking for a heavy-duty
keyboard that will house my
ZX-81. The two that have
atracted my attention are the
Fuller FD system and the Protos
keyboard, both recently advert-
ised in Your Computer. 1 was
wondering which one of these is
the better, or if there is a better
one on the market. My price
range is £70.
Simon Tvles,
Warringron, Cheshire.

You HAVE nOT specified what you
mean by heavy-duty so it would be
difficult 1o recommend a particular
keyboard. For a detailed account of
ZX-81 keyboards rcad Stephen
Adams” article in this issue.
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ZX81

users

| need more memory!
please rush me within

10 days, the fully assembled,
tested and guaranteed

‘BYG BYTE'

16K RAM

Hame LR R R R R R R R R e T RSt}
P [0 [ T 1 e e R S N e SR s

Make all cheques & PO’s payable to:
Phoenix Marketing, Oaklands House,
Colartron Road, Farnborough, Hants.
Tel (0252) 514990

FULLY INCLUSIVE PRICE

FOR ZX89 USERS

The vrvgue TAURUS 16K RAM PACK supplisd with powerful EFROM
Machire Code utilitisn monitar which contama 16 woftwars routine
g Fad radching contral ol winiting and de-bugging of machine code,

MONITOR UTILITIES INCLUDE: -

# Mamary byts daplsy snd aFter

& Hegiter daplay and sMev

#Ward Gl memedy

% Block copy

& Gensration of 3 HEM statement

# Tabulated memary daplay
wilh sddremim

@ W imwable user woreen separste from monitor daplay BOreen

®Hew 10 decimal snd decimal 1o Has aorvertes

& Routine 1o enable wis to write ki own otilities i FAM

i--r.-::'-"_-;_-_:;

B2 EAY S 23T Y RtE AET T
= - ad ml-.i.-.-
...... o PO

| ALL THIS FOR

 £54.95 inc.
% Facilitios 1o run maching eode snd set breakpoint

T
Onher reatony Wiy you shoubd contider aur degign in fromt 16K RAM P‘ﬂ.‘EK WITHOUT
MONITOR £45.95 inc
# Flexdole tviripline
mErnory wi peowut
& Lowe Powsr CHMOS AAM witchable TN HAM o
RAM and 2K EPRCM)
& Socketed EFROM for permanent Drosg

# Compsahers g ubod mur

CORMECTOR mimingles movement and Make chegques payables 1o
TAURUS
COMPUTER DESIGN,
a7 HIGH 5T., BALDOCK,
| HERTS. 5G7 6BG
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MICROCOMPUTER COMPONENTS

LOWEST PRICES - FASTEST DELIVERY

MEMORIES AT UNBEATABLE PRICES

2114 Low Power 200ns 0.84 4116 200ns 0.70
2708 450ns 2.93 4116 150ns D.84
2716 450ns (+5v) 2.49 4118 200ns 3.38
2716 350ns (4+5v) 3.59 4164 200ns 4.65
2716 (3 rail) 450ns 2.85 4516/4816 100ns 3.25
2732 450ns 3.80 2216 200ns 938
2732 350ns 4.40 6116 200ns 5.10
2532 450ns 3.90 6116LP 200/150ns 7.61

BBC MICROCOMPUTER UPGRADE KITS

BBC 1 RAM Upgrade Kit 26.00
BBC 2 Pnnter User I/0 Kit 9.50
BBC 4 Analogue UP Kit 9.50
BBC 5 Senal I/0 and RGB Kit 11.45
BBC 6 Expansion BUS Kit 71.95
Connectors for BBC 4 225
Connectors for BEBC 5 0.80

The above kits make up the full Model ‘A’ to Model ‘B’ Upgrade for the BBC
Microcomputer

Special price when bought complete 62.00

OFFICIAL
QRDERS
WELCOME

QUANTITY
DISCOUNTS
AVAILABLE

L[
rm‘ : I E
w Friee Reply Paig Envelope with every orger &
o Al prices exclude VAT & P & P (0.75) (Fréee on WIS over €10) »
* Al grgers despatched on day of receipt with full relund on out of stock tems i requestiod

MIDWICH COMPUTERCO. LTD.

DEPT YC. HEWITT HOUSE, NORTHGATE STREET,
BURY ST. EDMUNDS, SUFFOLK IP33 1HQ
TELEPHONE: (0284) 701321

TELEX: B17670

‘This book is excellent.’
Jim Strasma
‘Unquestionably the most accurate

and comprehensive reference | have seen to date.'
- Jim Buiterfield

Many programs, charts and diagfams
17 chapters, appendices, ang mndex

v + 504 pages. 19 x 26 x 2¥em
Paperback. ISBN O 9507850 0 7

Price in UK and Euwrope £14.90 sach
{incl. post and heavy -duty packing)
LEVEL LTD., PO Box 438, Hampstead,
Lendon NW3 18H. Tel: 01-794 9848

Bestseller — comprehensive

teaching and reference book on

all software aspects of

Commodores 2000, 3000,

4000 and 8000

microcomputers and

penpherals

e e e s e e S S SR S S S— — A S— — —
Cut out or copy coupon, oF write to:

LEVEL LTD., PO Box 438, Hampstead, London NW3 1BH.

Send ...... copyfies of Programming the PET/CEM at £14.90 (post frea)

| enclose cheque/P.O. for £...........or official order
MAME .......... o ;
ADDHRESS .

Fast Service —




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.

WiTH AN enhanced 12K ROM
Basic, six new programmable
funcrion keys and an advanced four-
colour graphic printer the Sharp
PC-1500 is a mew, super-improved
version of the PC-1211. This newly-
released machine, which we hope 10
review fulle nevt month, ser me
thinking about what we really
wanted from the next generation of
pocket calculators. Is it really to be a
quest for a mini-microcomputer, or
will improved Basic with better
array and string handling suffice?
Indeed, do we want Basic ar all?
What aboutr memory capacity, peri-
pherals and keyboard layowt? If you
have any opinions on these matters
write in 1o Your Compurer, Finger-
fps.

Dale Cass of Stafford has an inter-
esting program for wnung bannes
messages with the Casio FP-10
printér. To operate, the user simply
enters the codes of the letters of the
heading into memories MO0 1o M03.
Five letters may be stored in each
memaory, and each 15 represented by
a two-digit number corresponding 1o
its position in the alphabet. For
example, the message Your Compurer
would be entered as

25 15 21 18 27 inMDO
03 .16 1316 21 mMN
294 . 05 18 i e

Note the decimal point afier the first
two-digit code.

This is the only method for enter-
ing letters as the calculator has no
string-handling facilitics. When the
numbers have been entered — and
terminated by a zero in MO3 in this
case — p0 is pressed and the message
will be printed

Indirect indirect addressing. This
simply means that each code number
sends the program pointer 1o a
specified memory, in which is stored
another 10-digit number. The
program reads this number and

splits it up into five two-digit

FINGERTIPS

| columns of seven rows — a five-by-
| seven mammnx for each letter.

As an example, let us take the
letter H. The code number under
this scheme 15 simply 08 — the
eighth letter of the alphabet. The
program now looks for the indirect
address, code number +43, which is
memory 51 in this case. The
memory  list shows thar M51
contains the number 40, 10101040,

The first two digits are spliv off by
the use of the INT function in the
program. leading to the indirect
address of M40. This memory
contains seven ones and is thus
printed as a full vertical line

M70 for a large space. It should be
noted that if we worked with a
smaller matrix, say, five by six, there
would be no need for codes greater
than 63(2% — 1} and we could simply
use one series of indirect addressing
instead of two.

If you own a Micro and spend
much of your time using machine
code you will find the following
program from Brendan Kelly of
Nottingham most useful. It is
a simple program for the Casio
FX-3500P to convert to or from any
numerical base, he writes. I found it
particularly useful while developing
machine-code rourines for a TRS-80

-

numbers. Fach of these is inter-
preted as the indirect address for yet
another memory which will contain
seven digins: eithera Qora 1.
Finally, thes¢ scven digits are
printed as a column with a zero rep-
resenting a blank and a one repre-
senting a block. Hence each code

Sharp's PC- 1500 hand held competer with four-colour printer — is this the right kind afprag're._u.j

Similarly, the next two digits arc
split ofl
INT{100 = FRACIMS1))

and lead 1o the memory location
containing 0.001000. It is now trans-
parent that we will be forming a
letter of the form shown in figure 1,

The character codes are stored in

The program works by using | number is interpreted as five | the 27 memories from M44 for A 1o
Program list. Memory Fst.

K38-78,F-5F lBdsters %3 7 ABE-TE.F-6F 1Bdsteps 415= g.2i!

LBLS _ Nig= 8811081

ki P HRIF FRAC X 18 = 1a98=-25,15211927 Rii= B.alil
[ +/- NinF KindF GOTOS W= 3.151316zi Mg= 881111
LBLg LBL? NG 78,8318 K= g1
| Wer o An3= 4, 2if= a4,
IND MRF x=8 BCT04 SRYE invEXE Ad= @,

HiniF HR2F FRAC x 196 = AB3= iE-86  AZE= B, 198681
LBL1 hin2f x=8 60708 K= 15780 W= d, Ldal
43 H+lF a0702 n871= 1.1e-83 W22 A, 18811
Hb FRIF RainZF LBLE Adg= {.e-84 ¥W23=  0.181821
iBL2 =4 _ 9= l.ie-84  EM= . 11811
IHD ¥R2F HindF SHYE 1nvERE HaF= 3 A25= g, 1118
LBL3 HRi= FRAC x 169 = T B, 11114
AR3F x=8 0107 HniF 8 5003 Mg Le-03 M7= 81110
IAT 1=8 60704 30701 M= L881e-83 KOG i,
“ 5" LaLa 2= 1.0E-40 M= |.8@8081
50705 v fBisters Eils A K2F= g,
LBL4 Hla= 2,818

flisting continued on next page/

to which I had limited access and no
assembler.
The best way to initialise the
program is 1o key in the following:
MODEQ Kin &

INV KAC 0.499999399
1 Kin &
Kin 3 INV PCL
2 MODE 70
Kin 4 Pl
10

Then key in the program irself:
Kin 1 X
- Kout 3
Kout 4 _
Kin=1 Kin +2
Kout 6 Kout &
Kin -1 Kin X3
Kout 1 Kout 1
INV RND INV X>0
Kin 1 ]
x Kin 3
Kout 4 Kout 2
a Kin -2

Leave LRN mode:
MODE»
As initialised, pressing P1 will
fcontinued on next page)

Figure 1.

10001
10001
10001
11111
10001
10001
10001

or, more clearly
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i

Sample printout

fcontinued from previous page)

cause the displayed number 10 be
converted 1o binary. For example,
enter 25, press Pl and after a short
pause 11001 will be displayed. The
program can then be reused by again
pressing P1l: reinitialisation is only
necessary if the calculator is
switched off when Mode 7 0 will
have 1o be re-entered or if the con-
tents of K1 to Ké are inadvertently
changed when the values will have to
be re-entered.

Obviously, conversion to bases
greater than 10, e.g., hexadecimal,
cannot be carried out so simply as
each digit of the required base, i.e.,
nybble, will have 1o be represented
by more than one digit of the
display.

For example, as the FX-3500P has
a purely numerical display, cach
nybble of hexadecimal will have to
be displayed by wwo digits. Thus
3CFOH would be displayed as
3121500 which could mentally and

at a glance be recognised as 3 12 15 00

and if’ necessary 0 1o 15 could be

actual size — from Casio program.

conversion to useful bases can be
summarised:

Binary Hexadecimal Base 268
K4 2 16 255
KS 10 100 1000

Conversion to base 256 is useful
for splitting addresses into rtheir
least- and most-significant bytes. For
example, 32767 will be converted 1o
127235,

The main point not so far covered
i$ conversion from rather than to a
specified base. This could hardly be
simplier and is accommodated by
exchanging the contents of K4 and
K5. This should cause no added dif
ficulty as long as the strict format of
entry is adhered to. That is, 3CFO
hexadecimal must be entered as
3121500 not 312150, and 64 0 base
256 must be entered as 64000.

Once this program is understood it
can be simply adapted for almost any
programmablé calculator which uses
an algebraic hierarchy, has ar least
six memorics and a conditional
jump. The instructions which may
require explanation are:

replaced by 0 1o F. Kin 4 store in memory 4,

To accommodate this method of | Koutd recall in memory 4
display not only must the base 1o | Kin + 2  sum to in memory 2.
which we are converting be stored in | NV X>0  retum if x, the display, is
K4. but 10 must be stored in K5 greater than 0 to the first

. : : ram
where n is the numbc_r n_uf display | py Eﬁu o hamithe
digits required per digit of the first program step.
specified base. INV RND  rounds the internally

The contents of K4 and K5 for

stored number to that

displayed — fixed 10 0
decimal places.

A simple, but pleasing, timing pro-
gram for the Sinclair Enterprise Pro-
grammable comes from John Lewis
of Llanelli. This is a much shorter
program than is supplied in the
Sinclair applications books, he
writes. When run, it will time
accurately over long or shorr period
timings, giving a readout in seconds.

Before each run, you should first
key in 0 Sto 0. This sets the timer 10
zero, as subsequent readings will be
stored in Mem 0. Again, after each
run, RCL 0 should be keyed in 1o
provide a reading in seconds.
Pre-execution: 0 5TO 0

KEY STEP
= (EE o
2 02
& 03
M+ )
0 05
GOTO 06
Li] o7
1 0s

Post-execution: RCL 0

Finally, Douglas McGibbon of
Edinburgh writes in with two short
points on the HP-41C. He writes:
the first item is a small program
designed to eliminate the laborious
task of manually deleting various
memory registers when you cannot
use the CLRG function because you
want to keep some of the registers
intact,

{fsting continued from previous page)
#i8=  1,008811 Add= {1100 a58= 26,29313325  Hed= 26.29347035
nii=  1.B8A181 Hél= 8, 11084 A5i= 4@, 16104 f6i= 48,1112332
Hal= 1. 08811 Hel= g, H32= 4, 79457904 Hel= 22.33333341
Rze=  1.BBIGHY H43= 8. ¥S1= 15, 28797705 Re3= 5.854085083
¥4z 1,.8%8981 Add= 39,1 1111138 W5é= 46,18142129 Kod= 27.Z82828271
N33= 1.81111 H43= 48.33333324 A3%= 48.20282828 W63 18.19281518
fae=  1.1goee! M4b= 26.29252321 ES56= 4B, B612964 Nef= 44,1915{%4
M37=  1.iEeaii R47= 48,29292117 ¥57= 43.0218134  W61= 37.14181437
Hig= 1.111 R4f= 48,73333329 A38= 26.29251926 Hed=  7.8835ase7
m13= .11t ¥d9= 4B, 1111185 B39= 48, 11111189 Me9=  36.3433312
H3F= &, M4F= 8. 5= @ Her= B,
Hik=  §,.84b4qndas
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The program itself only occupics
24 bytes of memory space and uses
the X and Y stacks to hold the limats
of the memory clear. Once the pro-
gram has been loaded and assigned
to 2 key, all that need be done is 10
enter the upper limit of the memory
wipe into the Y stack and the lower
bound into the X stack and then
execute the program. For example,

8 ENTER 3 R/S
will delete registers 3 to 8 inclusive.
01 LEL aMOP2

02 LBL 00

03 STOIND X
04 5T IND X
05 X =7

06 STOP

07 1

08 +

08GTO 00

10 END

Secondly, in the manual it is stated
that memory modules should always
be inserted in the correct order, so I
moved my sole memory module
from port 1 1o port 2. After a lintle
experimentation 1 discovered that 1
had a block of memory that could be
used as memory registers only and
nog as pmgmm n:gistus.

As 1o be expected these registers
were numbered in the conventional
pattern as if there was a module in
port | also. Thar is, from a cold start
with a module in port two, the new
block of registers is numbered 81 1o
144. The most intercsting finding
was that although the statistical
registers can be assigned to this
block, the shifted set of registers is
not affected by the CLRG funcrion.
This provides another use for my
program.

This immunity is apparently
because of the fact that when the
CLRG function is executed, the cal-
culator only checks the first port for
extra modules. On finding none, it
assumes no  extra modules are
plugged in and stops where it is. It is
also possible to store something in a
register, move the module to a dif-
ferent port and recall it by using the
new register number.




SPOCK: “Computer! Calculate the value of P to ten thousand decimal places”
COMPUTER- “Worlang . *

CAN YOUR COMPUTER SPEAK?

The WIDEBAND SPEAKFEASY speech synthesiser adds voice
response to any computer with a parallel port including PET,
BPPLE, expanded ATOM, HORIZON etc.

for Only £69 - var

* UNLIMITED VOCABULARY
=+ EASY TO FROGRAM
= LOW MEMORY OVERHEAD

# COMPLETE MANUAL WITH
DICTIONARY, SAMPLE
SOFTWARE AND TUTORLAL
ON SPEECH PRODUCTION.

Also inciudes hugh Mt speaioer and power yupply, 4l housed in high qualty wood
cabunet with volume conmol and rear pitch contral

Programmed wath simple phonetic oodes Apart rom ihe abvious applcations of
voice response . manufacruring, testing, blind terminals etc., this product also
teaches & grear deal abonst ingruistics and speech producnon

Sottware 1§ avadlable ;n BASIC and 7-80 ard 6502 asssrmbly for direct inpaa in
PHONETIC SPELLING closely related to the ARPABRET international phonetic alphabe:

For your nearest dealer contact:

MDEBPNU PRODUCTS, CAMBRIDGE RD.,

ORWELL, ROYSTON, HERTS, TEL: 0223 208017
A mubmdiary of Sands-Whiteley Ressarch and Developmeant

SOFTWARE

for Zii-81(1H & 16H) or BBC Micro

New maths programs — improve your maths and
programming skills by playing Simon maths Games

Choose your own level of difficulty = suit ages 10-16.

10 programs on each tape — most incorporate Moving
Graphics and are fun to run

Let your computer help you to pass your exams

Maths1 Number, Area, Fractions, Decimals, Money, Length
Number, Estimation, Test 1. Game 1
Volume, Ratio, Percentages, Perimeter, Bases
Number, Estimation, Tesh 2. Came?

Directed Number, Co-ordinates, Angles, Scale, Probability,
Density, Temperature, Estimation, Test 3, Game 3

Maths 2 Time

Maths3

Square Roots, Indices, Circles, Inequalities, Statistics,
Number, Fractions, Anales, Test 4 a”‘ei

Equations, Directed NuMmDer, Statistics,
Probability, Circles, Equations, Pythagoras,
Simultaneous EQ uauo*‘ls Tests, "a'ﬂﬂw

Simon Soﬂwore

Quality tapes copied at normal speed fo
better reproduction

Cassettes £4 each (inc. VAT)

Printed Programs £1 (inc AT)

Please add £1 p&p

FREE! hlank tape with each set ordared

Send cheque/PO to: Simon Software,
Freepost. New End, Redditch
(State 2X-8101K),(16¥) or BEC)

Maths 4

Maths5

ZX81 HARDWARE

40 KEY KEYBOARD., kit £20.95, Built £2575 (RETT)
* Proper typewriter style koeys.
& All legends and graphics in two colours
* Mo soldermp required o ZXE1 Plugs in
{RAM/Printer not affecied]
* Complete with all parts, conneclons, fest and comprahensive instructions

24 LINE IN/OUT PDI‘-‘:T Wit £18.95. Buily £18.95 (RESE)
Each Epe either in or out

& Controlled by BASIC

& Aldows primter/RAM to be used without a motheérboard
[Motherboard version kit £13.50. Builr £14.500

3 CHANNEL SOUNDITIMER BOARD. it £16.95. Built £18 95 (RE181)
3 independent channels

Controlied by BASIC,

Ful range of notes

Complete instructons with examples provided.

Can be used as a sophisticated timed/ counter

MOTHERBOARD. kit £15.75. Built £18 50 (RE&
& Two connoctors on boand
o Six connecter board. TRBA

CONNECTORS & PLUGS
& 73 Way female connector for ZXB0/81. (REBD) £2.95.
23 Way male conrector (REET] £1.30
23 Way male connector to fit two female connectons together. (RESQ) £1.60
30 Way ribbon cable. £1.40 metre

s RAM pack connector. Allows RAM nack 1o be remote from ZXE0/AY
RETHD. £5.95 buil

® In/out connector and sound board connecior

BOOKS AND TAPES

Getting soguainted with ZxB1, £4.95
Mastering machine code, £5.95
Programming for resl applications. £6.965
Tape for real applications Book. €11 &4
Send SAF 5 »
All products available ex stock (allow 7 days extra for built products

PAYMENTS: Cash with order or ACCESS/RARCLAYCARD, Ofieal arder welcoms
Dealers write for rates

|{RETBB) £2.95

T for free llustrated catalogue.

All prices include pbp and VAT, Overseas add £1.80.

REDDITCH ELECTRONICS, DEPT. YC

21 Ferney Hill Ave., Redditch, Worcs. B97 4RU
Tel (0627) 61240.

£X81 BLEEP

Wouldn't it be great if your keyboard provided some sort of
feedback to let you know whether or not you had pressed the
right spot hard enough?

Ordinary keyboards provide this feedback by means of
mechanical movement, but of course this is facking in your
touch keyboard, hence you need constantly to refer to the
screen 1o check that each item typed s present and correct.
The ZX81 Bleep provides a short audible sound as feedback,
thus typing programs takes less time and involves fewer errors.

We have kept the installation as simple as possible. Mo
soldering is necessary; this means that 12 infrequently used
characters (out of a total of 210) do not bleep. In practice this
tends not to be a problem unless of course you plan to make
frequent use of such characters as inverse £l

You can easily fit the bleep inside your ZX81 in a matter of
minutes using only a screwdriver. Everything else is provided
including full installation instructions.

Ready assembled and fully tested only £9.95.
Kit form only £7.95. Prices include post and packing.

FULCRUM PRODUCTS

HILLSIDE, STEEP LANE, FINDON, WORTHING,
WEST SUSSEX BN14 OUF
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MICRGRARE

RETAIL SHOP IN

LEICESTER
for ZX81
ACCESSORIES, SOFTWARE

Keyboards, Ram Packs, I/0 Ports, Monitors, Graphic
Rorm; Homme/Business, Educational, Serious, Games
Programs; Books, etc.

Y SPECIAL AT ZX MICROFAIR %

S/HAND SINCLAIR MACHINES e.g. ZX81's £47.50

also
NEW SPACE-TYPE GAME BY COLLINS
COMPUTING

ORIGINAL GAMES, ENHANCED MOON LANDER
ETC BY COW/E COMPUTING

DORIC COMPUTER SERVICES ""ORACLES CAVE™

SCISOFT ORIGINAL EDUCATIONAL PROGS &

“TEACHERS MARK BOOK"

+
‘A’ LEVEL/TECHNICAL PROGS BY COMPUTER
TRAINING CONSULTANTS
BYG-BYTE 16K RAM PACK, ETC.

NMICROWARE

131 MELTON ROAD, LEICESTER
TEL: LEICS 681812
(OPEN 9.30-5.30 — CLOSED THURS, SUNDAY

MICAGRARE

BRINGS
ﬁ‘-&mﬂﬁu‘- "

MICALRARE

JHEMOYIM

m MEMORIES
with a DIFFERENCE

ANROUNCING THE END DF THE FLOPPY RAM PACK! Mirdd, N Hhe fend Bem.
all you Aaed o it up fo 3 Tull BEK ol low powel memery INSIDE yoed TXBT Lai o
MO WM MONE FADENRVE DIFRONE CONMDUTErE! i N wfﬁd"w!i El_:'\lM el has
ehiraet 1131 th el Cortemdoeit couses of JNHT memany sde on ladure se

1. Lmck of rgedity an the cCormactns b e sumlngm port

1 inadeguaie regulated ot supily
Both thase probioma Rer Deen Gt with oul e powsr, mierrally feing
ENCREMENTAL prvf MAEWIMMER mormores

INCREMENTAL 1.2

The wuly Fapandable memory Tyatem that B8 vou oM ot 8 prce vou can afioed bait

Pl 0 rEtAE S O youd fulife ExDaSRIOn

SEASY TD BT The ureguely degned Bosrd plugs sireghs in 80 he exdiing
rraropaetasor [OPUT socket on IXEY board (Sew page 182 of ZXE1 manusl) so,
folowing tFe irrerons provided | o Semiply open up the IXBY case. unplug the
CPU ana plug @ M0 e Memory Doard, theh Blud the memory Bosnd g the
vikcant CPL sockel. Four addtons boln it through conbng holes s INB? boasd
B0 gl Nagh Nty relablity. Sivole 16 Lollew nStructond makes chdds play of
Triiagg Lhesd revrmgreing

S TAULY EXFANDABLE -~ Expandsbie upy to 1865 Bytes o intrements of K senphy
by phuggeng 1 mEmory Cpe - bl S Aot 110 there! Plug and spcket swiiches
ShEOw Mty T CDORASTON with evttrndl megry aod G .0 with Sglaw
10K RAM pach 1o govd w10 J2K and weth JJK and 48X pachs 1o give up 10 48X
areg B4 (rue posa ] respeCTrelly. Full sEirC TS, prorested

SULTRA LOW POWER - A full 165 makes typecaly last poas than suttng 1K
Sinclar RAM [showt Smal

SECONOMICAL — Imcramenzsl 1. with one TK chip gevng 36 of RAM costs only
16 L] iphm VAT prail pou win't have 1D theow @ awly when vou wani moss

PRy
SMONEY BACK GUARANTEE — Returt wathin 13 days of resspt situted ful
refund of e of poods

MAXIMEM 1.1 — NEW LOW PRICE

The ZHHT microprocesaor can sddieds § maxenwn of BIK of memory deocsy. Mo
Than Pl vwould fgguing reguent sOEToREl BETEMent & progldma (o Teatoh between
iffarent memnidy banky, 8 of tha 64K 5 aboady takon wp by the Sncis ROM
lcantreng the Opevatmg syvatem proglaT end Basd miepreer] thus Bevieg §
rranimum RAM capacity of SHE | = GRK-BK. The MAKIMEM 1.1 pithns the upper
it one bound by ot lseng s Lot i Righ density, i -loaw-poweT remony
Board cengh in wmdar and imting dential 1 the Incremenia] memony ceecnbed
abgve.

(uclery and engueries to: East London Robotics. Finlandia Houss, 14 Darwell
Clgss, East Ham, London EBBT, Or cad us on 01-471 3308,

ORDER FORM
Cuantity  Izamn Prce por e Tosal

Inprarmanial T 2 sockered for rmam gf BX E10.50

rerernantal 1.1 socketed for rram of 16 £17.50

2K CM 16 P-J memory chips 4493

Maserrarn 1.8 S0K mamdny £73.50
| 15% VAT

TOTAL

NOTE: Postage 45p for orders under £15
| erclome & Chigue /postal Sedor Bavalds 19 Bt Longen Raparit for [

L = RS
Adareuy

ZX81 USERS!

YWe are not tha firgt, but we think we are the best, becausse wo have lmarmt from the
problems of others.

EVEN MORE MEMORY

16K RAM PACK FOR SINCLAIR ZXB1

® LIES FLAT — no losing your program at the crucial momant

#® FULL ADDRESS DECODING — maps into any 16K block,

8 Uses LOW POWER DYNAMIC RAM with on board refresh circuitry

® Plugs into ZXB1 or mounts onto our EXPANSION MOTHERBOARD to give up 1o
B4K of RAM,

@ £29.50 + VAT (Toral £33.93)

EXPANSION MOTHERBOARD

@ FIVE buffered slows plus SINCLAIR edge connector.

@ LEDs 10 monitor Sofewane and Hardware operation

& ADDITIONAL ADDRESS DECODER 1o corrgct Sinclair ‘Refiection” problem — full
GAE svailable for RAM/ROM addressing.

& RESET BUTTOMN io clear memory below RAMTOP without power-down.,

@ REGULATOR (1 amp 5 voltl for optional extra power supply,

@& Can be chained.

® BANK SWITCHING — allows use of SINCLAIR ROM
Monitor/Interpreter area modify them 1o sult your nesds.

@ Wide range of PLUG IN CARDS under development (includes EPROM BOARD) —
SERIAL PARALLEL INTERFACE 16K RAMPACKS available now,

@ Qptonal METAL CASE.

® EVEN MORE EXTRAS — wa haven't the spacs to describe
write for full specification

® L34 95 incl, VAT

CASSETTE INTERFACE

® HAVING TROUBLE LOADING?

® interface your ZXB1 through this interface and overcome these problams.,

o + w."F {rotal £3.20)

COMING SOON

MINLEXPANSION MOTHERBOARD

&1 shots

& USE TWO RAM PACKS and INTERFACE CARD

@ COST about £10

SERIAL PARALLEL INTERFACE CARD

& CENTRONICS — compatible Paraliel interface

# RSZ32 Sevial Imterface

NOW YOU CAN USE ANY REGULAR PRINTER with your ZXB1, connsct up 1o

modem, speak up 10 other computers #tc.

Al prices include PEP

Write for detsils or see us 31 ALCC London Computer Fair
Earls Coun
ZXE1 Microfair

CAPITAL COMPUTERS
Head Office: 100 Church Streat, LUTON
Technical/Sales: 1 BRANCH RD. PARK ST, ST ALBANS, HERTS
(0727 7217

ZX81
ECONOMIC KEYBOARD
£11.95

Would you like an easy keyboard to use? Would you
rather not pay £30 or so to get one? What you need is
A SINCLAIR USER'S ANSWER
TO A SINCLAIR USER'S PROBLEM
simple, straightforward, utterly reliable.

It is NOT a full-sized typewriter keyboard with full-travel
keys to be wired up in some way to your computer. You
don’t need that.

IT IS:

SIMPLICITY ITSELF TO ATTACH fitting directly over
Sinclair's flat keyboard

NEAT AND UNOBTRUSIVE, in no way interfering
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 chegue/P.O. for £11.95 to:

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

Code transfer

Nick Goodwin,
Eyvemouth,
Berwickshire.

- &) |

IF YOU ARE experimenting with machine-code
programming on the ZX-81 the moment will
arrive when you want to incorporate a
machine-code routine, which you have in one
program, into another program. This can
present a problem, since machine codes are
often long and laborious to enter. The follow-
ing process, however, enables machine code to
be transferred from one program to another
with a minimum of effort, and error-free.

First, RAMtop must be set at some conven-
ient level. I generally set it at 32000 for this
kind of work, which gives 768 bytes to play
with, while leaving well over 15K for Basic
listing, display file and variables.

The following routine enables RAMuop to
be set easily at any desired level:

10 INPUT X

20 LET Y =INT (X/256)
30 LET X =X-256"Y
40 POKE 16388,X

50 POKE 16388,y

60 NEW

Run the program, enter the number to set
RAMrop, press Newline. The program
promptly disappears — line 60. If you want to
check that you have set RAMutop correctly, the

Peek at Pokes

S J Ridgway, : T
Wheathampstead, {r _,ﬂ: )
Hertfordshire. ﬁ_ =

IownN A Vic-20 but I have used a Pet before, so
I have many programs for the Pet. The main
problem with converting Pet programs to Vic
are the Poke numbers. So I have made a list
that | think will be very useful to many Vic
owners which shows the Pet's Poke numbers
against the Vic's Poke numbers. The chart
also shows the Vic Poke numbers when your
machine has more than 8K of memory.

Test of character

Perer Vasey, — I
East Boldon, nr
Tyne and Wear. & B }

A BRIEF EXPLORATION of the BBC Micro’s
character set reveals no built-in graphic
characters other than some inverse spaces and
a weird set of characters which appear to be
concerned with controlling the teletext print-
out. For example Chr$(141) in conjunction
with a two-cycle For-Next loop prints double-
height letters. For example:

10 MODE 7

following command will print the number you
entered:
PRINT PEEK 16388 + 256*PEEK 16389

Now load the program containing the
machine-code routine which you want 1o
isolate and transfer. I assume here that the
machine-code routine is stored in a Rem
statement in line 1, but the program can casily
be adapted by adjusting the initial value of | in
line 9030. This should be the address prior to
the address at which the machine-code routine
commences.

Add the following lines to vour listing. I
have chosen to number them from 92000 but
that 1s not important — simply slot them in
where you can.

9000 FAST

9010 LET RAMTOP = PEEK 16388 + 256" PEEK
16389

9020 LET Xg="""

9030 LET J=16513

9040 LET J=J +1

9050 IF PEEK J=118 THEN GOTO 2080

9060 LET X$=X$+5S TRS PEEK J + “(inverse
spacel”

9070 GOTO 9040

8080 FOR J=1 TO LEN X&

9090 POKE RAMTOP +J, CODE X${J)

9100 NEXT J

9110 STOP

RUN 8000

When that has finished a few seconds later,
load the program to which you wish to
transfer the machine-code routine. Again, I
assume that you want to Poke the routine into
a Rem statement in line 1, but this can be

SOFTWARE FILE

changed by altering the initialising value of J
at line 9010 to the address prior to rhar at
which you want the machine-code routine to
start.

First, you must reserve some space in the
normal way:

1 REM XOO00CXRXX . . .

Note thart, using this routine, it is not critcal
that you enter the correct number of Xs at the
first atwtempt. If yvou are short, the program
will stop and tell vou, so you can add some
more. If yvou enter too many, it is a simple
matter to edit them out afterwards.
8000 FAST
5010 LET J=16513
9020 LET R=PEEK 16388 + 256" PEEK 16389
9030 LET X5="""
9040 LET R=R+1
8050 IF PEEK R=128 THEN GOTO 2030

8060 IF PEEK R=0 THEN STOP

9070 LET X$=X$+ CHR$ PEEK R
8080 GOTO 9040

9090 LET J=J<+1

9095 LET X=VAL X%

8100 IF PEEK J =118 THEN GOTO 9130
9110 POKE J. X

9120 GOTO 9030

9130 PRINT “INSUFFICIENT SPACE —
EXTEND LINE 1 THEN GOTO 8100

9140 STOP

Run 9000, or Goto 9000 if you have data to

preserve. When it is done, List; there is vour

machine-code routine safely lodged in line 1. If

you want to tidy the program, edit any surplus

Xs from the line.

You may be tempted to simplify this pro-
gram, by simply copying the Rem statement
data as it stands into a literal string and Poking
that over RAMrtop. However, be warned; that
does not always work. Characters that are
printed as a ? in the Rem statement are
reduced to code 15. Thus, although the line
may look identical to the original, it will not,
in fact, work as a machine code.

FET MAFPING VIC MAPPINO VIC COLOUR VIC 8K+ HAP VIC &K+ COL
32768 - 328e7 7688 - 7781 30402 - 38421 4896 - 4117 a7eed - 37989
32008 - 32847 7re2 - T3 38422 - 30443 4118 - 4139 arole - 37931
32848 - 32887 724 = 7745 38444 - 30465 4142 - 4161 roae - Irysa
32889 - 3297 7746 - 7767 38466 - 38407 4162 - 4183 7954 - ATHTS
32924 - 32967 7768 -~ 7789 38488 - 38%09 4184 - 420% 7976 - 37997
32968 - 33007 7T - 7811 38lle - 38531 4286 - 4227 37538 - 38015
[ 33ge8 - 33847 7812 - 7833 38532 - 38533 4228 - 4243 38020 - 30041
33848 - 33087 7834 - 7833 38354 - 38375 4238 -~ 4271 38042 - 38063
33e89 - 33127 78 - TOTT 38576 — 38I97 4272 - 4293 30054 - 30083
33128 - 33167 7878 - 7859 38538 - 38619 #4254 - 4315 3@eas - 38187
I3168 - 33287 7908 - 7921 38620 ~ 38641 4316 - 4337 38108 ~ 38129
33208 - 33247 7922 = 7943 38642 - 30663 4338 - 4335 38138 - 33151
33248 - 33287 7944 - 7965 38664 - 38683 4368 - 4381 38152 - 38173
332688 - 33327 7966 - 7987 38£8& - 387a7 4382 - 4403 38174 - 3319%
33328 - 33367 7988 - Deas 367e8 - 38729 4404 - 4423 38196 - 38217
33368 - 33407 8ale - sail 38738 - 38751 4426 - 4447 38218 - 30235
33488 - 33447 8832 - ge33 38732 - 38773 4448 - 4459 36249 - 208261
33448 - 387 8034 - gO7S 36774 - 30795 4470 - 4431 3826z - 38282
33488 - 33527 8aré - 8as7 38796 - 3p8I7 4452 - 4513 38284 - 38323
33u28 - 23567 8as8 - 8119 38818 - 38839 4314 - 4533 36386 - 38027
33368 - 33sQ7 8120 - 8141 38848 - 38861 4336 - 4357 38328 - 300349
33608 - 33647 8l42 - Bl63 28862 - 38683 4358 - 4579 3835 - 38371
33648 - 336087 Bi64 - Q1B% 38884 - 38997 4362 - 4801 38372 - 38393
33688 - 33727
33728 - 67

20 FOR A% =2TO 3 :

30 PRINT TABI(5,A%) CHR$(141) “Hella”

40 NEXT

This is very useful for headings and ritles.
Fortunately the provisional guide has a well-
documented section on the use of certain
aspects of the VDU command, including the
generation of special characters. The
command is VDU23,XXX ab,c,d,ef,g,h
where XXX is the Chr$ reference, normally

restricted between 224 and 255, and the rest of
the line is eight eight-bit bytes — the numbers
from 0 to 255,

This very useful command can be pro-
grammed to generate any required character,
but unless one is very familiar with binary
numbers or has a full table of numbers from 0
to 255, the programming of each character
using graph paper can be very tedious. So I

fcontinued on page 63/
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ROEERAMBEBNE

RAM @

ERIGIQIOIE

OWNERS:

RECDEFGH

CHESS [12K)

Improved graphics, plays bleck or
white, mid game level changes
look ahead up 1o B8 moves,
offersive. nommal & defengive

AlIR ATTACK
Command an Eagt Coast ant-ancraft
battery. Destroy enemy fighters,
bombers and doodle-bugs
Ingenious graphics depict planes

SPACE FIGHTER (BK 4+ 3Kgr)
Super High speed “Defender

ame. 5 types of intelligent aliens
epaating laser canngn, smar

QUALITY PROGRAMS FROM BRITAINS LEADING ATOM SOFTWARE HOUSE

COWBOY SHOOT-OUT (12K)
Full festurs, two plaver, srcads
shooting gamae. Cactus plants
Wagons, snimated cowboys
Supero graphics and sounc. £6.95

play. 10 sub levels, castling. ‘En unr-nuh."u varing and flying o bombs, hegcore, rankings, bonus
passant by player. Rajects illegal Search the sky anl:l :|.-...}r' the points, & skill levels. Excitin
mover. Take Back moves B landacape throy degs. GOOD sound ailecrd a5
action replay with take over. Set SOUND, GHI::HFF'HTE '\.MEN'.'

up problem gamsas £7.958 ET.95

ALL THE EXCITEMENT, INTRIGUE AND FRUSTRATION
OF A MAIN-FRAME ADVENTURE! 12K
Explore the tortuous forests, dark caverns & caatle dungeons
Beware the maze of twisting tunnets and the desert
wastelands. Outwit the predetors. Aescue the PRINCESS and
carry off the treasures.

Grest skill & imeginstion aré réguired

to play this excellant gama B vou may "'
31l never exhaust all the possibilities “

READ
DATA
RESTORE
ELSE

® TRACE (X)

® LTRACE

® STEP
FIND

By daviging methade of 5

condensing messages, the

author has been able 1o

include many features wr'u:h

would otherwise be available

anly of much larger

CompuUters, Sisr your
adventure now —[L7.95

LVAR
DELFTE X. Y DUMP

ENDWHILE

* 1200 BAUD CASSETTE -DPEHATING SYSTEM
* VISIBLE LOAD & SAVE

OM ERROR
RENUMBER X, Y ~
AUTD X ¥
CURSOR X, ¥

HEX
IHEX

KEY X
INKEY SX
chap req

POP
S5TOP

OFF
VECTOR

ALSO FEATURED IN OUR EXTENSIVE P
RANGE ARE-

WARLORDS(12K) Another High-speed arcade game with tha
medieval touch. Defend you castle and destroy your opponents. Pigy
against computer or other player. Exciting graphics £6.95

AUl YRAAN (BK) Cutrun the munchers {or puckmen). Eat your way -
to a high point score and confrontation with the SUPERMUNCHERS £4.95
3D ASTEROIDS (6K + 2¥.gr) Steer through the rolling hurtling astergids.
Excellent real life graphics £5.95

MARTIANS (12K + VIA) Usa yvour forca finld 1o stop them landing. Beware +x
the imposters £6.95 ‘*
LUNAR LANDER (12K} SuperD version of this arcade game, including long *
and short range scans limited Tuel supply £6.95 4 *

NASCOM & BBC

SCORE
12930

NH-H "LEIF"L

BITEL
W Coesas
Cosed
(o8809
CoRead

]
i
N

08804
TR0 d

S
W o
i

.-
£
s
L
<
<]

Please add 55porder P& P
+ VAT at 1

ASTROBIRDS q-mq

INVADER FORCE {12K)

NEW wartion of this incredible Terrific version of ‘Space invader

GALAXIAN type game. Fantastic 4 types of invaders, mothar ship,
sound efects. Screaming missiles great sound, hi-score, B shill

B 4awaap bird man. NOW avela E7.95
DOUBLE EEEFD OPTIOM, The

mmmm®@@ﬂawﬁﬂ®®@@®@@ﬂam

gt game on the markel

£7.95

* WRITTEN ANY PROGRAMS!
+ WE PAY 20% ROYALTIES FOR ATOM, ,

SPECIA
OFFER

'E'.."l‘lln-:l. FOm SO e;.-‘)r-':‘
|[FROGRAMMER'S TOOLBOX
WORD PROCESSOR etc.} Swilch
batwasn up 19 4 ROMS lacated
at Hex AQOO, Assembled and
tested unit with compact
professiong!ly preduced PCB and
oo r.u:-l Y 'L-"':ﬂl'l{ll'l": Fita
M‘.ul'r into the Linkry Socker lIC 24)

Oniy £19. Eﬂ

MICRO PROGRAMS

Deduct £1
per cassette

when ordering

Send SAE for
our Full Catalogue

twu or more.
PROGRAM PDWEH
5 Wensley Road

Leeds LS7 2LX

Tel. (0532) 683186 —

* %

ROGRAMBBWON
ANTTERHTDRMALLAEJDHMIE3

@

Ummm@@mﬂmmam@®@@m@@aamem
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(continued from page 67)

wrote this program ro assist in designing
graphic characters. I have left in spaces and
not-used multi-statement lines in the interest
of clarity and readability, but approximately

SOFTWARE Filt

50 bytes can be saved by compressing the list-
ing.

Lines 40 and 50 set function keys 0O and 1 to
these numbers to aid speed of entry of the
binary-number strings, and a character can be

entered in about 30 seconds. Line 220 enters
the character into memory and line 230 dis-
plavs it. The correct VDU statement for
generation of the character in question is also
given — lines 250 to 290.

BBC CHARACTER SET 158 IF ASC{A%)=49

16 DIM BCTD 168 AF=RIGHTS(AE. XD

28 @X=000810 178 NEXT

28 MODE 4 180 BC<)=A

48 FKEWD @ 129 PRINT A

Sa  #KEVYL 1 288 HEXT X

£ CL3 218 MEEYL PUM M

78 PRINT TRB(S) "SPECIRL CHRRACTER SET FROGRAM® £28

&8 PRINT “"Eisht = 28 disit Binary nos. sre reauired. Use 238 PRINT ‘"Character is :
$unction kews @ mnd 1 for inputs"” 240 AL=008901

S8 FOR X=0T07 258 PRIHNT "Statement 15 - *

188 IMPUT A% 268 FREINT "VDUZ3, X6}, "

118 A=8 278 FOR AX=0 TO 7

128 FRINT TABC1S. X+5), 288 PRINT BC(AX):™.";

138 FOR R¥=7 TO @ STEF-1 290 HEXT

140 A=A+ (2 AKX E(RSC(ASI-48) 328 PRINT’ “"Press

VDUZEaEﬁB.B(E;,Bl'.lLE(ELB(E);EU‘LBEEJ,B{E‘J,E(?.‘

THEH PRINT CHE#(248>; ELSE FRINT " *:

Y FCHREE(258 >

Function Kew | to rerun®

Assault craft

C J Young,
Farnborough, [ mgw
Hampshire.

THiS PROGRAM for the 16K ZX-81 could be
easily converted o machine code, but the
Basic wversion is still very fast, very exciting
and flicker-free.

The program uses the full screen of 24 lines
of 32 columns as instructed in Timothy
Gilbert’s February Software File article, by
Poking location 16418,0. It also uses the idea
expressed by Loll Holt in his November 1981,
Software File arricle on an efficient way to

move an object in two directions which 1s
shown in lines 270 and 280.

The aim of the game is to score as highly as
possible by destroving the alien ships which
travel along any of seven lanes. You have three
ships initially, only one of which is ever used
at the same [ime, and every [ime an alien
eludes vou, one of your ships is lost.

However, you win a bonus ship when your
score exceeds 1,000 and other bonus ships
when you survive six attack phases. An attack
phase is eight alien ships and at the end of each
attack phase the lanes are reduced in length
which means you have less time to destroy the
ships.

Your score for the destruction of an alien is
calculated by how far along the lane the alien
was — the nearer to your ship, the lower the
score which can be obtained — and what
attack phase you are in.

You move your ship up and down by keys Q
and Z respectively with the firing of a missle
by key 0. You have one missile per alien.

Great care has been taken as to the screen
presentation with your spare ships indicated,
plus your score and artack phase. My high
score on this game was 6,060. As a piece of
advice, watch out for aliens on the last lane
because, for some unknown reason, they travel

approximately twice as fast as any other.

- 28BS FRINT AT 23 12; W2

s 396 IF NC 12 THEN GOTO §9@

gg L"E}' ?:_'39 418 PRINT AT 1@, @: "
a8 POKE 16418.0 428 FPEINT *YO0U GET A BOMUS SHIF™

=@ FOER A = O TO 19 STEP 3 430 FRIHT.‘ P "HET A EEY TO CONTIMUE™

&n FOR E = 18 TO @ STEP -2 :-'g I:I.l‘fﬂlw’ = THEH GOTO 448

78 pﬂ;ﬂsm A.E: " AT A+ 2, B el RS il

B8 PRINT AT A,26; = % =: TAB 26; = % ~ 47e F'J']{E 1’5‘13- @

R = s e

116 FOR A = 1 TD (T-1) % 2 STEP 2 * 2

128 PRINT AT A. 28; T ;j?g lﬁg}'ugln; S

130 MEXT A s g = iy 520 LET X=X -2

148 FRINT AT 23, 6. "IEEEIEEMN o A7 23 1s; ‘ENEEEI sc 250 (5. . W reen coto 580

A ey s 540 IF (X =COR X+ 2=C) D S1 = B THEN GOTO 579
26 LET & = 1 550 PRINT AT . S1. X, ° = *

186 LET = -5 50 GOTO 260

188 LET H = =2 570 LET o

ot L 580 PRINT AT S, C; = *

Gt gl B 4 598 LET SC = SC + (M/2) ¥ 1@ + (20 - )
218 LET B = INT (RMD % 73 ¥ 3¢} T ane

L IR = 510 IF 5C > 1900 AND P = @ THEN GOTO 640
238 PRINT AT B.C; e L

240 IF X © 0 THEM GOTO S1@ E-m e f—"f“ s

O ke g8 o e

278 LET S = & + ((INKEVE = "2%) 43) = ((IMKEVS = "0">83) §5¢ FPRINT AT 10. o HELL DOVE, VOUR SCOEF WAS O 10adk
250 LET € =5 + ({5 = = 2) #3) - {(5 = 235 #3) ELE'F"I

310 PRINT AT U. 28; * -~ e3¢ G070 260

328 LET U =U + 2 7O0 PRINT AT 18. 5 “ANOTHER GO7™

z LET T =T =1 718 i;'-gmi: 164168.2

3 ‘ NKEYS = *v* THEN GOTD 750

6 %;5 2:THER B10 L7968 530 1IF INKEYS = “N* THEN STOP

30 FOR A = 0 TO 21 748 GOTO 720

370 PRINT AT R, B; = * 750 Os

B8 HENT A : B

Pascal triangle

M R Tolun,
Canterbury,
Kent.

23]

PASCAL TRIANGLE evaluares and prinrs several
rows of the well-known Pascal triangle. As a
reminder to those who are not familiar with
mathematical expansions, Pascal triangle is

simply formed of the coefficients of the

binomial expansion — that is, (1 +x)® where
n=0,1,2,etc.

The triangle has a number of interesting
properties. First, it is symmetrical with respect
to its bisector. In other words, if you cut along
the central column, triangles on the left- and
right-hand sides comtain the same terms.
Secondly, the sum of the squares of the terms
of any line is always equal 1o a number present
in the triangle. Thirdly, the sum of the
numbers in the nth Pascal line is equal to 27,

When the program is run it produces a

numerical table, triangular in shape, in which
the sides are formed of unities. Any other
number is generated as the sum of two
numbers in the row above which are
positioned at the left- and right-hand sides
with respect to that number and this pro-
cedure is repeated for every pair of numbers
on the same line.

One advantage of the Pascal triangle is that
it can readily be emploved in generating a
polynomial of nth order without acrually

(continued on next page)
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are formed according to the addition method | properties. For a 1K machine the number of
described and hence the complexity of | rows should not exceed eight. With the
numerous multiplications is avoided. expanded memory, it is not advisable to go

{continued from previous page)
becoming involved in the difficulty of multi-
plying the appropriate coefficients. It is also

worthwhile pointing out that these coefficients

Run the program and you can observe these

beyond 54 rows.

PRSCAL TRIANGLE 118 PRINT "PASCAL TRIANGLE:-"
128 FRINT
18 LET HW=2 138 FOR I=1 TO H
2 OIM POH.H2 148 IF I=6 THEM GOTO 17@
28 FOR I=1 TO H 156 PRINT THE 14-1:
49 FOR J=1 TO I 168 GOTO 126
o8 IF J=1 OR J=1 THEN GOTO &8 178 PRINT AT I+2;14-1.
6@ LET PLI,.J)=PC{I-1,J-1) + FP(I-1.J>» 158 FOR J=1 TO I
ra  GOTO 26 128 PRINT P<I.J>»:" ":
g8 LET P<(I.J>=1 2ea HNEXT J
98 HEXT J 218 HEXT I
188 NEXT I =20 STOP
Memory table >RUN
Start address 3584
Gwyneth Pettit, e Finish address 3781
Otley, : l pan EQOQ D 0 A 1A 20 EB 22 B3
West Yorkshire. S ——— E08 74 &1 72 74 20 Al A4 B4
THOSE WHO HAVE received their BBC Micro E10 T o, T3 & 2 P A e 1 Y
may find the lack of explicit machine-code Eig 20 20 D (8] 14 iA 20 EB
facilities a hiﬂdl’:ﬂ-l'_lcl: in develuping machine- E20 ot TR L TR 1 SOV & Y LT - e o S
e ol T propn il s ¢ ) E20| oot n edn T2 a8 7373
in hcxndccimai, which is also useful for eaves- E30 20 22 456 25 D 0 1E F
dropping on the Basic interpreter and the | | E38 20 40 25 3D 26 30 32 30
machine-operating system. If decimal output E4O o 30 34 D O 28 17 20
is required, the symbol ~ can be deleted from E48 El 20 27 2?2 A8 &= 78 27
lines cantair:u_ing the Print statements, ESO o, S A1 LA EA TR Em T
o ol s S8 73 22 D 0 32 19 20 E7
30 @ % = 8020004 E&O 20 B3 25 B3I 3IB8 3IE IE=E 30
40 PRINT ““Hex""Address” e E&8 20 Bl 27 7E 53525 22020
AT R E70 20 22 3B DI 0.3 S5=50
70  IF S%MOD8=0 PRINT'~5%" "; E78 FS D 0 44 18 20 E7 20
80 PRINT~?S%; EBO e 29 BE 388D J0 20 F1l
133 ﬁﬁﬁfgﬁ%g‘m ESS8 27 7E ST PSS U 20T 22
110 PRINT ETO 3B D QO DO E 20 20 20
120 END ETB P o LR e R . S e ¥ - D
The symbol ' may be unfamiliar 1o Basic users EAD Q SA E 20 53 25 3D 353
- i1I forces output of a carriage return in BBC EA8 25 2B =1 D 0 &4 C 20
e “:;,"5“"“‘>h@% ERO FD 20 53 25 3E 46 25 D
controls output format and ~ forces hexa-
mdmﬂhn;rMpﬁMMETMcHnmmﬁﬂh E ket O CEash 20: F1--TDE o 78
the BBC equivalent of Peek. For the purist, no ECO 6 20 EO D FF 20
check is made on F% being larger thanS% on | | This is a tabulation of the program given above.
input, but our working version, which || £ o0 thig it is possible to work out the way the
includes hexadecimal input, hexadecimal 2
options and full error checking, is rather long. B.B.C. BASIC interpreter works.

1 computer to function as an electronic organ. | easily extended by adding lines 1700 onwards
Organ IC tunes Thcpsuund produced can be heard using }Eour and the nppropri:m l'mfsg 9041 to 9088. This
G N Owen, I cassette &lm_;‘d:;r’s r;'n::-nimr Fnci‘liity or b_:-‘ prf;-gtar;:l _occupieslless than ZK.

S : turning the s volume up and tuning it i ne
i:;::gg: r:p"* dl=] 1 slighﬂjg off the normal smin; : 6765667889870
) ERN When Run pressing 1 sounds the highest | where the gap between each note represents
THIS PROGRAM for the ZX-81 cnables the | note and Y the lowest, although this can be | the duration of the note.

i6a  sSLOW 291 GOTO z8a

118 FAST 206 SLOW

126 IF IHEEY#<>"1" THEN GOTO 2868 =2i{8 FAST

121 GOTO 166 228 IF INKEY$<>"32" THEH GOTO 2864
a8 SLOW 321 GOTO 3846

230 FAST 468 SLOW

298 IF INKEY$#<>"2" THEHN GOTO 28688 41@ FARST
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SOFTWARE FILE

T — — . —

498 IF INKEY$<>"4" THEN
481 GOTO 468

s@@  SLOW

518 FAST

o298 IF INKEY$<{>"2" THEHMW
S31  GOTO S8@

666  SLOM

618 FAST

698 IF INKEY$<>"&" THEN
691 GOTO 6@

7A@ SLOMW

716 FAST

798 IF INKEY$<>"7" THEN
791 GOTO 708

266 SLOW

£18  FAST

298 IF INKEY$<>"S" THEN
821 GOTO 268

266 SLOW

218 FAST

398 IF INKEY$<{>"3" THEN
25 1M GOTO 266

156G SLOM

1618 FAST

1698 IF INKEY$<>"@" THEN
1892 GOTO 1088

1166 SLOW

1118 FAST

1198 IF INKEY$<{>"Q" THEN
1191 GOTO 116@

1268 SLOM

GOTO 2@aaa 1218 FAST

1228 IF INKEY$<>"W" THEN GOTO 2666
291 GOTO 1266

1268 SLOM
GOTO 28@a@a 1318 FAST

1298 IF IHKEY#<>"E" THEN GOTO S@@ad
1391 GOTO 1368

1486 SLOK
GOTO 2688 1418 FAST

1458 IF IHKEY#<{>"R" THEN GOTO 2606
1421 GOTO 1464

15868 SLOW
GOTO 26@a 1518 FAST

1528 IF INKEY#<{>"T" THEN GOTO 26686
1521 GOTO 1566

leaa SLOW
GOTO 280G 1618 FAST

1638 IF INKEY$CH"w™ THEN GOTO 2608
1691 GOTC 1608
26668 LET 1$=INKEY$

GOTO 96@8 9616 IF I$="" THEN GOTO 3866
9828 LET Y=1#(I$="1")+2k(1$="2")
+3HCIE="3") +4¥(I$="4")+SH(I$="5")
+EHCI$= 6" ) +THC[$="7")

GOTO 9888 3838 LET Y=Y+3#(1$="g") +3¥(I$="9")
+10¥CI$="0" 3+1 1#LI$="0" ) +1 2# I$="W")
946 LET Y=\+13#<I$="E")+14%CI$="R")
+1SHCIF="T" )+ 16HCI$="Y")

GOTO Sa@@ 2833 IF ¥=0 THEN GOTO 2060
236 GOTO 160¥Y

Deep-space attack

James Holfand, ' o
Stockport, | .;ﬂ?ﬂﬂg
Cheshire. -

SPACE ATTACK will run on a Sharp MZ-80K.
The instructions are contained in the
program. The Print **C” in lines 2, 16, 43 and
50 is the clear-screen character. Usn(62) makes
a beep noise. The enemy is printed on the

screen in the following manner: [ililing.

Lines 1 to 14 print the instructions.

Lines 15 to 23 set up the variables and print the
gun and enamy on the screen.

Lines 24 1o 32 wait for instructions from you and
move the gun up and down.

Limes 33 to 36 count how many of the enemy
have passed you and position the enemy
randomly on the screen.

Lirne 37 produces a space-invader noise.

Lines 38 to 42 calculate if you have hit the enemy
— if you have, it blots it out — and adds it to
YOUF SCOre.

Lines 43 to 50 tell you how many of the enemy
you have destroyed and asks you whether you
want another go.

Here are some useful Pokes for the
MZ-80K. Poke 6637,80 disables the Break key
and Poke 6637,30 re-cnables it. Poke 10680,1
makes a program unlistable and unsaveable.
This can be cancelled by Poke 10680,0. Poke
59555,0 will blank the screen; Poke 59355,1
will restore the video. Programs will run auto-
matically if, before saving, you enter Poke
10682,1,

SPACE ATTACK

PRINT "C"
PRINT" <14 SPACES>

=N B A =

12 USR(EZ2)

14 GET A$:IF A% "" THEHN
15 UsSR(BZ2

ie PRINT"C":K=8

¢ POKE 18167.1:C=8

i8 P=16

REM COPYRIGHT ###JAMES HOLLAMD##EC140¥$#
PRINT" (14 SPRCES> SPACE ATTACK"

FRINT :FRINT:PRINT"The ackdect of the same is to destrog as"
FEINT :PRINT "mans of the attacking fleet as gou can”
PRINT:PRINMT "before fiuve escape gour fire."
8 PRINT:PRIMT"KEY:"
2 PRINT" (8 SPACES> D=0 up (7 SPACES)> Your aun=<{"
18 FPRINT :PRINT" <& SPACES) A=ao cdown" :
11 PRINT:PRINT" (8 SPACES) S=Fire wour sun 3 SPACES) The eremy =HHl="
12 FRINT:FRINT:PRINT:FRINT:PRINT"<2 SPACES>» PRESS ANY KEY TO STAET®

14
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SINCLAIR
ZX81 SOFTWARE

ZX 81 SOFTWARE
ALTERNATIVE PROGRAMS (1-16K]
FOR THE MORE DISCERNING ENTHUSIAST!
CASSETTE 1
MATHS ONE (16K)
ATTENTION ALL PARENTS! Prompted by an article in Practical Computing (Jan
B1) or inferior maths software, we decided 1 produce a program that would give
your child mons than the boring reply: “sorry you afe wrong. try agani™
MATHS ONE wall grnee your child sums in the normal way and actually show your
child where he/she has gona wrong, Note the whole sum s printed on the SCreen
just as the child would do with pén and paper!
MATHSKATA 16)
See whose rollerskater can reach the post first but beware the sums become more
and more ditficult! Maths ono + Mathskate .. . £395

CASSETTE 2

LANGUAGE TRANSLATOR

Having difficuity with foreign text? Then this is the program for youl Fast word for
word transiation, from 600 wonds in seconds. Words can easily be changed and
SAVEd on tape. Please state language choice.

WORD TEST

For the very junior members of the family-WORD TEST will give children partally
completed words, Second trys are aliowed and the score out of ton with comect
ANSWars ane shown. Language Transiator + Word Test .. . £3.95

CASSETTE 3

BANK ACCOUNT NBK)

Wy wait for 8 statermnant wheén you can hanvg your gwn parsonal banking systam|
Accepts standing orders in the usual way and will el yeu when your balance s
bélow the free banking Hmit, theh actualty charge you for it] Just like the bank!
Statermnents can be backdated and up to 70 transactions can be stored|

HOME BILLS READY RECKONER

Want to know if your alectricity/ telephona/nat pay are comect?
Bank Account + Ready Reckoner . .. E385

PLEASE NOTE: Qur Software is of the very highest and stands to compare with
thia vary best from the Sinclair stable and even if we say 50 oursdhves oxcoods that
standard.

Mo knowledge of computing required, just load and runl

YOUR ORDER IS RECEIVED AT 8.30 AND IS DESPATCHED BY 12.30 THE

SAME DAY. 14 DAY MOMEY BACK GUARANTEE IF NOT SATISFIED + &
MONTH REPLACEMENT GUARANTEE.

chegues, PO efc. payable o

FUTURESOFT

33 PENSHURST ESTATE., PRINCE OF WALES ROAD. LONDOMN NWS

SOUND withZX-~81!

MAKE AMAZING SOUND EFFECTS WITH
YOUR ZX-81

E
e

O
£25.95 THE ZON X-81

incl p&p & VAT

The ZON X-81 SOUND UNIT ks completely seif-contained and
especially designed for use with the 2X-81. It just plugs in =
no dismantiing or soldering

No power pack, bafteries, leads or ofhear axiras.

Maonual Volume Control on panel — amplé volume from bulit-In
loudspeaker,

Stondard 2X-81 — 16K Rompack or printer can ba plugged imle
ZON X-81 Sound Unit without aftecting normal 2X-81 operation

Huge range of possible sounds for gomes or: Music,
Helicopters, Sci-F, Spoce Invoders, Explosions, Gun-shots,
Drums, Planes, Lasers, Organs, Bells, Tunes, Chords elc., or
whotever you devise!

# Uses 3-channel sound chip giving progromme control of pitch,
volume of fones and noise, oll with envelope control

# [Eosity odded fo existing gomes or programmes using a few
simple "BASIC™ lines,

FULL instructions with mony examples of how to oblain effects and the
programmes. supplied. Fully Guoronieed.

Ean. §
G
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ZX81Workstation...

. . . is a stylish and
ergonomic plinth for the ZX81. It raises and tilts
the TV to avoid eyestrain, holds the 16K RAM in
place and hides the wiring and power supply.
This very professional unit costs £15, a built-in
ﬂiu;er switch is £3, plus postage at £2.00, inc.
Peter Furlong Products, Unit 5, South Coast Road
Industrial Estate, Peavehaven, Sussex BN9 8NA.

GET SLANTED!

TOUGH
SMOKE
BROWN
PLASTIC

SPACE
ALLOWS
COOLING
AIR TO
CIRCULATE

MAKES YOUR ZX-81
EASIER TO SEE
EASIER TO USE

FIXED IN SECONDS WITH DOUBLE
SIDED STICKY PADS—SU PPLIED*FREE!

Send cheque/cwo to:

ONLY £3.20

fincludes VVAT/P&P)

MAEILL ORDER MARKETING LTD
DEPT A, SCHOFIELDS WAY,
BLOXHAM, BANBURY. OXON




SOFTWARE FILE

19 5=18
28 FOR T=2 TO 28 :
21 FOKE 4466,5:FOKE 4465, T'PRINT" M M m "
22 POKE 4466,F:FOKE 4485, 25:PRINT"<L"
23 V=@
24 GET AAR$
25 IF PEEK(17228)=68 THEM W=-1
26 IF FPEEE({17828,=65 THEN %=1
27 IF AR$="S" THEHN 37
28 POKE 4466.F :FPOKE 4465,25:PRINT" "
29 pP=P+V¥
38 IF F=—1 THEH P=&
31 IF P=23 THEN P=22
32 NEXT T
= C=C+1
24 IF C=5 THEN GOTO 43
35 S=INT (20%#RENDCS) 2 +1
36 GOTO 26
3r FOrR TT=1 TO 15: POKE4514.TT
32 IF P=S THEN 46
29 GOTO 24
48 POKE 4466.5:POKE 4465, T:-PRINT"(S SPRCES»"
41 K=k+1
42 GOTO 35
43 FPRIWMT"C"
44
45 TEMPO 4:MUSIC"H#EB1RIR4A1#A1-C-AR1-A2-F3RS"
46
47 GET @%:IF Q#="%Y" THEN CLE:GOTO 12
42 IF G#F="H" THEH S8
43 GOTO 47
S8 PRINT"C" :EHND

USRCBS3 NEXT TT:USEC(F12

PRINT:PRINT:PRINT:FPRINT"(S SPACES> YOU DESTROYED" K.," OF THE ENEMY"
FRINT :FRINT :PRINT : PRINT"WOULD %YOU LIKE ANOTHER GAME ¥

Reading speed

lain Weeks,
Prescot, - ’ Al
Merseyside.

THE PROGRAM, which is for a Microtan 65, is
a subroutine to add to a main program that
uses a large list of instructions — for example,
adventure-type games. The idea is to display
the instructions slowly on the screen at normal
reading speed.

The routine will function in its own right so

it is possible to see how it operates before
fitting it to a game. The routine can easily be
added 1o any program that uses instructions by
putting those instructions in the array H$(N)
where N — see line 10010 — is equal to the
number of array statements used. There are 10
in the case of my sample program. The lne
lengths will have to be adjusted o suit
computers using a different screen format.
Make sure the main program does not con-
tain any variables H$(I) or N. If it does,
change the letters in the subroutine. Lines 11
to 13 are probably already in the main

program so just alter the instruction If AS =
“*X" o suit.

Darta statements would have been easier but
I decided not to use them for, if the main
program contains Data, then reading data
would require amending. The speed of the
printout is controlled by Line 11030 and Print
Chr${12) is the clear-screen instruction on the
Microtan.

The program could be used as a reading aid
for youngsters, using a simple story and
gradually increasing the speed of printour as
the child becomes more proficient at reading.

FRINTOUT the"
- IBE%0 HE(4) =%4imira loow.*
é PR.EEE ::‘.:*,'P?#Ir}‘.rlat:éﬂ:;*:u L8R5 H!:S? =*The addition of thiz routine to the pdin Fromsl iF
e e féﬂm'r;éy ﬁ-t(ﬁ) ="natter of puttine the instructions im & “GDSUE”" armel”™
H Eg%h-{fw ol lmans - Instrucri ons KX/ D 10058 HEIT) = pagienine each line to & “DINY seraw. then redadine sach
2 IF AS ="y~ o et ter”
Ei %Hsﬂﬁrf mﬂﬁupggg:m : |9050 HE(E) =“of the srraw and erinting it out siowlw.”
395 END : 10100 HE(S) == Easw fsnt itT
19020 PRINT CHRF(12} :?éﬁ -;gﬂlg .-1 Tﬂnﬁ it locks sood
s Hac) Nl : 11010 FOR J = 1 TO LEN(HECI)?
10820 HE(1) ="This iz a déemonsiration of Flow srinting t0 BNE pabes 11828 PRINT MIDSCOMTI>.T: 1
oF" F ¥adalds
LO03R HF(Z) ="instructions more interestine snd edsier 0 redd. The Hgﬁ F&TT;F‘;IE”WHE¢|1T
apeed”
18040 HF(I) ="oF the difelis can of course be altered by sdiustirm 11830 RETURN

Key to functions

C J Cattenach, — e
 M3=29

Wehwyn,

Hertfordshire.

THE FOLLOWING TIP allows one to use the
four functional keys on the right-hand side of

the Vic-20. These offer a total of eight

functions when used with the Shift control,
yet very little information is available on their
use. The users’ hand-book, supplied with the
machine, simply says that these four tan
coloured keys may be assigned functions from
within the applications that you create, but no
derail is given to help the newcomer 1o the
machine who may be trying to learn Basic for
the first time.

10 GET A$

15 IF A% = """ THEN 10

20 IF A% = "f1” THEN PRINT “THE USE OF
THESE BUTTONS IS EASY"

25 |F A% = "“f2" THEN PRINT “WHEN YOU
KNOW HOW™

30 IF A$ = "f3" THEN PRINT “AND THE
OTHERS"

35 IF A% = “f4” THEN PRINT “ARE ALL

fcontinued on page 75)
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Keyboard with
Electronics

A full-size, fulltravel 43key keyboard that's simple to add to your ZXB1 and
requires no soldering in the ZXB1.

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

Powered from ZXB1's own standard power supply -with speciai adaptor supplied.
Two-colour print for key caps.

Amazing low price only £19.95 incl. VAT and carriage. Order As LIW72P

Full details in the June 1982 issue of “Bectronics -The Maplin Magazine” on sale
at all good newsagents price 60p. In case of difficulty send 60p to address below,
or £2.40 for annual subscription (4 issues),

INTRIPLIIN ciccuroric suopiios o

P.O. Box 3, Rayleigh, Essex SS6 8LR. Tel (0702) 552911

Retail shops at

159 King 5t., Hammersmith, London W6, Tel 01-/48 0926

284 London Road, Westcliff-on-Sea, Essex. Tel (0702) 554000
{Shops closed Mondays). All mail 1o Rayleigh address.

Whether you are a BBC Microcomputer owner, have
limited access or are merely interested, then LASERBUG
has something to offer you.

LASERBUG is an independent users group dedicated to
the support and enhancement of the BEC Microcomputer.

LASERBUG is a central point for ideas and information —
we want to hear from you and pass on your ideas and
discoveries. Write to us at the address below — but please
enclose a SAE if you want a reply.

LASERBUG newsletter is distributed to members each
month and is full of news, reviews, letters, articles,
programs, contacts and classifieds (rates on application).
Our regular meetings also go a long way to help you get the
best out of your BBC Microcomputer.

You want to join? for £12.00 you get a year's subscription
to LASERBUG, 12 issues of the newsletter and free entry
to all LASERBUG's meetings and shows — or send £1 and
a large SAE (12" x9") for a sample copy of the LASER-
BUG newsletter and all the latest information.

Wirite to:
LASERBUG
4 Station Bridge, Woodgrange Road,
Forest Gate, London E7 ONF.

T h q ,
80 congratulates Clive on

Spectrum

We look forward to writing software for
Spectrum. Meanwhile we can offer:

BUSINESS GAMES ZX81
AUTOCHEF

As MD of a Catering Company you must negotiate for leases,
decide on menu prices, level of wages, advertising and dividands.
Each year you must predict the inflation rate. You are also given
options on consignments of wines and food and loan contracts.
¥You will be made to resign if you are not successful. There are 3
levels of difficulty.

AIRLINE

Can you compete with British Airways? You must decide on the
number of arrcraft to operate, whether to buy or charter, whether
to enter into a loan or a fuel contret and the levels of staffing and
maintenance. Problems encountered are tax demands, strikes,
cancelled flights, hijacks and aircraft crashes.

Both programs make use of HISTOGRAMS and BAR CHARTS
and show results in the form of Profit and Loss Accounts and
Fala{!ce Sheets. They use over 15K and listings are over 7 feet
ong!

These games are simulations and data is therefore up to date and
realistic. Send £4.75 for one or £8.00 for both.

Cases Computer Simulations, 14 Langton Way, London SE3 7TL.
Tel: 01-858 0763.
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Microgame ZX81
Simultations 16K

*“2002" Navigate your space cruiser through the System of 100
Planets, trading, fighting alien patrols and coping with system
failures, gravity fields and the dreaded black hole. Your creepy
on-board computer, ZXAL, controls your routing systems but
beware — he may turn out to be a silicon psychopath.
Soccer Supremo Run your favourite club in your own style;
controlling game strategy, watching your team play other great
sides in the Super League, transferring players, including star
names, making boardroom decisions or delegating to solve
business problems; improve facilities; spend gate money; lots
of the fun and headaches of the soccer boss's lifestyle.
Includes graphics.

Battle of Britain As strategic commander of nine British
fighter squadrons you must track and intercept the devious
enemy bomber squadrons before they reach London. Micro
acts as a flight control and communications centre for patrols,
missions, intelligence reports etc. Sketch map provided. May
also ba played on any map of SE England with a standard grid.
Kingdom of Nam As ruler of Nam you must control its
economy; allocating labour; building cities, factories and ships;
importing and exporting; negotiating pay claims and fighting
the looming threats of inflation, stnkes, starvation, over-
population and revolution. How long can you stay in power?
Tycoon Start a company producing “widgets” and compete in
the market against a computer controlled rival. Start small and
build up your business or borrow money and start big. You
have to make decisions about financing, staffing, factory
space, machinery, pricing etc.

Asset Stripper Compete against your computer controlled
arch-rival “KO Investments'’; capitalising companies on the
stock market, and bidding for takeovers to gain control of
lucrative assets. Can your micro really outwit you?

All programs 16K for 1 player.

£4.95 for 1/£8.90 any 2/E£12.85:3/£16.80:/£20.75:5

Please sned cheque/PO to: Microgama Simulations
73 The Broadway, Grantchester, Cambridge CB3 9NQ
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USED IN THIS WAY."
40 GOTO 10
45 END
Run and press Return. From now on, one can
enter the information by pressing the function
buttons, and without even having to press the

Multiplier effect

Raymond [loyd Vickers,

PEY]

Crewe.

DEVELOPED ON a 32K Pet, this program is
designed to teach students of economics the
concept of the multiplier.

The multiplier is, at its simplest, the effect
on the economy of a change in investment. For
example, if £1 million 15 invested In new
machinery, then the machinery makers receive
this sum, spend some of it and save the rest.
Those who benefit from the spending also
spend and save their income, so that the effect
of the initial investment is multiplied.

Technically, the multiplier is the reciprocal
of the marginal propensity to save (MPS)
which is itself defined as the proportion of any
increase in income which is saved. If the MPS
is .33 then, out of every extra £1 earned, 33p
is saved, 67p spent, and the mulriplier is
1/0.33 = 3. So, every £1 investment will create
£3 worth of money income.

In the simple model, there is no government
sector 50, no taxation and no foreign trade, all
investment immediately produces new output
in a 1:1 ratio. There is an initial limit of £3
million of productive capacity (P) while
Mational Income (Y) is also £3 million. The
MPS (S) is 0.333 so the muluplier is 3.

The initial level of investmenmt in the
economy is £1 million. If the extra investment
causes money incomes to rise above the
economy’s productive capacity then inflation
will occur, while too little investment will
cause a slump. The economic model and the
program are simple, but the program works
and can be used as a basis for more sophistic-
ated programs incorporating foreign trade,
investment lags, and so on.

Tape directory

S Robinson,
Leeds,
Kent.

ATOM]

TYPE IN any program title in the list on the
screen, press Newline, start the tape recorder
playing and it will be loaded automatically for
you.

SOFTWARE FILE

Return button. Line 15 ensures that the
pressing of any unassigned buttons does not
have any effect.

One further tip: Not all may be aware that
memory locations change as a result of insert-
ing a 16K memory expansion cartridge. This
is remedied by preceding one'’s program with

the short section of Basic code that follows.

2 SC=7680 (Rem set screen for 5K or 8K)
3 CL=238400 (Rem set colour for 6K or BK)
4 FOR |= 0 to 806

5 POKE SC + 1,160 (160 is a space)

6 POKE CL + 1.1 {1 colour white)

7 NEXT

DECREARSE IWNVESTMEMT"

SIMFLE MULTIFLIER FROGRAM

18 PRIMT"SIMFLE MULTIPLIER FROGEAM"
28 PRINT"GNFP IS 3 MILLIOH"

28 FPRINT"PRODUCTION IS 32 MILLIOH

48 PRINT"CAFITAL OUTPUT RERATIO IS 1:1"
58 PRINT"MULTIFLIER IS 3¢

68 FRIMTYTEY TO ENMSURE

51 FPRINT"IHFUT THE INYESTHMEHWT YOU THIHK"
6= PRINT"NECESSARY.

65 PRINT"YOU MUST INVEST AT LEAST #1@8"
T8 Y=3¥10h6

aa =Z2%161:

98 [=1#%1676

166 S5=8.333

118 INPUT A:A=A%*167T&

126 CY={I-A3-S

138 Y1=Y-CY

148 PRINT"HEW IHCOME IS":¥i1

156 FP=FP+A

1668 FRINT"HEW PRODUCTION LEVEL IS":F
186 IF Y1>P GOTO 226

128 IF Y1<P GOTO 23a

a8 IF Y1=F GOTO zi@

218 PRINT"GOOD. STABLE GROWTH"

215 GOTO116

228 PRINT"INFLATION.

225 GoTOl11a

228 PRINT"SLUMF. IHCREASE IMVESTHMENT"
235 GOTO11@

RERDY

STHELE GROMTH"
CMILLIONS"

When you run the program vou first input
the amount of programs you want on the list
— up to 16 with line 60 removed — then enter
all of those program titles. When you reach the
last title, start the tape recorder recording
before entering it. So, when you load Dir it
will run automatically.

When you Save the programs that are in the
directory on that tape, ensure that you save the
COITect program name.

Cypher breaker

G L Billington,

i Y -l
Bebington, il
Wirral. a‘f 3? |
THIS SHORT program, which runs in 1K,
allows you to rapidly code or decode messages.
X art line 20 is the code number and shifts the
ZX code value of each character. The string
array at line 35 accepts the coded message.
Line 60 does the coding, while ignoring spaces
between words; line 65 keeps spaces, question

marks, commas and all full stops as they are.

To use the program, run it, and enter a
suitable value for X. To start with, try a value
berween -1 and -9. Type in your message, but
remember it must not exceed one line of 32
characters due to the Dim statement ar line 35.
Press Newline and in about five seconds the
coded message will appear on the screen. If
vou have a printer, enter 00 and Newline to
escape from the program, and Copy. If not,
copy the coded characters by hand. For long
messages, this process may be repeated as
often as required.

DIRECTORY

1 REM DIRECTORY

2 INPUT A

2 INPUT E

3 PRINT" TAPE DIRECTORY "
S LIM A$<A.,B>

28 FOR C=1 TO A

38 INPUT C#

48 LET A$<CO=C#

58 PRINT .A$CC)

68 PRINT

78 HMNEXT C

g8 PRINT" INPUT GAME "
98 SAVE "DIR *

168 INPUT H#
118 PRINT ...,."
1286 PAUSE 28
136 LOAD H$

START TAPE"

To decode, give X the same value but of
opposite sign. If you have more memory than
1K, the program can be considerably refined.
As well as increasing the size of the array, the
code number X can be changed several times

fcontinued on page 76/
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{eontinued from page 75)

during the encoding procedure. For example,
start with X= -8, then change it to say, -4 by
adding a line 58:
IF N>16 THEN LET X = -4

The basis of the code thus changes about half-
way through the line, making it more uncrack-
able. As long as the recipient of the message
knows the relevant numbers, decoding is no
problem.

Try using X = 160, and you will obtain a

Contents display
Gerard Leblanc,

Seraing,
Belgium.

THIS MACHINE-CODE program displays the
contents of a cassette and allows you to tune
the casserte recorder bewer. Basic programs
saved on cassette can be viewed in the upper
half of the screen. This display can be stopped
at any time, by pressing any key except Brk,
Esc, shift and Ctl. It can be restarted in the
same way. Characters #00 o #1F are
displayed as inverted letters.

Line 35 clears the screen and line 36
requests you to have the cassette at the ready.
Press a key as for *Cat command. Line 40
reads a byte from cassette. Lines 45 to 75
convert ASCII characters to video code, put it
in the right position in video memory and
black out the 10 oldest bytes. Line 80 checks
for the key pressed ro stop or restart the
display.

This program is executed by Link # 2800.
Another location could be used by changing
line 25 and the address in Link,

Artful dodge

P Marco, '
Romford, | mmm |
Essex. l |

ART LETS you draw your own pictures on the
TV screen. Instead of the usual four directions
— up, down, left and right — this program has
eight directions. Not only can you draw
pictures but you can also rub them out.

The program starts in Draw mode. It can be

SOFTWARE FiILE

very interesting result indeed. When using
other values, check that characters are not
shifted into the unused range, or you will
obtain question marks which cannot be

decoded.

45 |IF As="0" THEN GOTO 10

50 IF As="00" THEN STOP

55 FOR N=1TO LEN AS

60 IF AsiN}< > THEN LET C$(N)=CHRS
(CODE A%iIN) +X)

10 CLS 65 IF AS(N) = " " OR ASIN) ="2"
15 PRINT “CODE NO.?" OR AS(N)="." OR A${N)="." THEN
20 INPUT X LET C$(N) = A$(N)
25 CLS 70 NEXT N
30 PRINT AT 0.0:X 75 PRINT
35 DIM C$(32) 80 PRINT C$
40 INPUT A$ 85 GOTO 40
DISFLAY HTOM
i@ DIM NHC&D
1= FORE I=8 70 eiNNCI2= -1:N. 1
2H P.¥21
25 FOR I=1 TO Z:pP=#2894
S8
33 LDA @#8;5TA #56.LDA E#aC; TSR #FFF4
26 JER #FLCZE3 '
4@ :HMHE JSE #FEBEE _
45 CMP @#20,BCS HM1,ADC EHEG; JMP HH3
5@t HN1
S CHMP @#46; ECC NNZ,CMF @H#5SF, BCS HHZ
54 SEC;SEC E#48; IMP HHS
6@ :NNZ CMFP EHES; BCS NMZ,ADC @426
ES:HNZ LIK #80:5TA #8080, K INK LIA 2#Ca;LDY EH#aA
‘A NN4 STA #8660, X IN<; DEY. BHE NN4
e LDX #20; INX:CPX @2#688; BCS NHS:LDK B84
SB:HNS ST #88.J5R #FEY1.ECS HMNe:JSR #FE24
85 :HNe JMP HHE
28 ]
164 NEXT I.F.%6,;END

put into Rubout mode by pressing W. It can
be returned to Draw mode by pressing Q. The
directions are:
10 to 20 Starting place of blob.
20 Puts blob into “Draw’’ mode.
40 Checks for mode key.
50 1o B0 Stops blob from leaving the screen.
90 Moves blob left and right.
100 Moves blob up and down.
110 1o 140 Moves blob diagonally.
1580 to 160 Blinks blob.
170 Gives Q Draw mode and W Rubout

180 Return to main loop.

The program will fir into 1K and a reason-
able picture can be obtained. A larger and
better picture can be obtained within the 16K
RAM pack fitted.

If you have a 16K RAM pack, you will be
able to save the picture on tape by deleting line
180 and adding these lines:

180 IF INKEY$ = " THEN SAVE INKEY$
180 GOTO 40

The picture will be saved under the letter

18 LET x= 28
2R LET w = 22
3@ LET Rf = =™

98 [F »Om &0 THEM LET x = 68
60 IF wi= 48 THEN LET v = 48
0 IF x{= @ THEH LET x = @

g8 IF wi= @ THEH LET 9=

M LET x <+ (IHKEYS = “3") -

48 [F IRKEYF = =@* OR JNKEY$ = “W" THEM LET R¥ = [NKEYS

CINEEYSF = =F")

mode. placed in between the inverted commas.
108 LET w = w = C(INKEY® = =5%) + (IMKEYSF = *1")
118 LET x = » # (JHKEYSF = "47) = (JHKEYE = "8")
120 LET w = w - CINKEYS = "2%) + (INKEVS = "8")
158 LET x = x + CINKEY$ = "2°) - (IMKEYE = "6")
140 LET = w + (INKEVS = "2°) - (IWKEYS = "6")
158 FLOT x.w

168 UHPFLOT xiw
17@& [F By = “g*
183 GOTO 49

THEH PFLOT x.w

Hex convert

Paul McGowan,

|
Atherton, =X
Manchester. 2t=dl |
My PROGRAM will be of interest to those who
have to use a hexadecimal loader. It simply
converts hexadecimal into Basic. For example,
if you type F5, the compurer will reply:

F5 = PRINT IN BASIC
and then ask for another input. If you type a
non-existent command, say, H2, the computer
replies:
H2 DOES NOT EXIST IN HEX

then ask for another input to be given.
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1 THEN GOTO 188
¢ 16 ¥ ¢ CODE A# (1>

- 28 ) +

CHER$ A ;i "IWM BRSIC"

" DOES MOT EXIST IN HEX. "

HEX TO BRSIC
ig SCROLL
26  INFUT A¥
=8 IF A¥=" " THEN RUM
4a IF LEN A% =
o8 LET A =

(CODE A$ (2> - 28 )
&8 SCROLL
ra@ IF A> 255 OR A< 8 THEN GOTO 168
s CPRERT g % s
S@a GOTO 186
18a PRINT A%
118 GOTO 18




Over the moon

A Cockburn,
Warrington, B
Cheshire.

FOR MY VERSION of the popular Lunar Lander
for a Model A, BBC Micro, first you input
your fuel allowance and then your flight com-
mences. The lander is dropping out of orbit in
the top left-hand corner of the screen. You
apply upward and horizontal thrust to bring it

SOFTWARE FILE

to a soft and happy landing on the base pad.

On the right-hand side of the screen you
have your instruments. Alt gives the altitude
in metres; V-V gives the vertical velocity or
descent rate; H-V gives the horizontal velocity
or drift. Fuel gives an indication of how much
fuel is left; bearing indicates horizontal
distance from the landing pad.

From the instruments you can tell exactly
where you are even if you are off the screen
and it is possible 1o do blind landings. When
you have used three-quarters of your fuel, a

warning flashes and when all fuel is used the
display flashes red. Assuming vou have
successfully landed, the computer then passes
commenis on your performance.

As the program is run in Mode 4 it takes up
all but 90 bytes of the user RAM. I have used
multi-statement lines to the full to eliminarte
the need for subroutines and to save memory.
Line 10, which is intended to bring the
program back to the beginning when the
escape key is pressed, is best omitted until the
program is running correctly.

LA LANDER

10 0N ERRDE FiH

B0 MODE 7

2 PRINT TAR (15} "LuMA LANDER™
B° FOR PEVERSE THRUST= "FRESS “F-
48 [NPUT-FUEL ALLORMCE".F”

S8 IF F> 580 PRINT
UNTIL TIME=MOWTIME+280 GOTOLD

REFEAT :UNTIL TIME=HOHTIME+200 GOTO12

78 PRIMT “"“HIT AMY KEY TO STRRT™. Z=GET
S0 MOIE 4

& HOVE 0.0

160 DRFN 1280.0

110 HOVE &S00, 4

120 DRPAH 680, 4

230 PRINTTAR
24 FRINTTRE x2$.=l.u"p.|
290 PRIMTTAE (25.133H
260 PRINTTAB (28, 17)F

278 PRINTTAR (28.21)B

280 IF AR R=0:GOTO 459
253 Dmi: [wif

00 IF FL3F=9 WTC‘ £,
18 Co=IHKEYS <03

20 [F Co4m"F~ HaH+] FefF-3
338 IF Cy="R" H=H=]:F=F=3
e IF Ces=U" Ve\'-2.FafF=3
=8 wFy 15,0

(2B, SR

"PRESS “U° FOR UPHARD THRUST®-®
FOf FOPWARRD THRLET= -~

"YOU CAH'T AFFORD THAT MUCH!="~"
&0 IF F<100 PRIMT*MOT EVEH BUCK ROGERS IS THAT GOOD!=‘

130 FORG=0 TD 200 PLOT 69.RMD{ 1280, RHD{ 1824 NERT

260 IF AL>Z PL=B

ITH IF FOL/4 AND ALCZ PRINTTRE (34,242 “ALARM" AL=AL+| [F Fe=d:yDU

“M0 FUEL*®
380 IF AL>1 PRINT TAB ¢24.24) "
{35,280 "FUEL"
SOUND Q.-18.4.10

[0 GCOL 0.1 MOVE E.F+24: [FAH E.A=30 MOVE E,A+24 :DRAN E=-8.A=-30:
E.f+24 :DRRM E«B, A=30:0C00 0.0 M0VE E.A=30:MOVE E,RA+24: DRAL

E]'l‘qﬂlﬂlp‘RIHT TAB (15.15
] 0 < LoD
FRESS
99 IF Foxss PRINT TARE
W IF I}‘C"H OR T<

NOWT IME=TIME :REPEAT: 419 IF
VE
HOHTIME=TINE

E-8.A-3B

HOVE E.A+24: DRAH E+8.A-30
228 IF IDH GO0LD. | A=R+24 MOVE E+29.R: DRAH E+60.A-MOVE E+29.R:DRAM

E+&0. =4

MOVE E+20.A'DRAM E«60.A+4 GLOL Q.0 :MOVE E+20.R DRAN E+60.R:MOVE E+20.A
DEfAH E+60.A-4 HOVE E+20.A DRAH E+S8. A4 :GCOL 8.
433 IF D<M GCOLE, 1 A=R+24:MOVE E-20.A DRAW E-62.A-POVE E-29.f:DRfsd

E-62. A4

460 A=R+24:GOOL 9.8 'HOVE E-20.AMOVE E+2@,.AFLOT &7.E.A+29: H':I'-.-'E E-2@.R
MOVE Q.9 DRl 1280,.0 MIVE 3.4 DRAH =80, 4

140 E=Q-RmS77T0: ¥ui ' He27 KaF A ug

150 PRINTTAE {(35.4) ‘FLT 448 Y=l

168 FRINTTAR (335.8)"V-¥ A%0 HOMTIME=TIME -FEPEAT ‘UNTILTIME=HOWT IME+18
I7@ FRINTTAR 35,122 "H=Y

180 PRINTTAE (35.18) FLEL‘ D[RR E-ZD.A-16"HOVE E+29.A: DRALU E+20.A-16 A=fi-24
{98 PRINTTAR (33.20)"BERRING" 478 IF AC b GCOL Q.1

200 E=E+H  A=f=Y 453 GOTD 1%0

218 BeINT({E-640)./5.4) 490 VDU 20 13.1.7.0.8.0

220 RsR=24-GC0L 9. 1°-MOVE E-20.R:MOVE E+20.A°FLOT 835, E.A+29: MIVE 388 IF ¥<5 RMD K-F300 RND RES

E-a8. A 518 IF ARSCBICS AND Vg

DRAM E-20.A-16 HOVE E+20.A DRAM E+Z0.R-156 A=fA-24 =20 IF Y5 AND HOS: PRINT-SMOOTH!®

)

TD @
E':',N‘é:@.‘-.'.#ak.E HEXT :GOOL @, 1 MOVE E.0 DRRM E-100. 182 H0VE E, D DRV
1
HOVE E.0'DRAN E<180, 108 PRINT"YOU CRASHED! 1" © GOTO 570
540 IF w5 AND H>4 AND HCIQ PRINT "EMPYI1®
=LA IF ABSCEXD 2 PRINTSEUT YOU ARE =:ABRS{E:."METRES FROM
BASE. = "WALK! "7’
568 PRINT "YOU USED “;¥-F" FUEL UNITS®
ST8 PRINT ¢ W] T SFACE BAR TO CONTIWUE®:FEPEAT ASsGETE  UNT ILRE="
Sed GOTO 20

MOVE E=20. A DRFS E-60. A%d GCOL 8,8 MOVE E-20, R DRFN E-80.AMOVE £-20.A
DRAM E~£0.A=3 MOVE E-20,R DRAN E-60.A4 GCOL 0.1 A=A-24

IF V>4 OR HO9-FOR fm0 TO 255 STEP 7 SO0RDI.

"l esrl 1 IF F=R:VDD 19.1.7,0.0.0
TRE (33,29 "HARHING®

1 RAmf=-24

(B PRINT “HELLO BUCK ROGERE" "~
AND (K=F }>299:FRINT~GDOD BUT EXTRAVAGENT!!=

=1%. A, 8 HEXT (FlRY=-15

Tunnel vision

D M Jones, — -

Mold,

Chwyd.
THE PROGRAM prints a random maze and the
player takes the form of the diamond at the top

of the screen. The object is to reach the circle
ar the bottom of the maze, without colliding
with a wall, in the least number of moves.
On most mazes that the computer forms, it
i5 impossible to reach the circle without
pressing the nought key. When this key is
pressed the walls immediately above, below, to
the left, and right of your diamond are demol-

ished and disappear. However, using this
fearure increases your number of moves by
four.

When you reach the circle you are told your
score and the lowest number of moves the
maze has been completed in so far. The
program itself is fairly basic and sound and
colour could be added for the 3.5K machine.

0 REMXMRZEX
1@ PRINT'U" : S=100000
20-Y=0:M=d

30 E=INTC(22%RND(1)+7702>

220 GOTO1%50
250 M=+

260 POKEE,32:E=E+G
278 IFPEEK(E)=91THEN35@

82 PRINT"Rixiiiiixiikiiiiiihrs”
99 FORU=BT0350800:NEXTU:PRINT'D"
182 POKE3687S.0
110 FORAR=1T0250
128 B=INT(4E62XRND(1)47724)
130 POKEB, 91
148 NEXTR
1358 POKEH.B81:GETRS
168 POKEE.,S@
170 IFA®="2"THENG=22:G0TO0258
180 IFA®="4"THENG=-22:G0T025@
190 IFA$="6"THENG=-1:GOT025@
200 IFA$="8"THENG=1:G0T0250
210 IFA$="2"THENGOSUB100@

40 H=INT(22%XRND(1)+8164) 28@ POKEE., 9@

98 PRINT"kkEXkxxrxQMAZES KRRk 298 IFE=HTHENG@O
60 PRINT"  2:~DOWN 41 =p" 380 GOTD15@

78 PRINT"  6:-LEFT 8:-RIGHT"

73 PRINT" @:~DEMOLISH"

550 POKE36879,27 :PRINT'TIYOU HIT A WALL"
960 INPUT"ANOTHER GAMECY/N)";GS

572 IFGS="N"THENSTOP

580 PRINT"O"

558 GOTO20

600 POKE36873,27 'PRINT"WELL DONE!YOU MADE IT!"
610 PRINT"IN "M" MOVES."

620 IFM(STHENS=M

638 PRINT"LERST MOVES= "§

640 GOTOS6Q

1900 IFV(3ITHENGOTO1028

ie1@ GOTO1%0@

1020 POKEE+1,32:POKEE-1,32

1038 POKEE+22,32:POKEE-22,32:Y=Y+1 ' M=M+4
1842 RETURN
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SHARP wmz80x mz-80A mz-80B

FUNCTION CASSETTE SOFTWARE

by DALE HUBBARD

BUY 2 at £19.95 — TAKE 1 at £5.95 FREE!!!

All programs in Standard Sharp Basic for 4SK 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. £19.95

STOCK CONTROL

All the necessary for keeping a control of stock. Routines include stock set

up, user reference no., minimum stock level, financial summary, fine print

records, quick stock summary, add stock, delete/change record, and more.
£19.95

HOME ACCOUNTS

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.

£19.95

MAILING LIST

A superb dedicated database to allow for manipulation of names and
addresses and 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

CHOPIN — LES
ETUDES

Six beautiful studies from Opus
10 and 25, performed by you
live by Mr Sharp -

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

THE CATALOGUE

This dedicated database is ideal for use in any situation where a catalogue
could be utilised, e.g. stamp collections, coins, photos, slides, books,
records, etc.

£19.95

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

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.

£13.95

Access welcome. Send cheque, P.O. or cash (registered] or credit card number to;

Gemini Marketing Ltd., Dept. PCWI(3), 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 and
packing except Hardware. Full range of Sharp peripherals avallable — please phone for
quotations. Please state machine type (A, K or B) when ordering software.
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Golden nugget

BY ANTHONY ROBERTS

HERE 1S THE PLAN of Old Swan adventure
park. You pay a coin to enter, help yourself to
a nugget in a bag, use it to pay the blind ferry-
man to ferry you to the exit, and leave. You
could pay the ferryman to take you to the
island and pick up a pearl — but it would do
you little good as you then would not be able
to leave the park. However, the Wizard One-
eye has a plan: when you help yourself to a
nugget in its bag substitute a stone for each
nugget before you reach the ferryman who is
too old and blind to notice — provided there is
only one stone per bag of course. If the Wizard
One-eye starts with enough copper coins to
keep on re-entering the park he would finish
up with a fortune, because of the steadily-
increasing number of bags he would be carry
ing to the island — especially as the stone in
each bag buys its own trip to the island —
except for the final one to reach the exit on
each trip.

The Wizard has arrived with a bag of coins,
and leaves with the maximum number of
nuggets he could obtain — curiously, 32K or
32,768. How many coins did he start with?

COMPETITION CORNER

T1
f PLEASE ~

T
ot

HELP YOURSELF

| TO A MUGGET 'I"ﬂl.-l._-m;

| 1v A BAG fnerunu-m:
Ricirat e
”\R R onm way >

Competition prize winners

THERE WERE 400 entries for the Memotech
64K RAM pack comperition in April. Once
again, most were correct, making the task of
choosing a winner difficult. After some dis-
cussion, the 64K RAM pack was awarded to
N Fuller of 5 Southbourne Avenue,
Emsworth, Hampshire PO10 8BB, for his “I
need a 64K RAM pack because . . . absence
makes the mi-cro founder™.

Other notable entries included M Whire's
“with 16K, the answer to the ultimate
question comes out 4/2000"" and B. Whitaker's
“the monsters in adventure programs need
plenty of byte”. B Buck of Northampton was

quick off the mark with “this will open up a
whole new “spectrum’ of programming possib-
ilities” while John Mallon revealed a musical
bent; “‘she’s only 16 but I'll love her even
more at 64”.

Stephen Dunning echoed a number of
readers’ sentiments with “it drives me up the
wall to sec report code four” while Mark
Kirkby waxed lyrical with “I wanna do decent
progin’ without the RAM pack wobblin’ ™.
K Rawkins concluded “then I would be able
to answer the 564,000 question’ and Graham
Newcombe decided “1K is K.O.d. O.K.7".
Last word on the subject went to P Blenkinsop

Solution to
the April
crossword.

who revealed that “playving one-roomed
adventure is becoming a real bore.™

The Klingon death competition also drew a
large response. The problem was to find the
defuse button which rurned off the automatic
defences which guarded the Klingons
treasure. Every burton, except for the defuse
button, could be pressed in a closed loop
sequence where every buiton was idennical 1o
the previous button in three of its four
symbaols.

One solution was to write a program to look
for the sequence and thus work out the defuse
burton. But the easy method was to write a
program which looked for a button which did
not have three symbols which were idenrical 1o
two other butions — because it cannot be pari
of a circular loop of buttons. The only button
which fits this description lies in row 4,
column 2 of the control pancl;

AR

AW
The winning solution was sent in by Geof
Cheyne of Kirkhouse Lodge, Traquair, Inner-
leithen, Peebleshire EH44 6PU. The letters in
his program stand for the following symbols,
A = a black circle, B = a black square, C = a
black triangle and D = a white triangle.

LINGON DEATH - ZHBI1

15 LET Dr=fRs | F4AS(K. 3 TO

2@ LET Ef=As$ 1 TO Zr+A%(K.42

125 LET C=@

136 FOR ¥={ TO 54

3% IF (Y AHD EF=AFiY.1 TO 3
I AND CS=sff<Y.2 TO
CiF P AND DE=RECYs ] +RECY .2 TO ¥
T AHD Ef=fscY.] TO Zo+ASLY 4 .

HE:. LE" Ceiel
I48 HEXT ¥

145 IF -L' >l THEH PRINT AS<

158 HEXT .

—
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ZX81
HARDWARE/ SOFTWARE

NEW! ANALOGUE PORT Il
An B channel analogue to digital converter, B line digital output
and 6 line peripheral select port. Measure up to 8 voltage inputs 1o
an accuracy of 0.30% 18 bit) enabling the monitoring of almost any
transducer output.
Specifications:

@100 us converstion time

@ Full scale sensitivity variable up to 5.0V

®\ariable gain amplifier for mV sensitivies on channel 0

®Stackable connector for printer and RAM pack

®No external power supply needed

@ Digital outputs will drive read relays directly

®3 LED's on board

Assembled and tested £29.95 16 pin DIL header plugs £1
ZXB1 EXPERIMENTER KIT
(a) 23+ 23 | Edge connector £4
(b) Stacking strip £1.50

{c] Both (a), |b} and veroboard with suggested circuits £7.50
FAST FOURIER TRANSFORM SOFTWARE
For frequency analysis of data; on cassette, with manual £15.20
Please add £1 post and packing to cost of order. Delivery normally
return of post. Money back guarantee if not satisfied. Cheques
and P.0.’s payable to UNIVERSITY COMPUTERS.
Bulk arder, official orders accepted.

UNIVERSITY COMPUTERS
5 ST. BARNABAS ROAD,
CAMEBRIDGE CB1 2BU

QUALITY

VIC-20 GAMES

With full colour and fantastic sound effects

GAMES TAPE 1 (now anhanced] for the unexpanded Vic. & great games on one
Cassatle.
GRAND PRIX: Drive the formula ena car along the twisting road avoiding the
boulders. A garme not to be missed. very addictive with incredibie Hi-Res graphics.
BANDIT: A fabulous wersion of this famous fruit machine game. You may have lost
in the past but this one's @ winner. You won't be disappointed. ;
APOLLO DISASTER: Fast shooting and a cool head are nesded for this outstanding
a&nﬂ Imindblowing graphics) A P ‘]
ED ALERT: Can you save ihe earth in the face of the avil chemical “Viconc Acd™?
RIFLE RANGE: At home on the range you ang faced with the big shoot out. An
=:!:'r1'1ngbu-rm= for two players.
ACEY DUCEY: Can you outwit the computar in this great card game, Great all nourd
affects.

EDUCATIONAL PACKII for the Vic + 3K xpangon
LUNAR MATHS: A must for youngsters up to the age of 7. To get the Apolio space
craft to the moon and back you must answer 10 selected maths guestions.

Big bold graphics, simple touch key entry make this an easy gama for any
youngster to use.

3K RAM PACKS ARE AVAILABLE ON REQUEST AT £29.95 + £1.05 P&F

ADVERTISING PACKS |dealers onlyl
Shop window advertising /déemonstrabon programs underaken on request. We
alreacy have a large stock (standard] waiting for your order. Phone for more detsds.

Can you write Basic/Maching Code games and educational programs for the Vic. i
0 send them on cassett® (o the address below, or gve us a ring. 15% royalty or a

lump sum paid on all accepted programs

Basic consultancy. If you have 8 busineys with problems or nead sdvice on computers
matters phone Titan Programs now|

Garmes Tape 1
Lunar Maths
2K RAM packs (required for Lunar Maths anly)

5 (fully inclasivel
6 (Tully mclusivel
X495 + £1.05 pbp

For ingtant degpatch send chegque ar PO to:

TITAN PROGRAMS

83 Ashwood Road, Rudloe, Corsham, Wiltshire SN13 OLG
Telephone: Chippenham (0249) 55854, Hawthorn (0225) 810132

At last 16K ZX81

ASTRO-INVADERS

Just look at these features ...
... then look at the price!

@ Superior machine code programming

® Explosive on-screen kill effect
®High-scoring saucers

®Manoeuvring array of 54 attacking aliens

® Photon-torpedoes with rapid fire facility

® Accelerating attack rate

®On-screen kill count with high-score update
® Destructable defence shields

@ Fast action space-graphics

® A new dimension in ZX81 value

Astro-Invaders is yours on cassette with FOUR BONUS GAMES:
ARCADE GRAND PRIX — drive four levels of machine code skill.
PENALTY — get ready for Spain '82; defend your goal against the
sharp-shooting ZX81.

GOLF — judge shot-strength, angle, bunkers ... and maybe hole
in one!

plus machine code fun with
SWAT — war on the insect world!

5 Amazing games on one cassette for ONLY £3.65 (post free in
UK). Order yours from:

JOHN PRINCE,
29 Brook Avenue, Levenshulme,
Manchester, M19.

&
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Zx3 1 owners

have you seen

Tte Cambridge Collection

A book of

30 PROGRAMS
For Only £4.95

NO MEMORY EXPANSION NEEDED

Each program has been designed to fit into 1K of RAM

TEACH YOURSELF PROGRAMMING

Comprehensive explanations of each listing will teach

you many techniques of ZX81 programming.

HOURS OF AMUSEMENT

With titles such as FORTRESS, BALLOON, and ODD MAN
OUT, you could easily become a ZX81 addict. Plus,
entirely new implementations of well-known favourites;

LUNAR LANDING, MASTER CODE, ORBITAL INVADERS,
and many others.

CASSETTE AVAILABLE TOO!

If you order the book you can also buy the
programs on a quality cassette for only
£4.95 extra.

Please send me:

copies of the book at
£4.95 each

copies of the book and
cassette at £9.90 pair

Please send your orders
with cheques/PQ’s to:
Richard Francis, Dept.YC Al S
22 Foxhollow, Barhill,
Cambridge. CB3 BEP.




ZX81

SOFTWARE FOR THE 7K USER
12 PROGRAMS £3.50

9 for 1k plus 3 expanded for 16k
Including:
# BIORYTHMS PLOTTER
# MOON LANDING GAME
# TELEPHONE CHARGES
# ESP TESTER
¥ LOANS & MORTGAGES

Games and Household Management programs written
in BASIC and machine code. Recorded both sides.
Please allow 10-14 days for delivery.

| flictomania °°

1/2 Wilson St., Bristol BS2 9HH.
| Please send me __ cassettes at £3-50 I

i | enclose a cheque/postal order for £____ I
Name: L o s 0 % 3 43 s g3 -5 3 4. 1.3
l AddrogB: i T woaae oy s opop iyt I

L | 1 L1 1 | ] | L L 1 1 1 e et B9 | | -
L—___—---___

NEW ZX81

16K SOFTWARE

THE DIGGLES KITCHEN
RECIPE CASSETTES

CELEBRATION DINNERS TO
SIMPLE SUPPERS

VOLUME 1

50 pages of world wide recipes
£4.99 (inc. p&p and VAT)

VOLUME 2

50 pages of European recipes
£4.99 (inc. p&p and VAT)

SPECIAL OFFER — both volumes for only £9.00
inc. p&p and VAT
More volumes to follow

Mail Order Only — please specify which volume(s)
Send remittance to:

MICRO COMPUTER SOFTWARE
Unit D6, Pear Industrial Estate,
Stockport Road, Lower Bredbury,
Stockport SK6 2BP Tel: 061-494 2441

ZX 81 64K
RAM EXF;&__NSION PACK

Quite simply good value for money at £68.65 including VAT plus
£1.50 P&P. Contained in a specially designed plastic case.

ZXB1 16K RAM EXPANSION PACK also available as above

£32 inc VAT + E1.50 pEp.

Junior Maths Pack One to run on 1K RAM ZXEB1 five helpful
programmes on cassette for £3.75 inclusive. Logic, Sums,

Nimb, Division & Money.

12 MONTHS GUARANTEE. DELIVERY 14 DAYS

*See our April issue advertisement for Vic 20 Product details*

CEL CUSTOMISED ELECTRONICS LIMITED
Winker Green Mills, Stanningley Road, Armley,
Leeds LS12 3BB. Telephone 0532 792332
155 Marton Road. Middlesbrough, Cleveland TS4 2EN.

Telephone 0642 247727 m
L @ ==

YOUR

COMPUTER

_ ~is your magazine — every issue
is full of articles specially written for the
home computer enthusiast.

Reviews of personal computers;
Programs; Surveys of software available on
the market, New application ideas for your
computer; Computer Club — news from your clubs;
Calculator page; Letters; Answers to your problems
and pages and pages of computer games and
program listings

All for only 60p
Ensure your copy
each month, take

SEE THE
SUBSCRIPTION
ORDER FORM BETWEEN

PAGES 90 & 9
IN THIS ISSUE

out a subscription
NOW!

YOUR COMPUTER, JUNE 1982 81




THE ZX381
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 unique 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,
Novemnber 1581,

“The ZX8T1 Companion is a most professional product . . . with
many good illustrative programs, tips and warnings’. —
Education Equipment, October 1987.

‘Bob Maunder’s attempt to show meaningful uses of the
machine is brillianty successful . . . thoughtfully written,
detailed and illustrated with meaningful programs . . . To
conclude — the book is definitely an outstandingly useful
second step for the ZXB1 user'. — Educational ZX80/81 Users”
Group Newsletter, September 1981,

Send you chegue for £7.95 to:

LINSAC «o

68 Barker Road, Linthorpe
Middlesbrough TS5 5ES

comeany

PRESENTS

cHASTERDOIUS

AUTHOR Robert J Wray
(CVEPC 1982

= FEATURES -

100% Machine code 5k,
Carefully designed graphics
Full screen ship control
*Smart’ hunter-killer UFO

5 speeds 5 high scores

On screen scoring & status

1 or2 players

Multi fire laser cannon

Speed increases during game
Money back guarantee

£4.95

1 MOUNTVERNON BILTON N. Humberside
All Trade equiries welcome

DOE~MUN S W=

EPC

WELCOMIE,
SPECTRUM!

RD Laboratories are pleased to continue supplying
Reaitime Interface Modules for economic micro
control and instrumentation — suitable for all ZX
Computers. Including Clive Sinclair’s brilliant new
ZX Spectrum!

The RD 8100 Modules can be used in many
applications: —

® DATA LOGGING

® CONTROL

® AUTOMATIC TESTING

e INTERACTIVE GRAPHICS

® GAMES AND LEISURE ACTIVITY

The RD 8100 Module range consists of Logic
Input/Output Port; Analogue Input Port; Analogue
Multiplexer/ Amplifier; Analogue Output Port; Light
Pen Module.
For full details of the RD 8100 System, please send
a stamp and your address to Department CY at RD
Laboratories.

R D Laboratories

5 Hennedy Road, Dana End, Ware, Herta, SG12 OLU
(OB20) 84380

WHAT CAN |1 DO WITH 1K?

If your answer is not much, then you must read
Roger Valentine's book “What Can | Do With 1K?
(40 programs and routines for the 1K Sinclair ZX81)".

*, . . a splendid book and one which will repay your
investment time and time again.” (ZX Computing).

Book £4.95.
Also available on cassette £4.95.

NEW
WHAT CAN | DO WITH 16K?

The companion volume to the above, containing
complete program listings for 16K.

Book £4.95.
Cassettes available individually — ask for list.

ZX81

Probably the best ZX program ever written for the
serious business user.

Cassette £10.00. Full maintenance contract available.

L C:‘I-mﬁ'!‘“.mi T ‘
V & H Computer Services 00 WITH 1x?
182c Kingston Road Y
Staines '_:E".. {::
Middlesex =Y
Tel: Staines 58041 =S

L Mgt & St
fol el 20 pemana TXEL
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Wida Software

Specialists in Educational Software For Schools and Colleges

WORDPACK

NEW ZX81 NEW

EDUCATIONAL SOFTWARE
AUTHORING PROGRAMS
FOR TEACHERS AND STUDENTS

®Write and Solve your own tests
eWrite and Play your own word games
o\Write and Solve your own puzzles

Wordpack 1

Wordpack 3
Wordpack 2 £4.50

Wordpack 4 £5.00

Alf for ZX81 with 16K
* payment by chegue or credit card

Send s.a.e. for catalogue of educational software for Apple /i,
PET, ZX81

o
Al prices incl VAT: ‘?
— .l

WIDA SOFTWARE 2 MNicholas Gardens, Londan WS SHY, Tel: 01-567 6841

1 2.2 8.2 0 8.0 0 8.0 0.8, 8. 8.8 81

AR FSOFTWARE

XN NN

ENTy,
oq )
? Flrsf£50 F’f‘lzee'e
GOMPETITION

PLUS 10 RUNNER UP PRIZES

By following the clues and overcoming the obsiocles
can you solve the mystery of the "DEATH SATELLITE"
and wnilock its secrels??7?

Your ATOM will requere 12K RAM, (FPoant NOT Regured)
Full competition delcils supplied wilh all orders
PRICE 6.00

SGTGUG 03 0306 06 06 03 03 06 06 03 06
CYLON ATTACK

In this 3D all action gome, hi-resclution graphics
are used to Simudale the pilols view of spoce
from the cockpil of his Starlighler.

Your instruments are constantly displayed and
"'I:I-J'\..! - Long range scanned - Laser $nerg 'f sialus -
and fuel stofus. Score and Hi-score also disployed

ATOM & BBC

MASTERMIND
CHALLENGER

ZX81 16K

e Competes against you to find your secret
number before you deduce its secret number.

® Operates on 5 digit numbers.

® Handles any number of repeats of one or more
digits.

® Maintains a record of all tries and scores during
a game.

e Validity checks on entries.

Supplied on cassette £4.95 inc. p&p

Cottage Software
2 Tilmans Mead
Farningham, Kent DA4 0BY

FOR

USERS

OTHER ATOM TITLES

POLECAT. +_4.95 EARLY WARNING__=- &£.35
MINEFIELD 4 4.95 ROBOT NIM____=_3.95
ATOMIC CUBE____-x 4.95 POLARIS ______=_3.95

MISSILE COMMAND » £.55 PONTOON
«= SKiexi GMgraphics <= = SK texi 1/2graphics
x = Floating Point Required

Gl e LA D Cia S0 5" 05 O
Y SO TN TP DA TR TR R SR TN

ATOM SUPERCOS

Tired of waiting lor your progroms 1o lpad?

SIPERCOS = o low: cost HIGH SPEED(I200 boud) COS
you will be able to savellond 5 limes foater thon noemol,
In additon SUPERLDS provides visible lood, program  test
verifying, plus 8 other commoncs. Regs 1125RAM only 5:83

= _3.95

yden b Vi Yy by b b b Vi bt dan

.l'
= .‘* .4* _.i"- b sl e A A A

BBC MICR

Two populor games Fn;.rr our Atem range corverted and

BOTH MODEL A& B
EARLY WARNING Desiroy the cliacking woves of 1CBMs
using a mdor irgcking systemn and mlercepl missides.

L8 Levels-Eoch one harder lhan the losi_ _6.00

enhanced 10 run on MICRO's

POLECAT Find your way through the wamren onio the
surface and return %o your Burrew with winler Suppies
BEWARE THE POLECATS —

6,00

Easy !

—-

Wrillen In mic far the ATOM uSing S texi BK g',_.;}hu:
PRICE £.95

SPECIAL OFFER Deduct 1,00 per cddilional cossetie when you
order 27 of mofe programs

WE PAY 25% ROYALTIES ON YOUR PROGRAMS
ORCERS TO ALF SOFTWARE  10WILPSHIRE AVE, LONGSIGHT, MANCHESTER, M2 STL

[AccessiBorcloy cord on (061320 5482]
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ZX KEYBOARD
FULLY CASED
wri REPEAT KEY

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 quality computers. It has a repeat
key and comes complete in its own luxury case. This is a
genuine professional keyboard and should not be confused
with toy keyboards currently available on the market.

16K RAMPACKS

MASSIVE ADD ON MEMORY
WHY WAIT TO PAY MORE £35

FAST IMMEDIATE DELIVERY e (2

Please send me .............RAM Packs £32.95 each
Please send me ...... Cased Keyboards £37.95 each
Please send me.....Uncased Keyboard £27.95 each

KAYDE Electronic Systems
48/49 Exmouth Road

Great Yarmouth Pleasesend me......... Keyboard Case £10.95 each
Norfolk NR30 3DP LJEHE!IJSEE
TE‘I: [0493] 5?8‘67 L e e e S £

B e e e S e e T R e e s

All products include VAT and are fully

built and tested and come with 3 c{)mplete B LRy =~ e PR i i el
money back guarantee. Please add £1.50 p&p and make cheques payable to
Kayde Electronic Systems.
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THE NEW &

m.gxm =

The Radio Shack TRS-B0TM Model 11l is 2 ROM-based
computer Sysiem cofmsimg of

@A 12-nch screan 10 display results and olber imformation
® A 55 key console kevhoard 16r inputiing programs and dita
te the Computer ® A 7-80 Microprocéssor, the “Draing’” of
the syiterm @A Real Time Clock ®Read Only Memary
(ROM) conmaining the Model 11l BASIC Language (fully
compatible with most Model | BASIC programs) @ Random
Access Memory (RAM) for storage of programs and data
whil the Computer is on [amount is expandable from ~ 16K°
1o “48K", oplional extral @ A Cassette Interface for long-term
storage of programs and data (requsres & separatn CoRsotie
rocarder, optonal sora) @ .Cl. Prnter Interface hor hard-copy
oulput of programs and dats (mguiras 3 Separate line pranter,
optonasl /extral ® Expansion area for upgrading 10 a disk
based systom (opoonal/extral # Expanmion area lor an RS
232.C serl communications interface (optonal ‘extra)

Al thats companents are cantaned m 3 single moulded cate
and all are powered via ohe Dovwer Coed

Desc Drives Kt with 2x40 Track Derves
[eae Drives Wit with 2«80 Track Drives

598 « VAT
£738 - vaT

: : HITACH!
l I ﬂFﬁﬁFESSiGHﬁ |
i G MONITORS [

e 0 £129£99.95) |
C@EERSESS 1o £199 £149 [vaT

# Reliability Solid state circuitry using an IC and silicon
ranssions ensures ogh reliatelity. @ 500 Hres horizontal
redolution Horizontal resolution in excess of 500 Gnes
acheeved in picture center. ® Stable pleture Even played
back pictures of VTR can be displayed without jittering
® Looping video input Video input can be looped through
with banlt-in termenation switch. @ External sync opors-
tion [available as option for U and C types) @ Compact
conatruction Two monitomn are mountable ssde by side in a
standard 19 ineh rack,

ACORN ATOM

UNIQUE IN CONCEPT —
THE HOME COMPUTER
THAT GROWS AS YOU DO

Fully .mmmm £157.50 v

| P AT |
i i

Special feawres include ® Full Sued Keyboard @
Assembler and Basic ®Top Ouality Moulced Cass
®0Optional High Resolution Colour Graphics 6502

—I Mictonrseasss: I—
THE EPSON NiX SERIES

& B0/1312 Column

® Contrarics Paraliel
Bi-dwecgnal

Upper & lower cide
True Descenders
B8 Dot Matrx
Conderesd and
Enlarged Characters

® Interfaces and
Abbons available

MXBOT £339 - var
MXB80F/T £389

Sl
-

'Eumpu Largest Discount
Personal Computer Stores’’

(RN T ]

Delrvery 15 added at cost

MICROLINE 80

280 ¢cps Uni-denesctignal @ Small sae: 342 (W = 254 1D =

108 (H) mm. @ 160 Characters, 36 ASCI) and 63 graphics #3

Character ses: 40, BD or 132 chars/Ene & Fricton
and Pin Feed ® Low nose: 65 dB @ Low weight: 6.5 kg

® 4 Mhr IB00PU ® Dymamic BAM 2 JEROM &
= D"DW#_N ® Hgh Resolution G a:hcs L High Focus
Gregn Display @ Uppos an: Lower Cass & 80/30
Charssiers = 25 ting daplay ® Eectra Magnint Cassette
Deck included ® ASC11 Kevboard @ Numernc Keypad @
Sound Qutput ® Built-in Clock and Music

Available Soon-Discs, Printers and other Accessonas

BASIC

(LT N CATTENT LR O B OO

(OMPUKIT UK101

ﬁ
“'H-E“ “1.11

»a 5!"#,;;}
oM

marel. & Powesrful BE Bate Fasteif around & Ful
Cwerty Kevboard = 1K RAM Expandabile 1o 5K on board
# Power supply and AF Modulator on board, = Ng Extras
needed — Plyg-in and go & Kansas City Tape Interface on
board, & Free Sampler Tape incleding powerful
Dissassemnbler and Monmitor with each Kit &1 you wani 1o
learn about Mecros, but didn't kKnosw wivich maching
3 By then thee & (e machne 16F you

KIT ONLY £89.95 .+ var } £y vl
Fully Assembled — £149 - vaT J  Packing

WE ARE NOW STOCKING THE
APPLE Il AT REDUCED PRICES

AUTOSTART
R EURQ PLUS

et

Elltﬁﬂﬂ Started APPLE Il = fasrter. smaller,

and
powertul than its prodecessars. And it's mong fun 10 use 100
because of built-in tedtures hke

mors

* BASIC The Language that Makes Programming Fun
@ High Resolution Graphes b a 549 000-Paant Arcayd o
Fingty-Detaided Desplays. @ Sound Capability that Brngs
Programs 1o Life. ®Hand Controls for Games and Other
Human-lnput Apphcanons. @ nternal Memary Capacity of
48K Bytes of RAM, 12K Bytes of ROM: for Big System Pes
formance in a Small Package. ® Eight Accessory Expansion
Siots 10 ket the System Grow With Your MNeeds

You don't need to be an expert to enjoy APPLEIL ltsa
COMpiEte, ready -10-mun Somputer. Just connect it 10 a video
dEpiay andg SEAFT USiNg DroQramE (of wiiling youl owni the
first day, ¥ou'll fird that it tutonal manuads hadp you make i
WOLIF Oran personal problern fobes

10am - Epm — Monday to Saturday

£289 - var

w 6502 based system — bemt valus for mondy on he

Please make cheques and postal orders payable 1o COMPSHOP LTD., or phone your order
quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number

MAIL ORDER AND SHOP:

14 Station Road, New Barnet, Hertfordshire, ENS 10W (Close to New Barnet BR Station — Moorgate Line).
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G
OPEN (BARNET) — 10am - 7pm — Monday to Saturday

NEW WEST END SHOWROOM:

311 Edgware Road, London W2. Telephone: 01-262 0387
GPEN (LONDON]
# IRELAND: 19 Herber: Steeet, Dublin 2. Telephone Dublin 804165

CREDIT FACILITIES ARRANGED

homes, #1c
Aoty

ldeai for smal
Suitable lor
teacher, sl

businesses, schools, colleges
thit fupanignced, WEnpEhiEnced

GENIE |

NOW INCLUDED: Sound, Uppér and lower case, Extended
BASIC and Machine Code enabing the Wnting and
Execution of Machine Codes Programm ng dre{[ FreHT
Kayboard

16K RAM. 125 Mscrosaft BASIC

Exntorstne Softaard Rangﬂ

Seif-Contained PSU UHF Modulator Cassette. Exvernal
Cassatie Interftace. Simply plugs into TV or Monaor
Complete and Ready 1o Go. Display s 6 Enes by X2 or B4
Characters Switchable. 3 Mannuals included, Users Guide
Beginners Prograrmming and BASIC Reference Mannual
BASIC Program Tape Suppled. Pixel Graphics

The NEW GEMNIEN &n ieal Businesa Machne 13K
Microsolt BASIC in ROM. 71 Keyboard. Numenc Keypad
Upper & Lower Case. Standand Flashing Cursor. Cassetie
Interface 16K RAM Expanded axternally 1o 485

GENIE | & 11 EXPANSION UNIT
WITH 32K RAM  £199 -var

PARALLEL PRINTER INTERFACE CARD
£35.00 - VAT

DR IVES
@

® TEAC FD-S0A has 40 wacks goving 125K Byres
unformatied sangio dingty CODACITY
® Thee FDO-504A can be used mn double density recording
mgde
® The FD-50A s Shugart SA400 interface compatibie
® Duectly compatble with Tandy TRSB) expanmon
inter i
® Algo interfaces wath Viden Gerse., SWTP, TRSED.
MNorth Star Hodiron, Superbrain, Nescom, &c, &1C
®  Agddress selection for Dy chaning up fo 4 Disks
®  Dks plus power supply houted in an aliractive grey
case
40 TRACHK e
Single X Double
+ VAT = T
Disk Drove m b Dk L"i-'.r.' +VA]
77 TRACK
Single Drouble ;
Disk Drnw m VAT Deske Dorever Em +¥AT

send S5.AE. for appbcation form

TELEPHONE SALES
OPEN 24 hrs. 7 days a week

01-449 6596

JUNE 1882 BS
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JRS SOFTWARE

19 WAYSIDE AVENUE, WORTHING, SUSSEX, BN13 3JU

TELEPHONE WORTHING 3_5631

(Evenings and Weekends only)

CASSETTE professionally recorded by

SOUND NEWS STUDIOS
GAMES PACK — Baat this for valua! 5§ « 16K ams PLUS 2 = 1K
3-D Battle (M /code-1K) — Fast moving space battle with

uriiis el

onhiudues 6
of enargy

City Bomb [M/code-1K] — Destroy the buidings and land your plane

Tour Tue

As reviewed in 'YOUR COMPUTER' ;
March 1982

16K RAM PACK
£35 ($69.95)

L4596
unt o (¥9.90)

W N

has nearly gong and you cocle the Cily lower and Power
Warp Wars (Basic & M /code-16K] — Foatures reabistic space cralt moved by N code tor
préeviously sold at Micrafar with mslant response WHv F.Av
Sweet Toorh for £4 95) M0HE
Sﬂlh. {Basic-18K] - A gamae of thought and skl Pass through all thiee amv gl & e
ipreviousiy sold at Macrofar stquates withoul crossing or doubling back on your path
far £3.95 but watch out for 1the expanding black hlob
Swaat Tooth (Basic & M/code-18K) — M code routines used 1o Mmove your Tat tace round 1he
siofeen and gobble the sweels
PLU'S Slalom mnd Black Holas creviously sald toqether for E4 96
An ESSENTIAL addition to your T RAM ZX81 (or ZXB0 BK ROM)
aooings sl tles v tisn B wie e - ine ddesr
TOOLKIT wrnitten by PAUL HOLMES)
ﬂ.-r_:--\.n:ﬂn\. the fallowineg adoteiarmal fon aliTors
Line renumber You siate stariing numbeér and sncrement valug
Search and replace changes avery nccurence of 4 characler as you requiré
Free space 1ells you how many free bDyles you have left
SPECIAL GRAPHICS ROUTINES Fully built, tested and guaranteed.
Hyper graphics maode graphics never seen on a ZXB1 before No additional power supply required,
Open instantly sets up as many empty print iNes as you feéguire K version onlyl black case
Fill used n conpunction with OPEN fills your screen nstantly with wyour Mo wobble problems — fully
specified character cnmpalib1e with printer etc, etc
Reverse changes each characler on your Screen 1o i1s inverse video + S50p for a

TAPE ROUTINE

the cassette ear jack many uses |

All these routinegs are written
164 BYTES of yvour precious RAM
The price & ncredible too! ONLY £3.95 ($7.90) for cassette
nstruchions angd eu.jmnlu H'Ui;hﬂ"‘ﬁ

ALSO svailable 16K version ONLY E4.95 (49.90) which
GOTO's and GOSUB s included 0 hing renumber
Search for and list every ling containing specified character

naching code and tTaogether t
Sib

HLN

mergdibile achigvempgni!

3 Tl [T]

includes a

provides a system WAIT condition until a signal 1s received in

{Please send large S.A.E.
copy of ‘YOUR E‘DMPUTFH‘ RAM
pack reviews (March 1982) —
Refunded when you- purchase the
RAM pack). Please allow 21 days for
delivary

STOP PRESS

NOW AVAILABLE — B4K RAM pack
(56K useable) £75 inclusive

L iy

ding FULL

the above PLUS

[2WAY GRAPHICS TOOLKIT  [RFNSRUIS

rpiece by PAUL HOLMES)

=" 22 exciting MACHINE CODE routines that give you control over your screen as never before |

(ZX81 - 18K
DRAW/ /UNDRAW draws or deletes your
multi-character shape which is defined in a REM
statement. You may define as many different
shapes as you like and draw or undraw aach at
will at whichever screegn position you choose

FOREGROUND ON/OFF use this to ‘protect’
existing characters on your screen. When on new
shapes will appear 10 slide behind and re-emerge
from other shapes

BORDER/UNBORDER Draws a border round the
edges of your screen araa. Edit lines can be used
if required. Your border is protected when
foreground is on

FILL Fills any number of lines you specify, starting
at any line you specify. by your chosen character

REVERSE Converts all characters to their inverse
video, contral as in FILL

PRINT POSITION CONTROLS
up
DOdVN
LEFT
RIGHT

EDITPRINT Moves next PRINT position to first
edit line

ALL FOR ONLY £5.95 ($11.90)

(amazing value from JAS)

After your next PRINT position in
the direction indicated

RAM ONLY)
SCROLL facilities
URSCROLL
DOWNSCROLL
RIGHTSCROLL
LEFTSCROLL
ONSCREEN/OFFSCREEN turns your screen on or

off

BACKGROUND ON/OFF
Fills your screen by your specified character.
When foreground is on existing information is
unaffected and shapes will appear to pass in front
of your background, without deleting it

Scroll your screen in the
direction incicated

SEARCH AND REPLACE will search the screen for
every occurence of the character you specify and
replace it with your néw character

SQUARE draws a square or rectangle from your
specified co-ordinates

ALL these routines are in machine code for
SUPER-FAST response ! Simply load GRAPHICS
TOOLKIT, which repositions itself at the end of
your RAM, and then your own program (or key in
anew one), GRAPHICS TOOLKIT uses only 2K of
your RAM and that includes space 1o load the
programmers TODLEIT described above (16K
RAM wversion)

This includes a cassette with 2 copies of the program
plus a comprehensive instruction booklet with
examples

NOTE: All prices are fully inclusive — send cheque or P.O. to JRS Software at above address

OVERSEAS CUSTOMERS Payment may be made in Sterling (Money Order available at

PLEASE NOTE your bank) ou 5U.5. (U.S5 A, custom
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When you outgrow your personal computer
that’s the time you’ll wish youd bought a DAL

Very low priced personal computers can leave you 6. Sound commands for music

feeling very low, after the initial novelty has worn off. generation.

Having learned what the computer can do, you then 7. Standard TV interface via aerial

find out what it can’t do. Unless you expand the system. socket.

And that can set you back a few hundred pounds for These standard features pave the way for a whole new
items such as extra RAM and serial interface. In fact, vista of personal computing possibilities.

more than you paid in the first place! Find out more by completing the coupon today.

So when you've done all the sums, you'll realise that Large range of "Dainasoft” software available, e.g.
the DAI personal computer offers incredibly good value viewdata, word processing, educational, games . . .
for money.

Just look what you get for the all-in price.

1. 4BK RAM.

2. 24K ROM-based software that
includes a fast BASIC interpreter,
scrolling screen editor, machine
code utility program, twin cassette
tile handling, and disc support.

3. Afull duplex RS232 serial interface
allowing direct connection of a
printer (with resident software
support) and other peripherals.

4. A parallel interface for connection
of the CP/M compatible DAI disc
unit and other user devices.

5. Superb 16-colour high resolution
graphics (256 x 336).

Please send me further details abou

My interest areas are

Usia Rpplications N e
EUH] Ltd, - Please send me a list of dealers

a DAl sets you up for life 168 DYER STREET, CIRENCESTER; NAME

GLOUCESTERSHIRE GL7 2PF ADDRESS
TELEPHONE:
CIRENCESTER (0285) 61828 or 2588 TEL.NO

Send to DA, 16B Dyer Street, Cirencester, Glos. GL7 2PF

TELEX: 43605 BECHAM G



Sinclair ZX81 Personal Comp

the heart of a system
that grows with you.

1980 saw a genuine breakthrough —
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand — over
50,000 in the first 3 months!

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16-times more memory with the
£ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day.

Lower price: higher capability

With the ZX81, it's still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro-processor,
but incorporates a new, more power-
ful 8K BASIC ROM - the ‘trained
intelligence’ of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81 incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

New *® BASIC manual

Every ZXB1 comes with a comprahensive, specially- written
manual = a complete course in BASIC programming, from
first principles o compléx programs.

Higher specification, lower price —
how’s it done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81 reduces the 21to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX80!

New, improved specification

® Z80A micro-processor — new
faster version of the famous 780
chip, widely recognised as the best
ever made.

® Unique ‘one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single-key entry.

® Unique syntax-check and report
codes identify programming errors
immediately.

® Full range of mathematical and
scientific functions accurate to eight
decimal places.

® Graph-drawing and animated-
display facilities.

® Multi-dimensional string and
numerical arrays.

@® Up to 26 FOR/NEXT loops.

@® Randomise function — useful for

games as well as serious applications.

® Cassette LOAD and SAVE with
named programs.

@ 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

@® Able to drive the new Sinclair
printer.

® Advanced 4 -chip design: micro-
processor, ROM, RAM, plus master
chip —unigue, custom-built chip
replacing 18 ZX80 chips.
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Kit or built —it’s up to you!

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) —a few hours’
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor— 700 mA at9VvVDC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.




16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Use it for long and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software — the Business &
Household management systems
for example.

Sirnci=ir-

Available now-
the IX Printer
foronly £59.

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics 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 intructions.

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

01-200 0200 for personal attention
24 hours a day, every day.

BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

[ vo: Sinclair Research, FREEPOST, Camberiey

-

e S

e
.

At last you can have a hard copy
of your program listings —particularly
useful when writing or editing
programs.

And of course you can print out
your results for permanent records
or sending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connectsto the rear
of your computer — using a stackable
connector so you can plug in a RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

by cheque, postal order, Access,
Barclaycard or Trustcard.
EITHER WAY — please allow up to

28 days for delivery. And there's a
14-day money-back option. We want
you to be satisfied beyond doubt -
and we have no doubt that you will be.

nclair Research, FREEPOST, Camberley, Surrey, GU15 3BR. Order
Qty | ltem Code Item ;ri-l:e Tn;a!
Sinclair ZX81 Personal Computer kit(s). Price includes '
ZXB1BASIC manual, excludes mains adaptor 12 49,95
| ﬂéﬁdy-ﬁﬁamhled_gﬁiclair ZXB1 Personal Computer(s). d =C; —
____f[rce lr'chi_d:t__rs_g?_:m E.ﬂSIf_': manual and mains adaptor 1 11 | 69.95 |
Mains Adaptor(s) (700 mA at 8V DC nominal unregulated) 10 B.95
16K-BYTE RAMpack. o g T T
Sinclair ZX Printer R T e
8K BASIC ROM to fit ZX80. | 7 1995 | %
| PostandPacking P - _l.___ — _l_E_QS
(] Please tick if you require a VAT receipt TOTAL &

"Please delete/complete as applicable

Name: Mr/Mrs/Miss ) 8§

Address: |

*| enclose a cheque/postal order payable to Sinclair Research Ltd, for £
*Please charge to my Access/Barclaycard/Trustcard account no.

Please print

Z X8I

€ Kings Parade, Cambridge, Cambs., CB2 1SN,
Tel: (0276) 66104 & 21282.

FREE PGST = nu stamp n;&d-ﬂd.- : -

g o i s 2 RS SN RS A ol



Make the most of your
Sinclair ZX Computer...

Sinclair ZX

software
on cassette.

3-9—5 per cassette.

The unprecedented popularity of
the X Series of Sinclair Personal
Computers has generated a large
volume of programs written byusers.

Sinclair has undertaken to
publish the most elegant of these
on pre-recorded cassettes. Each
program is carefully vetted for
interest and quality, and then
~ grouped with other programs to

orm a single-subject cassette.

Each cassette costs £3.95
{including VAT and p&p) and comes
complete with full instructions.

Although primarily designed
for the Sinclair ZX81, many of the
cassertes are suitable for running
on a Sinclair ZX80 - if firted with a
replacement BK BASIC ROM.

_ Some of the more elaborate
programs can be un onlyona
Sinclair ZX Personal Compurer
augmented by a 16K-byre add-on
RAM pack.

This RAM pack is described
below. And the description of each
cassette makes it clear what
* hardware 15 required.

16K-BYTE RAM pack

The 16K-bvre RAM pack provides
I6-times more memaory in one
complete module. Compatible with
the ZX81 andthe ZXB(, it can beused
for program storage orasadatabase,

The RAM pack simply plugs
into the existing expansion port on
the rear of a Sinclair ZX Personal
Computer.

Cassette | -Games

For ZX81 (and ZX80 with 8K
BASIC ROM)

ORBIT -vour space craft's
missionis to pickup avervvaluable
cargo that's in orbit around a star.

SNIPER -vou're surrounded
by 40 of the enemy. How quickly
can you spot and shoot them when
they appear?

METEORS - your starship is
cruising through space when you
meetameteor storm. How long can
you dodge the deadly danger?

LIFE-].H. Conway's “Game of
Life’ has achieved tremendous
popularity in the computing world.
Study the life, death and evolution
patterns of cells.

WOLFPACK - your naval
destrover is on a submanne hunt.
The depth charges are armed, but
must be fired with precision.

GOLF - whar's vour handicap?
It's a micky course but you control
the strength of your shots.

Cassette 2-Junior

For ZX81 with 16K RAM pack

CRASH - simple addition - with
the added amtraction of a car crash
if vou getit wmnf.

MULTIPLY - long multi-
plicaton with five levels of
difficulty. If the answer's wrong -
the solution is explained.

TRAIN -multiplication tests
againstthe computer. The winner's
train reaches the station first.

FRACTIONS - fractions
explained at three levels of
difficulty. A ten-question test
completes the program.

ADDSUB-addition and
subtraction with three levels of
difficulty. Again, wrong answers
arc followed by an explanation.

DIVISION - with five levels of
difficulty. Mistakes are explained
graphically, and a running score is
displayed.

SPELLING-up o 500 words
over five levels of difficulty. You
canevenchange the words vourself.

Cassette 3-Business and
Household

For ZX&! fand Z X80 with 8K
BASIC ROM) with 16K RAM pack

TELEPHONE —setup yourown
computerised telephone directory
and address book. Changes,
additions and deletions of up 1o
50 entrics are casy.

MNOTE PAD-a powerful, easy-
to-run svstem for storing and
retrieving everyday information.
Use it as a diary, a catalogue. a
reminder system, or a directory.

BANK ACCOUNT -a
sophisticated financial recording
svstem with comprehensive
documentation. Use it at home to
keep track of ‘where the money
goes, and at work for expenses,
departmental budgets, etc.

Cassette 4-Games

For ZX8I (and ZX80 wwith 8K
BASIC ROM) and 16K RAM pack

LUNAR LANDING=bring the
lunar module down from orbittoa
soft landing. You control attitude
and orbital direction - bur watch the
fuel gauge! The screendisplays vour
flight status—digitally and graphically.

TWENTYONE -a dice version
of Blackjack.

COMBAT -vou're on a suicide
space mission. You have only 12

missiles but the aliens have
unlimited strength. Can vou take
12 of them with vou?
SUBSTRIKE -on patrol, your
frigate detects a pack of 10 enemy
subs. Can vou depthcharge them
before they torpedo you?
CODEBREAKER. -the
computer thinks of a 4-digit number
which you have to guess inup to 10
tries. The logical approach is best!
MAYDAY -in answer o a distress
call, vou've narrowed down the
search area to 343 cubic kilometers
of deep space. Can you find the
astronaut before his life-suppornt
svstem fails in 10 hours ume?

Cassette 5-Junior
Education: 9-11-year-olds
For ZX81 (and ZX80 with 8K
BASIC ROM)

MATHS - tests arithmetic with
three levels of difficulty, and gives
your score out of 10

BALANCE - tests understanding
of levers/fulcrum theory with a
series of graphic examples.

VOLUMES ~‘yes’ or ‘no’
answers from the computer to a
series of cube volume caleulations.

AVERAGES - what's the average
height of vour class? The average
shoe size of vour family? The average

BASES - convert from decimal
(base 10) to otiier bases of your
choice in the range 210 9.

TEMP-Volumes, temperatmres
—and their combinations.

Cassette 6 - Family Quiz
For ZX81 tand ZX80with 8K BASIC
ROM) eoith 16K RAM pack.

Four different quizzes, cach
consisting of 10 gquestions suitable
forthe whole family. There'sa
target ime for each quiz, and at the
end vou're told how long voutook
to answer the questions — and how
many you got right. The quizzes
cover a range of topics - including
maths, English grammar, and
general knowledge.

How to order

Simply use the order form below,
and either enclose a cheque or give
us the number of vour Access,
Barclaycard or Trustcard account.
Please allow 28 days for delivery.
14-dav money-back option.

— | g [ — || g
ZX SOFTWARE

pocket money of vour friends? The Sinclair Research Lid,
computer plots a bar chart, and 6 Kings Parade, Cambridge,
distinguishes MEAN from MEDIAN. Cambs., CB21SN. Tel: 0276 66104.
To:Sinclair Research FREEPOST, Camberley, Surrev.GULS IBR. _]
I Please send me the items | have indicaned below Please print !
| [ Oy Code Item Ivem pric c | Toml I
21 Cassette | = Games £3.93 |
| T2 | G yunior Bowcson- o || |
| ; - | - 23 | {:.‘1!.*-.‘:'[.:3.“|'.|i-'|!_'|il‘|t-nJ.:dﬂl.r‘.:uchilid Li'J':s ] _; |
23 Casserte 4 —{iames [ [3195
l | 25 Casseite 5 —I:ui‘.:-.ar Educartion B L3195 | I
I 26 Cassette & - Famuily (uiz > . 1:_:?-‘- | | I
| [ [ 17 | *8KBASICROM forZX80 L) e |
| 18 | “16KRAM packfor ZX81and X80 L2995
I | [ *Postand packing |E:||:\E»].::;~ﬂ: = j_,::;'r_-__ 3 _- I
] . foalz || |
| *Pleaseadd £2.9% to total order value onlv if ordering ROM and or RAM I
| Ienclose a cheque/ PO 10 Sinclair Research Lid for £ - I
| Please charge by Acoess®/Barclaveand Trustcard no. I
| | [y | L] Tl e
| *Please delere as applicable. I
| Name: Mo/ M/ Miss TR ES s S RS B (=S E 8 R | l 1 -3 I
Address | 1 | I




UP-DOWN - THRUST — FIRE
First and only full screen display.
Software to drive Q8 SOUND BD.
Moving Flanetary suriace. Up to
84 fast moving characters on
gereen at once. On screen scoring.
Ten missiles at once. Increasing
attack patterns. Requires 8K
ROM, and 4K min of RAM. £8.80.

Q8 BOUND BD.

A programmable sound effects
board using the AY-3-8910.3
TONES; 1 NOISE; ENVELOPE
SHAFPER: + TWO 8 BIT I/0 PORTS.
Easgily programmable from
BASIC, the AY chip does most of
the work leaving your computer
free for other things. Signal O/P
via 3.5 mm Jack socket Ports O/P
viaa 16 pin IC. Socket. £86.00.

QS CHRES BD./

A programmable character
generator giving — 128 SEP-
ARATELY PROGRAMMARLE
CHARACTERS. ON/OFF SWITCH.
1K ON BOARD RAM. Enables
creation and display of your own
characters to screen or printer.
Demo cassette of fast machine
code operation routines and lower
case alphabet included. See below
for ZX PRINTER listing. #386.00.

O%S - Louer case
abederghijEklanopqratuvexys

Special offers & news

LEADERS IN CCMPUTER GAMES

LEFT — RIGHT — FIRE

13x7 INVADERS: High score; 3
levels of play; RND saucers; Bonus
base; DrivesSoundbd. & CHRG bd..

Requires YK RAM, 8K ROM +8Slow.

£48.80.

Q8 HI-REB BD.

A Hi-res graphics board giving —
256 x 192 PIXELS. 6K ON BED.
RAM. SOFTWARE SELECT/
DESELECT. MIXED TEXT AND
GRAPHICS. 2K ON BOARD ROM.
Resident fast machine code
graphics software (in ROM)
provides the following HI-RES
Commands. — MOVE x, yv; PLOT x,
v; DRAW x, yv; BOX x,y; UP; DOWN;
LEFT; RIGHT: PRINT A$;: SCROLL:
BLACK; WHITE CLEAR COFY, See
above for ZX PRINTER listings
using COFY. £88.00.

(1) @8 Mother bd. +connector +CHRS bd +The special Graphics version of
ABRCTICCOMPUTING'SZX CHESS 11. £45.00.
The strongest chess program with 7 levels of play.

(%) QS MOTHER BD+CONNECTOR+either SOUND or CHRS bd. £40.00.

We wiill be at the following shows . .

Comeandseeus. ..

THE COMPUTER FAIR, Earls Court, 83rd to 88th April
3rd ZX MICROFAIR, Central Hall, Westminster.

30th April & 1st May

POSTAL AND MONEY ORDERS TO:

Please state Type of machine, Which ROM, Memory size, when ordering

FIRST CHOICE FOR ZX: SUFPPORT:

LEFT — RIGHT — THRUST — FIRE
Software to drive @8 SOUND BD.
Multiple missiles firing in 8
directions. On sereen SCOTINE.
Increasing number of asteroids.
Full mobility of ship to all areas of
the screen. Two asteroid sizes.
Bonus ship at 10,000 points.
Requires 8K ROM, 4K min of RAM
+ SLOW function. £8.80.

QEZE BEAM B4,

An extremely reliable static RAM
Bd. which combines with the
computer's memory to give 4K
total. Plugs direct in to the rear
port on your ZX Computer.
£18.00,

QS8 MOTHER BOARD BD. & Q8
CONNECTOR.

A reliable expansion system
allowing a total of any RAM pack
plus two other plug in boards to be
in use at once. On board 5V
regulator drives all external
boards. Fitted with two 23 way
double sided edge connectors.
Connector is 2 %23 way edge
conns soldered back to back.
Expansion can operate in two
ways— (1) COMFUTER «»
CONNECTOR «+ Any @S add on bd.
(but no extra RAM pack). (2)
COMPUTER <« CONNECTOR «
MOTHER BD < ANY RAM PACK.
(2Dbds to fit in mother bd.) Mother
board £18.00 Connector £4.00.

A

ALL PRODUCTS FULLY GUARANTED.
QUICKSILVA: 95, UPPER BROWNHILL RD. : MAYBUSH : SOTON : HANTS : ENGLAND.




PROFESSIONAL
ZX81 KEYBOARD

B All-you-need Keyboard Kit £28.95.
W Caseonly £15.00.

All prices inclusive of VAT, postage and packing.
Please allow 21 days for delivery.

B Plug in — no desoldering.
B 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

| COMPUTER KEYBOARDS DIV.
DEAN ELECTRONICS LIMITED
Glendale Park Fernbank Road Ascot Berkshire England

Dial-a-leaflet 03447 5661 Telex 849242

=
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' EDUCATIONAL COMPUTING '
m on the e
‘ ddren l Comparabie

X3l

L_Here o jasl. A sol of progremwmes o lurn  your
8./ Sisciekr ZX81 into & poweriul educstionsi lool.
3y There &re cless insiructions and planty of lips
& sdvice. Desigrad (o ga drill & practice
Hv prowvote josrmng imereciion & discovery.

Includes: -

A -
.....

................
''''''''''''''''

Educare’s TORTOISE
AN programmes A simplified
fit 1K version of the
famous Turtle
Creative use of programme
epwoe CODED MISSILE
Many innovative |IK PROGRAMMES ll Combines the
ideas for fun of arcade
Foll i PRIMARY a::‘?ﬁ with
Y. recumen EDUCATION i
includes many £4.95 only
gahmes incl. plp

Graph-plotter @ Hstogram @ Simon-spell ® Skeichboard @ Times-table @ Sets
Series-quiz @ XY-coordknates @ Count @ Equations @ Areas @ Guess-a-Volume
Angles ® Upstairs - Downstairs @ Music-notes @ See-saw @ Wipe-out @ Spell

Temperature ® Clock @ Money @ Snake EDUCARE

Mastermind @ Number-shoot @ + 26 more

|:;;EDUEME51 [1 enclose cheque/postal order for € ... |
| Name __

L. i ) RO AR SRS s A
| sw""x“""‘“‘* fRidraats |
L.____i_.__________.J

Lot your chid bonelit sarly. Send now.

92 YOUR COMPUTER, JUNE 1382
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THE PERSONAL
COMPUTER BOOK

new edition just published

by Robin Bradbeer

co-author of best-selling
BBC Computer Book

Buying your own micro?

Then you need Robin
Bradbeer's Personal
Computer Book. It tells you
all you need to know about
personal computers and
includes an illustrated

up-to-date survey of 60
micros available in the UK. It contains
information on what you can do with micros,
details of your nearest computer club and a
survey of books and magazines. Only £5.95.

Available from W.H. Smith and leading booksellers, ordirect
from the publishers by sending £6.95 (including postage
and packing) to Virginia Ayers, Dept. YC, Gower Publishing
Co Ltd, Gower House, Croft Road, Aldershot, Hants GU11 3HR.




MICHAEL ORWIN'S ZX81 CASSETTES

CASSETTE ONE for 1k Zxa1} CASSETTE THREE

8 programs for 16k ZX81

1 had your Invaders/React cassette . . . | was delighted e =
with this first cassette.” SRS Repair your Starship before disastor
P. Rubython, London NW10. . paEY 3

B strikes. Hazards include asphyxiation,
e -|) radiation, escaped biological specimens
and plunging into a Supernova.

“| have been intending to write to you for some days 1o
say how much | enjoy the games on "Cassette One’
which you supplied me with earlier this month. Please et

. . into the secret of your first time load every timel” STARTREK This version of the well known Space
E.H., London SW4. i : _ adventure game features variable Klingon mobility, and
Just two out of over 30 unsolicitied testimonials. graphic photon torpedo tracking.

Cassette One 1k machine code programs:
React, Invaders, Phantom aliens, Maze of death, Planet PRINCESS OF KRAAL An adventure game.
lander, Bouncing letters, Bug Splat. 1k Basic programs:

| Ching, Mastermind, Robots, Basic Hangman PLUS BATTLE Strategy game, for 1 to 4 players.

Large screen versions of Invaders and Maze of Death, KALABRIASZ World's silliest card game, full of pointless
ready for when you get 16k. Cassette One costs £3.80. complicated rules.
CUBE Rubik Cube simulator, with 'Black step’ facility.
SECRET MESSAGES If you are spying for the KGB, why
CASSE I I E Two not throw away those incriminating code books, and buy
Ten games in Basic for 16k ZX81 this innocent looking cassette? This message coding
program is txlp gexi jf.
Cassette Two contains Othello, Awari, Laser Bases, MARTIAN CRICKET A simple but addictive game (totally
World mastermind, Rectangles, Crash, Roulette, unlike Earth cricket) in machine code. The speed is
Pontoon, Penny Shoot and Gun Command. variable, and it can run very fast.
Cassette Two costs £5. Cassette Three costs £5.

Recorded on quality cassettes. sent by first class post, from:
Michael Orwin, 26 Brownlow Rd., Willesden, London NW10 9QL (mail order only please)

—— S0p
..It's computer language we're talking about,
Getting people to understand it is hard enough— but
getting computers to understand our language...!
We've got two features on aspects of computer
communication— plus reviews of Pearcom

(an Apple lookalike) and two powerful business
machines, a description of how a garage

I computerised its business.... 3

...and that’s just a sample of Practical Computing,
together with advice for users of Pet, Apple, | Review:
Tandy and Sinclair ZX 80/81 computers. | Noxth Sta Rdvantad
Buy Britain's leading personal computer magazine. | %Bﬁ‘““m"

JUNE ISSUE ON SALE NOW
80p AT YOUR NEWSAGENT’S—BUT HURRY

MIND YOUR LANGUAGE |

)
|
I
§
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Superior Systems Lid.

178 West St, Sheffield S1 4ET. Tel.(0742) 755005
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MAIL ORDER

ALL PH'CES Prices and offers were prepared many weeks before publcation of this
magazine, and whilst every possible effort will be made to meet our offers, in

EKCLUDE VAT SOMa CoTes prices may fluctuste and we would adviss you to confirm by

telephone before ordering.

[ |

=PleaseSuppiy f__ | Name
H - £ | Address
i

i

FiElalad TP T

= - : Fot-
£ >,

= Access/Barclay/Cheque P&P+VAT £ :
§ Card No. Total =~ Code Tel
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;% Please send me the following books:
.
&
S

? i1
é? first-time users of the VIC 20, with over 60 programs.

ri
Yy
J'

el e
i.J I..Jn
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§ " ZX Users’ Club ?g

JOIN YOUR USERS’ GROUP — AND MAKE THE
MOST OF YOUR MICROCOMPUTER

INTERFACE.

() Please send me the next 12 issues of INTERFACE, containing many programs for each machine in each
issue, plus hints, tips, software, hardware and book reviews, plus special offers for members. | understand
you will be able to help me with problems regarding my computer, and let me know of any local branches
of the club in my area. | enclose £9.50 (UK), £12.50 (Europe) or £16.00 (elsewhere).

{ ) GETTING ACQUAINTED WITH YOUR ZX81 — by Tim Hartnell — £5.95. This great ZX81 book contains
over 80 programs in its 128 pages. Takes you from the first steps of programming your ZX81 to quite com-
plex programs such as WORD PROCESSOR, DRAUGHTS and LIFE. You'll find a host of programs to get
your ZX81 up and running with worthwhile programs, right from day one. Other programs include SPACE
BOY, ROLLER-BALL, CHEMIN DE FER, GRAFFITI, MICRO-MOUSE, POGO, TOWERS OF HANOI,
BLOCKOUT, SALVADOR, BANDIT and DODGE CITY.

As well as programs, there are sections to explain the use of PLOT, UNPLOT, PRINT AT, MAKING THE
MQOST OF 1K, ARRAYS, WRITING PROGRAMS, BIO-RHYTHMS, ARCADE GAMES, RANDOM
NUMBERS, PEEK AND POKE, HOW TO CONVERT PROGRAMS, USEFUL ADDRESSES, SPECIFICA-
TIONS, THE NEW ROM.

( ) THE GATEWAY GUIDE TO THE ZX81 AND ZX80 — by Mark Charlton — £6.45. Explains ZX BASIC from
first principles. 180 pages, more than 70 programs Recommended by Creative Computing.

{ ) MASTERING MACHINE CODE ON YOUR ZX81 OR ZX80 — by Tony Baker — £7.80. Warmly welcomed
by the computer press, this book has continued to attract praise, because it does exactly what it claims to
do in the title.

( ) 49 EXPLOSIVE GAMES FOR THE ZX81 (and 29 for the ZX80) — edited by Tim Hartnell — £5.95. Every
game you need: DRAUGHTS, GALACTIC INTRUDERS, STAR TREK, DEATH MAZE, 4-IN-A-ROW and
an BK ADVENTURE-type program SMUGGLERS BOLD

{ ) 34 AMAZING GAMES FOR THE 1K ZX81 — by Alastair Gourlay — £4.95. All programs dumped from the
printer and guaranteed to run. This book is the key to making the most of 1K.

GETTING ACQUAINTED WITH YOUR VIC20 — by Tim Hartnell — £6.95. This book 15 the ideal one for

{( } SYMPHONY FOR A MELANCHOLY COMPUTER and other programs for the VIC20 — £6.95. A great col-
lection of 24 great games — all dumped direct from the printer — for the VIC20.

{ )} GETTING ACQUAINTED WITH YOUR ACORN ATOM — by Trevor Sharples and Tim Hartnell — £7.95.

( ) 39 TESTED PROGRAMS FOR THE ACORN ATOM (the best of INTERFACE) — £6.45.

{ ) PASCAL FOR HUMAN BEINGS — Jeremy Ruston — £6.45. A I OM%é

INTERFACE,
44-46, Earls Court Road, Department YC, London W8 6EJ. VI c

w |
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dK'tronics zx 80/ 81
4K GRAPHICS ROM

LI mmﬁlutiﬁb‘i?-ﬂiﬂ"ﬁﬁ?';' -
:F“:' ||||1|!hi] e BE

SOME OF THE GRAPHICS
NOW POSSIBLE ON THE ZX81

The dK Graphic module is our latest ZX81 accessory. This module, unlike most other accessories
fits neatly inside your computer under the keyboard. The module comes ready built, fully tested and
complete with a 4K graphic ROM. This will give you 448 extra pre-programmed graphics, your
normal graphic set contains 64. This means that you now have 512 graphics and with there inverse
1024. This now turns the 81 into a very powerful computer, with a graphic set rarely found on larger
more expensive machines. In the ROM are lower case letters, bombs, bullets, rockets, tanks, a
complete set of invaders graphics and that only accounts for about 50 of them, there are still about
400 left (that may give you an idea as to the scope of the new ROM). However, the module does not
finish there; it also has a spare holder on the board which will accept a further 4K of ROM/RAM.
This holder can be fitted with a TK/2K RAM and can be used for user definable graphics so you can
create your own custom charactor sets. £29.95,
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HARDWARE/ SOFTWARE

ZX KEYBOARD

Now with repeat key and facilities to add numaric pad. The keyboard has all the 80/81 functions on
the keys.

The keyboard has been specially designed for the Sinclair computer and is supplied ready-built. It
also has facilities for 3 extra buttons which could be used for on/off switch, reset, etc. £27.95.
Numaric add on £10.

MEMORY 80/81

16K RAM MASSIVE ADD-ON MEMORY
for 80/81 ONLY £25.00

81 SOFTWARE

CENTIPEDE

This is the first implementation of the popular arcade game on any micro anywhere. Never mind your invaders,
etc., this is positively stunning, the speed at which this runs makes ZX invaders look like a game of simple snap.
£4.95.

3D/ 3D LABYRINTH

You have all seen 3D Labyrinth games, but this goes one stage beyond; you must manoeuvre within a cubic maze
and contend with corridors which may go left/right/up/down. Full size 3D graphical representation. £3.95.

TOOL KIT
An extremely powerful tool kit for use with the 16K 81 uses 4K of memory space. £6.95.

GRAPHIC ROM SOFTWARE

Centipede. The graphic rom version of our popular centipede game. £4.95.

SPACE INVADERS
Is the only real version of space invaders on the ZX81. £4.95.

ASTEROIDS

New for the Graphic Rom, a brilliant version of the arcade asteroid game. £4.95.

=
y 23 Sussex Road, Gorleston,
ro n I ' s Great Yarmouth, Norfolk.
Telephone: Yarmouth (0493) 602453
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o8

/so available

(FARE

¥ REQUIRE 16K RAM

(Mail Order Dept B

!ilir Mai

OCIATES

99 East St, Epsom Surrey, Tel 03727 21215

uotin %mr credit card NO, 24hr phone servi
Europe plus 70 p Elsew £1.70

IMICRDAGE ELECTRONICS
LONDON'’S BIGGESTACORN STOCKIST

OFFICIAL

BJBJC]
STOCKIST

Waorking BBC

ATOM KITS
In'our books the best computer

kit available. Build vourself

an Acorn Atom for only £135.
plus £2.50 p+p

MNew Software from Acornsoft.
Come and get them all including
Atom ChesseDesk Diarye
Adventures sinteractive Teachinge
FORTH sAtomcalc eDatabase
LISP = Game Packs 1 — 11e
From £11.50 + 30p p&p

BBC ROM

Update your Atom 1o the BBG
operating system.

Atom Discpack, £345
5% discpack only £345, operating
manual, cables. plus £2.50 p+p

The BBC Cassette Recorder £28
As chosen by the BBC, but

cheaper! £2.50 p+p

; machine in stock. Call
in for ‘hands — on’ experience.

THE GP - BDOA dot matrix printer.
LOWEST EVER PRICE

ONLY £199 g450p+p

Dot Matrix, Full 96 ASC11
character

New! Just arrived.

The fantastic GP100A

printer. Full printing width,

ALL PRICES INCLUDE VAT

ABSOLUTELY NO MORE TO PAY.

YOUR COMPUTER, JUNE 1982

" FROM THIS TO THIS

AT THE FLICK OF A SWITCH

With the new ZENITH Monitor. Choose between small or large format
depending on what you're doing. Small format for definition,

large format for display. Full 12" GREEN screen, Only E85 while
stocks last. It doesn’t change the output from your computer, just
changes the size of the display. Ideal for VIC 20, TRS 80, Atom,BBC,

+ Genie machines. £4.50 ptp

Blank RACOMM COLOUR MONITOR
CEESEI’TE‘S Absolute high resolution. 700x300
40p each, | pictals 12" £350 + £5 p+p Atom

£350 BBC, & Genie machines,

for 10. DAl Personal Computer, £684

70p pip 48K RAM 24K ROM

z If it’s not in the advertiserment.
Also available: send for our mail order lists.
2114 IC’s, Paper for most

printers, Enormous selection of We accept company/

institutional orders.

IMICROAGE ELELTRONICS

135 HALE LANE EDGWARE MIDDLESEX HA8 9QP
TEL:01-959 7119 TELEX 881 3241

Books, Leads, etc, etc, etc,




30+ PROGRAMS
FOR THE
BBC MICROCOMPUTER

This Book contains program listings, with explanations and tips
on using the BBC Micro
GAMES UTILITIES EDUCATIONAL GRAPHICS & MUSIC
"ASTRO RUN' ‘SCREEN PLAY" 73D GRAPHICS . ..
Most programs will run on Models A & B
Edited by C.J. Evans, various Authors. April 82
£5.00 inclusive of pBp

CARRYING CASES FOR MICROS

Fibrehoard cases for: ZX81: BBC Micro: Acom

Atom: Vic: Apple: 2 Apple Disks: Atari 400 or 800 £18.50 pop £2.50
For ZX81 only, COMPACT BLACK ABS CASE £21.00 pbp £2.50
Cases are foam padded with cutouts for: Micro, PSU & Casserte Recorder.
ZXB1 Cases alsn have room for RamPack & Printer. Apple cases have room
for Micro only. Fibreboard cases can be supplied modern suitcase style or
robust old fashioned style with strengthened corner pads.

Cassente leads for the BBC Micro
The BBC Micro comes with an incomplete lead

7Pin Din to 7Pin Din : £4.65 pbp 35p
7Pin Din to 5Pin Din & 2.5mm minijack £4.65 p&p 35p
7Pin Din to 2% 3.6mm & 1= 2 5mm minijacks £4.65 p&p 35p
7Fin Din PLUGS Two for £0.65 pbp 35p
PRINTER CABLE (Centronics type) £17.00 p&p S0p
4816 As used in the BBC Micro B Chips gives 16k £5.00 each
2114 As used in the Acorn Atom 20 Chips gives 10k £1.30 each
6116 As can be used to replace the Ram chip

inside the ZX81 to give 2k internal Ram £7.50 each

pEp Ram chips 50p per order

Programs & Hardware designs for the BBC Micro wanted.
VAT INCLUDED WHERE APPLICABLE

Send SAE for full Frice List
L.J.E

Microcomputers
25 HENRY AVENUE, RUSTINGTON,

! W. SUSSEX BN16 2PA (09062) 74998

. -4 o

LT B s

ZX81 ADVENTURE SPECIALISTS
C2: VOLCANIC DUNGEONHANGMAN £4.50

A} VOLCANIC DUNGEON: Rescue if you can, the Elfin Princess.
Mythical monsters, pits, firey caverns, dimimighing stréength and water
make your quest anything but aasy.,

FULL 16K PROGRAM®* SAVE GAME ROUTINE** SINGLE KEY ENTRY""
“Wolcanic Dungeon is terrific value and | would recommend it to
anyone.” Mrs. Thomas, Cormaall,

Bl HANGMAN: Deluxe version of the classic game. Play against an
opponent, of the computers 400 word vocabulary. Good graphics,

C3: ALIEN INTRUDERMHIEROGLYPHICS £5.00

A} ALIEN INTRUDER: You awaken to find you are the only survivor on
the Explorer Class 3 Starship. Can you escape before you also fall
victim to the Alien monstrosity that devoured the crew? There are
many ways to end this adventure but only one way 10 sunivel
FULL 16K PROGRAM=** INTERACTIVE GRAPHICS**

SAVE GAME ROUTINE=**

Bl HIEROGLYPHICS: Decode the ancient 39 symbaol alphabet in time 1o
save the famous explorer, “"Wullie Makeit™ from a sandy grave.
FULL 168K PROGRAM=* ANIMATED GRAPHIC DISPLAY="
RANDOM CODE*"

C4: WUMPUS ADVENTURE/MOVIE MOGUL £5.00

Al WUMPUS ADVENTURE: FOR 1 TO 4 PLAYERS! Seek the famous
creatufe in tha moast dangerous Wumpus hunt ever. All the usual
features are there SUPERBATS* PITS* TREMORS® SWAMPS*
MAGIC ARROWS**

PLUS Exciting new features: EVIL GOBLINS that will try 1o sacrifice
you to the Wumpus. GIANT SERPENTS* WUMPUS MUCK* MAGIC
SPRINGS**

FULL 16 PROGRAM®== RANDOM & PRESET CAVE PATTERNS=*
YOU CONTROL THE LEVEL OF DIFFICULTY** GREAT FUN FOR
¥YOU AND YOUR FRIENDS**

Bl MOWVIE MOGUL: Guide your film through the often hilarous traumas
of production. Use your budget wisely and you may make a fortune.
Success depends on many factors and not just luck,

FULL 16K PROGRAM®***

ORDERS: Plus 50p P&P or large S.A.E. for list to:
CARNELL SOFTWARE,
4 STAUNTON ROAD, SLOUGH, BERKS. SL2 1NT.

The above are also available from:
BUFFER MICROSHOP, STREATHAM, LONDON.

OAKLEAF COMPUTERS 1o

Education Hobbyist & Small Business Computers

Derwrorn
HES™ WXR" 0 12°
Apernrn H AR W 1Th

ITS NOT JUST
ACORNS THAT
LOOK BETTER ON AN

OAKTREE
WORKSTATION

THE UNIT SUITS BEBC

‘ ’“ AE8B APPLE PET ZX81
_ VIC 20 TRS 80 ETC.
*JUST RELEASED

TWIN USER JOYSTICK INTERFACE
£12.95 ALL INCLUSIVE

Protect the kevboard of your fully expanded Atom by interfacing Atar joveticks
to it, The joysticks plug into the interface which in tum simply plugs 1o the 64

wilty Dars, (available at £3.99 inc. if ordered with the unit). Now two peopie can
successiully play games or one parson can have more control over the Atom
Full softwars supphed. Some conversions are given for the more popular
Atom softaane packages inclueding Bug Byte, Program Power
and Acornaot

With a built in sccessory
drawer, thes smart unt turns
your sat up into a
professional and busness-le
system. The drower holds up
to 50 diskettes or your 1ape
collection and leads a1c

£19.95

LR ath ) )

Ciecler by fmepione quating
Your Card Aumsher OF Wnfe
encioEng your AATYIIRICE I

. 121 DUDLEY ROAD, GRANTHAM, LINCS NG3) 34D
Tal: (0476 1634

BBC SOFTWARE
Wordwise

The Word Processor for the BBC Micro Computer.

Word processor for the Model B Micro. Supplied in
ROM and therefore leaving about 27K for text, over 4000
words. All the usual word processor features plus several
unusual ones like a fully automatic word count. Available
soon for £65.00 + £1.50 p&p + VAT. Ask for leaflet
describing WORDWISE in more detail.

RAM UPGRADE kit to increase Model A to 32K RAM,
Run Model B programs and graphics. Supplied with
instructions — around £30.00 + VAT. Phone or write for
latest price and availability.

CASH waiting for any good programs to add to our
range. We pay excellent royalties or cash.

DEPT YC1
DMH_JTEI:'I EﬁHﬁgsz?gLﬂ
ONCEFPTS

HERTS WD4 9JJ
(09277) 62955
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HILDERBAY LTD
PROFESSIONAL SOFTWARE

Hyou don’t believe that the Sinclair ZX81 can doreal work,
come and see us at the Computer Fair Exhibition, Earls Court
(23rd-25th Apriljand the ZX Micro Fair, Central Hall,
Westminster, London SW1(30th April-1st May).

ZXB81 & 16K SOFTWARE: Reviewed in "“Your Computer” (Feb. 1982).

» Payrollfor upto 30employees. Meets all regulations £25.

* Stock Control Fast, big. and versatile £25

* Budgetfl5

#=  Critical Path Analysis Up to 500 activities £15,

* VAT &Mortgage &Loan£8. .

« GOLD: Areally good adventure; together with the intriguing
“PickaWord”. £8

+ RELIABLE 16K RAM Pack forthe ZXB1 £42

* BEAMSCAN: Beam analysis for architects and engineers £25.

« APPLE |l Payroll; £35.

+* HEWLETT PACKARD9845B: Superspline(general purpose

interpolation and tabulation).

MEMOTECH 64K Memopak £79,

*

and for well under £10.
Contact us for more details.

CROFTON PROFESSIONAL KEYBOARDS, MONITORS,VDU's
Prices include VAT, Post & Packing. COD Orders £2 extra.

TAPE HINT: Don't use the first 20 seconds
of your cassettes — most tape problems
are found near the ends of the tape.

HILDERBAY LTD

BIMOPARKWAY, REGENTS PARK
LONDON NW1T7AA

* [RANSFER MARKE]

. . .
__* JLEVELS OF PLAY« 1
* SAVE GAME FACILITY %

\ « FULL LEAGLE TAR
7/

DO YOU HAVE DIFFICULTY LOADING TAPES! VWe have the answers;

Enquiries for Hilderbay Ltd. will now be handled
by HOLDCO LTD. Tel. 01-251 3090

ALSO ON ZXB1 + 16K

Financial Budget/ Cash Flow Forecast: The program
allows thirteen columns (12 months + total). The forecast
can be changed and a "WHAT IF?" possibility can be ex-
amined on the screen. £25,

Sales Day Book: keeps a record of all invoices, with nett,
VAT, zero rated and total. £18.

Purchase Day Book: keeps records of all purchases and
VAT. £18.

Petty Cash Book: Keeps a record of all petty cash ex-
penses and allows for VAT to be calculated from total if
unknown. £18.

Cash Sales Day Book: as sales day book but with the addi-
tional “Method of payment” feature, incl. cash, cheque,
postal order, Access, Barclays, sundries and unpaid. £18.

Cassette Recorders: individually tested for ZX81 and sup-
plied with a test tape for loading. £22.

Barcharts for Architects: a simplified version, takes away
the tedious task of manually handling the problem £25.
Bank Account: calculate your bank charges whilst keep-
ing your account £5.

Architects Programs: Barchart with S-curve/Dewpoint
calculations N.B.S. on computer/Structural programs/etc.
etc.

All programs now also available for ATARI and SHARPE

HOLDCO LTD.
14, BRITTON STREET
LONDON EC1M 5NQ
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This is %OT a mere simulation. This is an exciting and highly enjoyable
gume in which sou plas the part of 3 Foolball Manager coping wiih ihe
probiems and decsions inyolved in running vour club There are so many
features i1 as impassible to Jist them here bal included dee Forim ( Livgs
feams SORMALLY win), giani-killings, wage bills 1o pay, and you can
even be sacked? 11 is a game requiring a greal deal of skill, and peosple
ill;l\- it Tor literally howrs on end (we hasve proviei} ),

WE GUARANTEE that this is one of the besl compuler games sou’ve
ever playved!

BLT BEWARL. thix game ix exiremels addictive!

SLIREIRNRRRIRY 3 T =
FOOTBALL MANAGER - B8 P Nk tak aast
HARDWARE REQUIRED |
Z TR580/ |

7 Video Genie

T Caepler seogd hogae/ PLEY for £7 95
sl vl tee AFNE TIVE GAMES
et thepe, ¥.C. P.4), Rax 272
CINNIRURROW

MILTON KEVNEY MK TNE
PLEASE STATE COMPUTER

K LEVELII

16K RAM I6K RAM

COLOUR ON A ZX!
From Ellapbee@ (Graphics)
Now you can add a coloured background to your

displays with high quality P.V.C. in either blue or
green.

ONLY £2-95 + p.p. per pack*

No loss of clarity

Cuts eye strain considerably

Easily removed

Strong flexible P.V.C.

Each sheet measures 15" x 12'° (Larger sizes
available on request)

Fits most b/w TV's up to 19" screen

Full instructions provided

Send cheque/P.0. to:-
Ellanbee (Graphics)
MICHAEL HOUSE, NORTH BURNS
CHESTER-LE-STREET
CO. DURHAM DH3 3TF
Tel: (0385) 886987
* Pack contains 1 Blue & 1 Green
Please allow 28 days for delivery
Postage & Packing 0.55p *




“STARTREK"”

16K STARTREK: Exciting space adventure game
including klingons starbases, phasors, 8xB galaxy,
4-levels of play, long and short range scanners, etc

“SUPER-WUMPUS"”

16K SUPER-WUMPUS: Can you hunt and catch the
mysterious wumpus in his underground labyrinth?
Intriguing underground adventure.

“GRAPHIC GOLF”

16K GRAPHIC GOLF: Test your golfing skills on
SILVERSOFT'S 18-hole golf course. Many hazards
including lakes, trees, streams, rough, etc.

“GAMES PACK 1"

16K GAMES PACK 1: Fantastic value for money,
nearly 50K of programs on one cassatte. Five games
including “Real Time Graphic™ Lunar Lander, Starwars,
Hammurabi, Minefield, Mastermind.

“3D-MYSTERY MAZE"”

16K 3D MYSTERY MAZE: Amazing three dimensional

NEW!! NEW!! NEW!!
ARCADE GAMES!
“SPACE-INVADERS"”

Simply the best yet, the closest thing 1o real space
invaders on the ZX-81 including 1 or 2 player option and
software to drive the QS-character board for reall

invaders.
“ASTEROIDS"”

Authentic representation of the arcade game with left,
right, thrust & fire controls, 5-levels of play & alien

spaceships.
“DROPOUT"

Can you stop the aliens from building up in their launch
chutes bafore they drop down & destroy you. Exciting
arcade game.

Cheques/POs payable to “SILVERSOFT™.

Prices Astercids & Dropout £5.95 each
The rest £4.95 each
Two or more deduct £1.00
S.AE. FOR CATALOGUES

maze. Walk through the maze in 3-dimensions, ultra-
fast machine code display, hundreds of different mazes.

“IZIXN-ZOMBIES"” I et e A e 92 1 48 maia s a5 SR G¥ A AN A A s s s mis

Can you escape from the man-eating zombies by lead-
ing them into the pits? B-levels of play, increasing
ditficulty.

SILVERSOFT (Dept. ¥YC)
B 40 Empress Avenue, Iford, Essex.
Tel: 01-518 0877

Zx81, VIC-20 & BBC SOFTWARE WANTED
EXCELLENT ROYALTIES SAE FOR DETAUS

|

'1

FAST RELIABLE PROGRAM STORAGE FOR THE
ZX81 IS NOW HERE. THE L.E.S. FAST
TRANSFER SYSTEM OPERATES AT OVER 6000
BAUD USING ANY GOOD QUALITY AUDIO OUR EPROM PROGRAMMER. AS EASY TO USE
CASSETTE FOR PROGRAM STORAGE. THE AS A CASSETTE RECORDER,

Inclusive price £99.50 (Discounts for Schools/Clubs
. . . Write for details)

F.T.S. PLUGS INTO THE EXPANSION PORT BUT
DOES NOT INHIBIT THE USE OF RAM PACKS
ETC. SOFTWARE IS ON BOARD TO OPERATE

EPROM
PROGRAMMER

Programs 2716, 2732 and

MOTHER
BOARD

Fully buffered and
equipped for up to 6
expansion boards.
Auxiliary 5 volt regulation
is required. Built only.

EPROM BOARD
Takes 4 = 2716 Eproms.

Switch selectable.
Kit enly £10.00

2764 Eproms under soft-
wara control. Software is
on board the F.T.S. or is
free on a cassette at
standard speed,

£42.00 Incl. ' Withreg..........E35.00 Incl.
£35.00 Incl. Without..........£33.50 Incl.

LANSUOLWNE Elecironic S

UNIT 21 BEOROUGH ROAD INDUSTRIAL ESTATE,
STEEPLEJACK WAY,
DARLINGTON,

CO. DURHAM,

DL1 1TG.

dMHz Z80 CPU EUROCARD SIZE WITH STD
CONNECTOR Usual lines buffered, reset selectable
to any address, also either polarity. SAE Details.
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AUTORAM

The sole ZX81 agent for the
Arab World is interested in
software, publications,
add-ons, etc.

Don’t miss this opportunity
— ACT NOW!

Send samples of all you have to:

AUTCORAM

e et

P.O. BOX 147

JEDDAH, SAUDI ARABIA
Tel: 6604212

Telex: 402 276 AUTORAM S.J.

BEEBUG TiE

BBC MICRO

INDEPENDENT NATIONAL USER
GROUP FOR THE BBC MICRO

IF YOUVE GOT A BBC MACHINE, OR HAVE
ORDERED ONE, OR ARE JUST THINKING ABOUT
GETTING ONE, THEN WE HOPE BEEBUG HAS SOME-
THING TO OFFER YOU.

BEEBUG provides a central information point for users
of the BBC Micro, and is a registered referral centre for
the BBC project.

We run a regular newsletter (10 issues per year)
devoted exclusively to the BBC machine.

New program listings in each issue (3.-D Noughts and
Crosses, and full colour Moon Lander in the April issue).
Hardware hints and tips. How to decide between the A and
B options. How to upgrade the A option. Reviews of the
latest software. A series of articles on getting the most
out of your machine. How to add joysticks and games
paddles to both the A and B options. Software competi-
tion. A beginners guide to BBC BASIC starting in the
April issue. Discount software and hardware. Regular
advice clinie to answer your queries. Other projects and
activities in the pipeline, plus a host of ideas contributed by

members. Dr D. E. Graham,
Sheridan Williams

Membership: BEEBUG
Introducto ffar:
Er?ncl:r?th?[:jgr PO BOX 50

1 year £8.50 St. Albans, Herts.

Make cheques payable to
BEEBUG or s.a.e. for further details
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ZX81owners

Protos

Keyboard is here:

At last! A reaf, full size keyboard in a top quality case for
your ZX-81,

Simply unscrew your ZX-81 printed circuit board from its
black Sinclair case and plug into Protos.

FULLY BUILT £64.95 inc. VAT

® More accurate, faster typing with bigger and real keys

® 40 colour coded key-tops for easy reading

® Robust, ‘big’ computer construction

® PCB prepared for more add-ons to come

® New edge connector provided for Sinclair and other
manufacturers’ peripherals

# Key legends can be changed for future new ROM functions

® Sinclair PCB fully enclosed — and room for much more

If you feel you've outgrown your ZX-81 don’t sell it for

peanuts and move to another system. Add it to Protos

and make your ZX-81 grow.

For details, large SAE, please. For orders add £2.80 post and
packing. Chegues to 'Frome Computing’.

prO'os Er;rT:utin a,

20 Ashtree

d; ;
Computer| o
BA11 2SF

Systems &)

.“t
If you are interested in a particular article/special
feature or advertisement in this journal

HAVE A GOOD LOOK AT OUR
REPRINT SERVICE!

We ofter an excellent, reasonably priced service
working to your own specifications to produce a
valuable and prestigeous addition to vyour
promotional material. (Minimum order 250 copies).
Telephone Michael Rogers on 01-661 3036 or

complete and return the form below.

— — — — — — — — — —

To: Michael Rogers, Your Computer, Reprint Depart-
ment, Quadrant House, Sutton, Surrey SM2 5AS.

laminterestedin .............. copies of article/advert.

.............................. featured in this

c.eaengigsuedsated ......:..

journalonpages ..........

Please send me full details of your reprint service by
return of post.

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

-------------------------------------------
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MDR (INTERFACES

CONTROL MACHINES, ROBOTS,
FACTORY OR HOME

Have you ever wanted your MICRO to control 2 maching for you, or

manage your house? If s0, the MDR ‘"MICROCOMPUTER CONTROL

INTERFACE’ will give you isolated channels of OUTPUT (BA @ 250

volts) and switch sensing INPUTS.

Available now for connection to PET USER, PORT, R3232 and
IEEE488, allowing expansion up to more than 300 channels,

Supplied complete with connecting cables, full data and guarantee

from £12.54 per channel. Ccmplele preprogrammed sysiems of
individual componenis 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.

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

ZX81 GAMES

FED UP WITH BEING RIPPED OFF?

i HAVE YOU BOUGHT
BORING/WORTHLESS/RUBBISH GAMES? |

DONT DESPAIR, TRY THESE!

ASTERQIDS
GAMESTAPE 1, for 1K only £3.95 =
10 games incl. ASTEROIDS, UFD, CODE, BOMBER, .
GUILLOTINE, ETC.
PROBABLY THE BEST VALUE 1K TAPE AVAILABLE!
We've done in 1K, games that some of our compeatitons
required 16K {0 dol

STARFIGHTER GAMESTAPEZ for 16K
“STARFIGHTER . . . You are fighting a1 the end of the I

only £4,.95

universe, how man'sr ANaMmy can you destroy? A graphic
simulation,
PYRAMID . . . Can you move the PYRAMID? Make a
mistake and it will eollapse! A thinkers gama.

ARTIST . . . become an ARTIST, than use the 10
memaories to store your drawings. Incl. SAVE, COPY, ete.

GAMESTAPE 3. for 16K only £4.95
*CATACOMBS . . . A Multi-Level Graphics Adventure.
You are alone and lost in the CATACOMBS. How long
can you survive? Before you starve 10 death, or one of
the many MONSTERS gets you! Can YOU discover the
secrets of the CATACOMBS.

GAMES MARKED * incl. Machine Code

J. K. GREYE SOFTWARE

Dept. YC, 16 PARK STREET, BATH, AVON BA12TE
Trade enguiries welcome

3D MONSTER MAZE GAMESTAPE 4, for 16K only £5.95
Unbelievable Graphics! Can you find your way through the
Maze? The EXIT is there somewhere, but then sois a T.REX
and its after YOU! All in 3D, you've never seen anything like
this before!
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Borh RAM packs use same near black ABS plastic care fondy 27 % 47 x X6 mm. )
Supphed with foam strig conneclor o improve mechanical Stabiry
Fully cormpatible with X Printer

¥ 16K RAM row aﬁ
S New! Bk F::HM( wacble)£75-00

Weten ordiring either RAM choose ary ond fem from our renge
of sofreere abrsolutely FREE

o duality Softuare

IXBY GALAXY INVADERS (rinimum 4& RAM népded) i machine coos

o L LN O £3.00
INVADERS for the unecpandsd VICH, Machine code, colous and mmﬂ
and inEtructions £5.90
ZXE1 MULTIGRAPHICS {18k FAM nesded) create drwings, stvirtsing IEpVE KE. o0
screen, Kumerous pring i BTyien incheding Iower case, Displays may h. SAVEd an Jp.-
previed o0 your 2% Printer Cassetie and ﬁwmm £4.50
ZXE1 1k GAMES [5 real-tima and sducasionsl games!
8 gnd ingTucTions . .00
ZNEY 1k GRAPHICS [Kalexdoscops, Large Print, Madium Print, Draw & Pictuns)
and instructions.. .. £3.00
l.'..-r-ua only I12p¢aﬂwaﬂrﬂg accurate lstinge, notes, information and iceas) £3.00
Package of cossetio and Marual .. ............. & 450
ZXE1 1k STATISTICS {4 programs of descripive and mfasentisl statistics)
R I IO - i sainm it ik b M A b e i o s £3.00
Bookiet (B pages contuining kEtings, STAREEN.] .. .o e ieees s £.00
Caasenie and bookie 4,00

ZXB0 sofoware also availabla

Prices all-inclusive in Britigh fales
Evropedn customers please add 30p per software itemn; woridwide T0p.
Overseas customers write for detass of hardware msding chargos
BRIDGE SOFTWARE [Y) s svcer oot
3 FERNWOOD, MARPLE BRIDGE, STOCKPORT, CHESHIRE SK6 SBE
Send &.8.9. for detals

SToP PrESS! SPECTRUM :gﬂuﬂ! ru;;_ig- seo
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GenleI & II Approved Dealers &J) ¢
AVON Micr: e, Bath, 0225 334659/319705, BEDI'DRB .
Comserve, Bedford, 0234 216745, BERKSHIRE P
Reading, 0743 589249, Castle Computerstmdsor}

07535 58115. BIRMINGHAM Ward Electronics,

Birmingham, 021 554 0708. Consuitant Eiectronics,

Birmingham, 021 382 7247. A. E. Chapmanand Co. 3 .
Cradeley Heath, 0384 65497/8. EUCEIHGHMBIRE

Photo Acoustics, Newport Pagnell, 0908 610625.
CAMBRIDGESHIRE Cambnidge Micro Computers,
Cambridge, 0223 314666. CHESHIRE Hewanrt
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 Electrics, Poole, 0202 746555. ESSEX Emprise,
Colchester, 0206 865526. GLOUCESTERSHIRE
Computer Shack, Cheltenham, 0242 584343.
HERTFORDSHIRE Photo Acoustics, Watford,

0923 40698, Q Tek Systems, Slauana;{re 0438 65385.
Chrizalid Systemns and Software Rerlchamsted,

044 27 ?{559 KENT Swanleyr E]ec‘l:mrucs Swa.nley.
0332 84851, LANCASHIRE Harden Microsystems,
, 0253 27590. Sound Service, Burnley,
0232 38481 Computercat, Leigh, 0942 605730. BEC
Computerworld (Live 13 051-708 7100. LEICESTERSHIRE Kram
Electronics, Leicester, 0533 27556. LONDON City Microsystems,
EC2, 01 588 7272/4. Wason Microchi , N 18,01 80T 1757/2230. Premier
Publications, Anerley SE20,01 6597 31. NORTH EAST Briers Computer
Services, Middlesborough, 0642 242017. General Northern Microcomputers,
Hartlepool, 0783 B638T 1. HCCS Associates, Gateshead, 0632 821924.
NOTTINGHAMSHIRE Midland Microcomputers, Nottingham, 0602 2987741,
Mansfield Computers, Mansfield, 0623 31202. East Midland Computer
Services, Amold, 0602 25?0?9 Elec'l:mruc 5emcmg Co Lentnn
0602 783338. NORFOLK A Angiia Computer Cenire, Norwich, 0603 25652.
B e R o I M,
ystems, tniy, eglow e t
AAAAA r"'l-...-.u -~ § L
T Bxco Compiing, o ML A e E o @ Sole Importers:
Computers, Edm.buggh 031 343 1055. Victor Moms and Co., Glasgow,

041221 8958. SHRO Tarrant Electronics, Newport, 0952 814275,
SOUTH WEST Diskwise, Plymouth (0752) 267000. West Devon Electronics,
Yelverton, 082 285 3434. Bitsand Bytes, Bamstaple, 0271 72789, SUFFOLK
Elgelec Lid., Ipswich, 0473 711164. SURREY Cmvdun Computer Centre,
Thornton Heat l]l 891280, WALES Tryfan 'P?emﬁ Bangor, 0248 52042.
W'ESTM]DLENDS AllenT"uF Semces Smke on nt, 0782 616929.
WILTSHIRE Everyman Computers, Westbury, 0373823784. B&D
Computing (Swindon), 0793 762449. YORKSHIRE Media 5 Ltd; Sowerby
Bridge 0422 33580. Advance TV Services, Bradford, 0274 585333.
Huddersfield Computer Centre, Huddersfield, 1484 20774, Comprite,
Bradford, 0274 . Superior Systems Ltd., Sheffield, 0742 7

Photo Electrics, Sheﬂielr:l 0742 53865. Ebor Campure: Services (York)
0904 791595. NORTHERN IRELAND Business Electronic Equipment,

Belfast, 0232 46161. Brintain Laboratories, Belfast 0232 28374, Chesterfield Road. M ﬂﬂOG}L D—BI'b}’ShiI"E DE4 5LE.
Telephone: 0629 4995. Telex: 377482 Lowlec G.
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FOR A FREE BROCHURE, RING LINDA OR
SUE ON SOUTHEND {0702) 613081

FORCREDITCARD ORDERS, RING JACKIE
OR PAMON SOUTHEND (0702)618144

CHEQUES AND P.O.s TO:

AUDIO-COMPUTERS

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

ALL PRICES INCLUDE V.AT. AND POSTAGE

TELEX 995337 G AUDCOM
A TRADEMARK OF SOLIDISK LTD.
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See it here, buy it now

AT YOUR LOCAL \
BRANCH TODAY!

Birmingham EByieshop Computeriand 94/96 Hurst 51, BS 4TD Tel: 021 822 7149 London Byloshop Computerland 324 Eusion Road London W1 Tel: 01-387 0505 Mottingham Byieshop Computeriand
82A Upper Pariament 51 NG1 BLF Tel: 0502 40576 Manchester Syteshop Compulertand 11 Gaeway House Piccadily Station Approach Tek D81 235 2737 Glasgow Byieshon Computsriand Magnes!
House §1 Wateriop St, G2 TEP Tek 041 221 7408

A mambas of the Coman EW Group of Companias



