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KAYDE Electronic Systems

ZX80/1
ZX KEYBOARD WITH
REPEAT KEY

&4
Fully cased keyboard ........ £37.95 &9 |
Uncased keyboard............. £27.95 N
Keyboard Case................... £10.95

This is a highly professional keyboard using execulive bultons as found on top quality
computers. Il has a repeal 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 markel

KAYDE 16K RAM PACKS

The 16K RAMPACK simply plugs straighl into the user port al the rear of your computer. Il s fully te

compatible with all accessories and needs no exira power and therefore it will run quile happily on your ; 9

Sinclair power supply. It does not over-heat and will not lose memory at all. As you may know, some ﬂ:c. - 9
makes go down lo 11K after being on for a while "'4?. s

This 16K RAMPACK is very stable and will not wobble or cause you 1o lose your programme. It comes
fully buill and tested with a complele money-back Guarantee.

KAYDE FLEXIBLE RIBBON CONNECTOR

Stops movement of HAM FACK and other accessories
(Not needed with a KAYDE RAMPACK)

KAYDE 4K GRAPHICS BOARD

The KAYDE Graphics Board is probably our best accessory yet. |l fits neatly inside yvour ZX81. It
comes complete with a pre-programmed 2K Graphics ROM. This will give nearly 450 exira graphics t
and with the inverse makes a total of over nine hundred. e

The KAYDE Graphics Board has facilities for either 2K of RAM (for user definable graphics), 4K of ROM ""'q r
or our 4K Tool Kit Chips that will be available shortly. All the graphics are completely software

controlled, therefore they can be written into your programmes, Here are a few examples: A full set of

gpace invaders — Puckman — Bullets, Bombs — Tanks — Laser Bases and Alien Ships.

NO EXTRA POWER NEEDED

KAYDE 16K GRAPHICS BOARD SOFTWARE

PECKMAMN: The anly true ZX version of the popular arcade game tﬂ'
Centipede: "In all | think this is the best presented moving graphics program |I've yel seen. Phil Garraf, e,‘;:fs
Interface

SPACE INVADERS: The best version availlable anywhara. Graphics soltware can only ba used with a graphics board

KAYDE 16K 81 SOFTWARE

Centipede: "'In all | think this is the beslt presented moving graphics program |'ve yet seen.” Phil Garralt,
Interface.

3D/3D Labyrinth: A Cubit Maze that has corridors which may go left, right, up, down. Peckman (the
latest addition in 81 games)

All products include VAT are fully
built and tested and come with a : cheques. payable o Kayde Eleclronic Systems Lid
COMPLETE MONEY BACK GUARANTEE e ————— e

WHY WAIT TO PAY MORE — I___'—_____"__ ST TR TR
Pl d ME .oveinriernnnees- 24 KByboards with repeat key E£37.95 sach

FAST, IMMEDIATE DELIVERY I F'J;:: :::d E: > !" . 16K RAMPACKS Eig g.g nn.:lh-n I
P d HE ihle ribbon connectors  £1 eac

Post to: D'Ept PW1 l FIE::: i:g :: 15; 4:::‘ gramc: hn;nn:d: E:g 3: englh'n I

I Pl )| — grnp cs board software ea
-lﬁﬁgdg GEE:II'E}HIE Systems Lid : PIORS® SANE MR e soismseienn: 6K 81 SOMWare  £5.95 sach :
VISA | encl

Great Yarmouth _ | Ni”r:“ |

Norfolk NR30 1PJ s |

Tel: 0493 57867 (Dept. PW1) | ress

Don't forget you can always order on | |

the telephone with your credii card I |

I

Please add £1,50 p&p for all hardwara and 50p for all software. Please make I
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How to submit articles
Articles which are submitted for publication
should not be more than 1000 words long.
All submissions should be typed and a double
space should be left between each line.
Programs should, whenever possible, be
computer printed.
Al presenl we cannol guarantee 1o retumn
every submitied arlicle, so please keep a copy.

Accuracy

Popular Computing Weekly cannot accept any
responsibility for any errors in programs we
publish, although we will always try our best to
make sure programs work.
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this popular board game.

Reviews 10
Is it worth buying the ICL ZX81 tapes?
Open Forum 13
Seven pages of programs.
Programming 20
Controlling ZX81 graphics.

Spectrum 21
Spectrum graphics, by Nick Hampshire.
Benchmark 22
Sam Blythe tesis the top computers.
Sound & vision 23
BBC sound with the envelope
command.

Peek & poke 25
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Editorial

Since we launched this magazine,
only nine weeks ago, we have been
surprised by the standard of the prog-
rams which you send in.

We have already criticised the num-
ber of blood-thirsty programs we re-
ceive. But, on reflection, what is sur-
prising is the speed at which newcom-
ers to home computing learn to prog-
ram at quite an advanced level.

The limitations of Basic as a lan-
guage for programming must, by now,
be clear to most of you.

It is easy to learn and so is a good
introduction. But it is very, very slow
and it takes up far too much valuable
memory space.

The answer is to have the courage
to jump in at the deep end and start
programming in machine code.

It is not easy — it takes a fair bit of
effort and commitment to come fio
grips with it. But that effort is well
rewarded.

To help you along we will be far
more willing to accept machine code
programs for publication.

Next Week

From a missile base on
Atlantis you must do battle
with an enormous monster of the
deeps in a new game called Shark
Attack.
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Classified

20 SIMPLE ELECTRONIC
PROJECTS FOR THE ZX81
and other computers

Make the most of your Micro-
computer with this greal book
of construction projects. £6.45.

Available from:
National ZX Users' Club
44-46 Earls Court Road

London W8 GEJ

Please make your cheque payable o
Imaracs,

ZX USERS

FOR NEAT AGCURATE PROGRAM-
MING, “COMPUTER PROGRAMME
SHEETS". 312 COLUMNS WIDE. STILL
OMLY £3.25 PER PACKET, 75 LOOSE
LEAF A4 SIZE SHEETS. K. W. GRIF-
FITHS, 28 PRIOBS WALK, BELMONT
ROAD, HEREFORD (0432) 266605,

EXPANDED ZXB1. 3-8K, full size
Qwerty keyboard, memory and mini
soundboard, all in case plus four books
and software. £75 ono. Tilbury (03752)
5834,

ZXB1 Programs. Games, utilities,
machine code edior. Tel: 0234 46248.

VIC-20. Datasetle, superexpander,
joystick, many programs, books elc.
£250. Tel: 021-777 6827.

ZX81. Software, 16K handmade —
excellent graphics, £4; 1K super-tape
— includes mastermind, echo, pon-
toon, fruit, sketch, multiplication race,
roulette, roll-a-ball, £3.50; 16K skelch-
draw and save 12 sketches on tape,
£3.95; 32K or 16K nolepad — save 40
(20 with 16K) pages of data on tape,
£3.95; specily memory size when
ordering. 16K language dictionary —
make your own dictionary, and save it

on lape, £2.50; add £1 for PAP. Send

sae for further details to T, Meakin, 28
Spinney Rise, Toton, NoHingham
NG2 BJN.

VIC-20 wilth cassette, Introduction to
basic, little used. £195. 01-794 4180
daytime.

ZX81 1K SOFTWARE. 2 packs of 5
listings. £1 each. Send sae to 37
Acacia Drive, Sution. For listings or
more delails.

ZXB81 16K Ram manual, leads elc, with
book and chess cassette. £80. 01-899
7504,

VIC-20 and cassefte deck, program-
mer's and cariridge, many program-
mes and extras. £130. 01-764 5184,

ZX81 16K machine code brickstop
prevenl, earth from being buried in
space debris at 5 skill levels for £3.50
to Adrian Olejniczak, 55 Arden Road,
Fumnace Green, Crawley, Sussex.

SHARP MZBOK 48K plus games (in-
cluding Space Invaders). Perfect con-
dition. £250 ono. Phone 01-430 7180
(day) or 01-555 B054 (evenings).

TAS-80. 16K LI, monitor, CTR 80
cassetta £100, plus programs books
and manuals. £280 ono. Tel: 0773
833394 (Derbys).

MICROTAN 40K RAM. Tanex, basic,
Xbug, toolkit, system rack, keyboard,
keypad. £325. Tel: Brentwood 230209
after 6 pm.

ZXB0 4 K. Rom games! Star search —
based on the classic Startrek. 100
sector universe, klingons, scanners,
star bases, maps, etc. 6K or 314K plus
1K. State which. Send sae for list of
others. All £3.99. Pledger, 102 Bos-
combe Road, Southend, Essex.

ZXB1 16K as new, manual, leads,
various books and tapes. Bargain at
£B0. Crisis forces sale, 01-549 0650

ZX81 16K. Many programs plus
mastering machine code book. £100
ono (under guarantee). Mark Colling-
wood (215). 01-589 8247 ext 12
weekends.

ZXB1 16K perfect working order. £70.
Richard 01-930 9645 (work) 01-340
97e2€ (home).

ZX81 scientific pack, stalistics: T-test,
chi-squared, analysis variance. Plots:
graph, histogram, bar charl. £6.95.
Read, 9 Vicarage Close, Waterbeach
CBs 930G,

ZX81 PLUS 16K including plenty of
software and books, E100. Worthing
46723 evanings.

ATARI 400, recorder plus games in-
cluding Star ralders, Galaxians elc cos!
£600 plus. Sell £450. May split.
Accrington 31573.

ZX81 BLEEP. Provides audible feed-

back. Improves your keyboard cheap-
ly, fits inside. Simple plug-in, no solder-
ing connections. Aids faster more
accurate programming, £8.85 includes
instructions, P&P+VAT. Fulcrum Pro-
ducts, Dept. W, Hillside, Steep Lane,
Findon, W. Sussex.

ZX81 16K RAM GAME CASSETTES:
Gat Them Before your Bosses get You!
Masty Invaders £4.95; Solve the Clues
ff you want lo Escape! Very Nasly
Mountain £6.85. Giltrole Ltd, Dept
CW, PO Box 50, Rugby, Warks
CV21 4DH.

ZX81 16K FRUIT MACHINE. 2 fruits in
view. Fealuring holds, nudge up/down,
gamble/collect on full size graphic dis-
play. Casselte £4.50. K. Bylett, 118
Sarrel Bank, Forestdale, Croydon, Sur-
rey CRO 9LY.

VIC-20 3.5K/CASSETTE RECORDER
plus full support literature, brand new
£175. 0773-831291 afler 7.30 pm
(near Derby).

ZX81 16K STORE/SORT PROGRAM.
Store, sort and order 100's of items of
information and amend as requirad.
Tape and instructions £4.95. J. Black-
ford, 63 Eltisley Avenue, Cambridge 3.

ZX81 1K MACHINE CODE PROG-
RAMS. Bomb run, lite, line renumber. 3
listings. £1 plus sae. A. H. Gayne, 7
Ashurs! Crescent, Corby, Northanls

DE RE ATARI The manual tha! tells
you the things about Atari computers
that Atari don't! £17+50p P&P. Per-
sonal Compuler Palace, 4-6 Castle
Streat, Reading, Berkshire, Send for
our massive book and software lists lor
VIC-20 and Atari compulers.

ATOM 12K plus 12K, 3 books, new,
ofters around £190. Also ZX81 16K,
£60. Phone Terry, 01-669 0457 even-
ings (Wallington, Surray).

ZXB1 under guarantes, 16K, six prog-
ram cassettes (Invaders, Mazogs),
£90. Totton B61181.

ZX81 “Invaders”, 16K machine code
game. Full screan graphics with scor-
ing. Cassalte and instructions only £3.
Richard Bond, Sands Farm, Old War-
wick Road, Lapworth, West Midlands.

VIC 20, 4 months old, plus BK RAM
data cassette unit. Vic revealed manu-
al and 10 programs. Telsphone
Clevedon (Avon) 87 8322, £210 ono.

FOR SALE: Superboard Mk Il compu-
ter, cased, BK ram, £160 ono. Tel: Rob
01-267 6447 avenings.

Line by line: For private individuals, 20p per word, minimum 10 words,
For companies, traders, and all commercial bodies, 40p par word, minimum 20 words :
Semi-display: £10 per single column cenlimetra, minimum length 3 cm. (Please supply AW as PMT. Or supply rough satling

instructions.)

AMERICAN COMPUTER (LNW-BO).
Printed circuit board for sala with
manuals, TRS-80 compalible, £80 wilh
I'C sockels. Tel: Rob 01-267 6447,
evenings.

A CAREER IN COMPUTERS. Young
man/woman wanted o help manage
an Apple dealership in Londgn. Our
client offars training, good working
conditions, bul long hours, A salary of
around £6,500 is offerad depandent on
age and expenenca. You must have al
leas! a 'hobbiast’ knowladge of compu-
ters and a willingness to learn about all
types of hardware and softwara. Cur
client would expect applicants o be
around 20 but a senior school leaver
would be considered. Write with full
detaits lo: John Clarke, Dealer Deals
Ltd, 20 Oranga Street, London, WC2.

ZX USERS, for neal, accurale prog-
ramming, ''Computer Program
Sheets", 32 columns wide, £3.25 per
packet, 75 loose leaf A4 size shaets. K.
W. Griffiths, 29 Priors Walk, Bslmont
Road, Heraford. Tel: Homeford 0432-
266605

ZX81 plus 16K RAM, E70. Swanley
(Kent) 64173 after 4 pm.

ZX81 COMPLETE, as new: £65. 16K
RAM: £25. Both: £85 ono. Tel: 01-784
2078.

ANGLO AMERICAN SOFTWARE CO
wish to apologise to all their customears
for any delay or inconveniance caused
on orders received by this company
before May 10. This was due to a staff
problem and arders placed before this
date have been mislaid. Would any-
body who has senl an order please
contact them as soon as possible so
that the orders can be fulfiled. Mike
Davis, Anglo Amencan Software Co,
138A Straltford Hoad, Sparkhill, Birm-
ingham B11 1AG. (Tel: 021 771 2996/
2736).

CLASSIFIED ADVERTISING RATES:

Canditions: All copy for Classilied section musl be pre-paid. Cheques and postal orders should amive al least two weeks

before the publication date.

It you wish to discuss your ad, please ring Alastair Macintosh 01-830 3840,

--------------------------1

“Here’s my classified ad.

(Please write your copy in capital letters on the lines below.)

Please continue on a separate sheel ol paper

Tﬂhphﬂnﬂ e T T T T T TR TP P P PP P T S YT 1Y

Please cut out and send this form to: Classified Department, Popular Computing Weekly,
Hobhouse Court, 19 Whitcomb Street, London WC2
i i i i i i i i 1 il rr i rr 1y

| make this ...... ... words, at .......... perwordsoloweyouf,........
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News

The Micro-Ed . . . from Lucas.

New Nascom
goes for class

Lucas Logic has announced a
new version of the Nascom 2
microcomputer, the Micro-
Ed.

There are already several
thousand Nascom 2s in use in
secondary education and it 1s
for such applications that the
Micro-Ed is designed.

With this use 1in mind, the
re-packaged and improved
Nascom 2 is housed in a sturdy
black structural foam plastic
case. It is completely self-
contained with the power
supply within the casing.

The Micro-Ed has 8K of
user RAM and can be used
either as a cassette-based sys-
tem or as part of a maore
advanced installation, using
the newly developed Lucas
networking system,

This NAS NET networking
system allows the use of up to
32 Micro-Ed machines with a
control Nascom 3 — perhaps
with disk storage and printer
output,

The range of software and
hardware currently available
for the Nascom 2 will be com-
patible with the new Micro.

The basic Micro-Ed costs
£399 plus VAT and orders will
be fulfilled within 28 days. The
networking system should be
available by the end of July.

More information from
Lucas Logic Ltd, Welton
Road, Wedgnock: Industrial
Estate, Warwick.

Phoenix rises
for the ZX81

Winged Avenger, a version of
the arcade game, Phoenix
written for the ZX81, with
seven levels of play from
reasonable to sadistic, has now
been produced for £5.95 by
Work Force, 140 Wilsden
Avenue, Luton.

Design flaw halts
Spectrum delivery

By David Kelly

Production of the new Sinclair
Spectrum has been halted and
dispatch of the micro to the
17,000 initial purchasers has
been postponed.

This follows the discovery of
a fault in the first production
models.

A further four-week delay 1s
now expected. This is in addi-
tion to the two-week set-back
to orders placed within the
first week of the launch.

The delay follows Sinclair’s
strenuous  assertion that it
would keep to the promised
28-day delivery schedule.

At the time of the launch,
Clive Sinclair claimed the first
orders would be fulfilled with-
in two weeks.

Sinclair's Bill Nicholls had
already acknowledged prob-
lems in meeting orders so far
placed. However, he empha-
sised that the “teething trou-
bles'" reported in Popular
Computing Weekly (Vol | No
6) arose only in the pre-
production models released
for review. He said that none
of these micros were being
sold and that in the production

models the problems had been
overcome.

Now, would-be purchasers
of the Spectrum have been
told by Sinclair Research that
they will have to wait up to
eight weeks from order to de-
livery.

Confirming this delay. Bill
Nicholls said that the entire
first production run, which
was to have been dispatched
on June 2, had been returned
to the Timex factory for furth-
er work.

A “circuit design problem™
caused by a clash between the
ZBUA and the ULA on the
data bus is to blame.
Apparently, both components
were trying to use the data bus
at the same time. Sinclair has
now cured the problem by
inserting a buffer between the
ZBOA and the ULA.

Bill Nicholls said Sinclair
very much regretted the diffi-
culties and claimed that Sinc-
lair Research “*had the scale of
production to cope and the
problem should be rolled-over
pretty soon.”

Meanwhile, no shipments of
the Spectrum are being made.

FIASCO completes

the transformation

FIASCO (fully interactive
algebraic symbolic computing)
15 a new software package cap-
able of evaluating polyno-
mials, differentials, integrals.
trigonometry and even Legen-
dre mulitpliers. It does so us-
ing the normal algebraic nota-
tion.

The package, for use with a
Pet, is written for 32K of disc
store by James Gawlik. It is a
version of his program for the
ICL 1900 series main-frames.
The program wuses standard
mathematical notation and
rational arithmetic, with prop-
erly displayed exponents and
subscripts, and with correct
symbols for summation, in-
tegration and factornials.

FIASCO also contains the
necessary software to perform

all the basic algebraic func-
tions, It costs £80 plus VAT

and 15 availlable from MacMic-

ro Ltd, Beaufort House, Shore
Street, Beauly, Inverness.

Bigger and
better port
from Thurnall

A 16-line input/output port
forms the basis of the new
Thurnall range of add-ons for
use with ZX81 and Spectrum,

The programmable port,
manufactured by Thurnall En-
gineering, is based on the
ZBOA PI/O chip. It allows
bi-directional data transport in
a variety of configurations and
includes full handshaking.

Neil McArthur, of Thurnall
Engineering, explained that
the operation of the port is
programmable from the ZX81/
80 or Spectrum keyboard. The
16 lines are dedicated, for ex-
ample, in one arrangement as
8-bit input plus B-bit output.

The unit has been designed
for use with the ZXEl, but
Thurnall is producing an adap-
tor to enable its use with the
Spectrum.

The port plugs into the
memory expansion socket on
the micro and has two sockets
itself. One of these allows con-
nection of a suitable RAM
pack and the other is to con-
nect the range of new add-ons
designed by Thurnall.

These include a four-output
motherboard, a four-channel
relay box capable of switching
mains voltages (for controlling
lighting, heating, etc.), joy-
stick, an B-bit switch unmit (to
set up individual binary
codes), an 8§ LED monitor and
a dnver box (similar to the
relay box but not capable of
switching mains voltages).

The input/output port is
available either in kit-form or
fully assembled, at £14.95 and
£17.95incluaing VAT.

Thurnall’s new range of add-ons for the firm's 16-line port
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MORE FUN WITH YOUR Z2X81!

16K RAM PACK

PUSH-ON PLUG-COMPATIBLE MEMORY

—_— _— - - ——— I

The addition of our fully-compatible, | ante: miel i oo Bord B 8K B Pk Y ke s
assembled, tested and guaranteed 16K by pitedis Galpman e D ipn b
Ram Pack means more memory for better |Name ...

games and programs ey

ORDER YOURS TODAY FROM:

thnix Marke.“ng SPEI""JiCEE L T L Er L L i P ey e
Dept. P.C.W., Oaklands House L= e
Solartron Road, Farnborough Allow 28 days for delyeny

Hants GU14 9QL
Fully £2 5 0 0 inclusive
&

Dept. E j

HOBHOUSE COURT, 19 WHITCOMB STREET WC2

WHY NOT TAKE OUT A SUBSCRIPTION? |

You can have Popular Computing Weekly sent to your home for £19.95 a year. This will cover the cost of
the magazine, postage and packing.
Fill in the coupon below and keep yourself up to date week by week.

| enclose £ subscription(s).
Please make cheques payable to Sunshine Publications Ltd.
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Thousands
bitten by Beeb

user-group bug

David Kelly talks to the
Co-founders of Beebug — the
club for BBC owners.

Beebug placed their first advertisement
asking for members three months ago.
Now they have more than 4000 and new
members are joining at the rate of 300 per
week!

This dramatic growth has left Beebug's
two co-founders, Sheridan Williams and
David Graham, elated and somewhat in
awe of what they have slarted.

Both Sheridan and David have been
involved with micros since they first
appeared in this country.

Sheridan has been working with compu-
ters for 15 years and is a lecturer in
Computer Science. He is a contributor to
the micro computer press, well-known for
his help and advice column. David too has
been fascinated by micros from the star,
and Is also a college lecturer and writer.

So, with their large number of contacls
and experience of every conceivable micro
around, why have the two of them co-
founded a user group devoted not to the
whole gamut of machines, but restricted to
only one micro? And why choose the BBC
machine?

Sheridan was quick to explain that he
didn't see things like that: "'Beebug isn't
restrictive at all — but it has to concentrate
on one machine in order to fulfil ils
function. It wouldn't be able to be as aclive
and supportive of its members if it didn't
adopt that kind of approach.” David ex-
plained that it wasn't a question of choos-
ing a machine — it was more that the
machine chose them!

Sheridan leaned forward and described
his initial impression of the machine:
“When | first saw it | realised that this was
a great machine — at the price and with its
features there was nothing comparable.

“When you gel a new micro you can tell
— you can feel — if it's going to be good or
not. With the BBC | immediately felt at
home."”

At the time both he .and David were
writing for the same magazine. They met,
and discovered that they lived more or less
next door to each other. So, in December,
1981, they formed a users group for the
then very new BBC micro. After much
deliberation the name Beebug was chosen
for the group.

Sheridan Williams and David Graham

Beebug was always conceived as an
international independent user group,
dedicated exclusively to the BBC
machines.

It would not hold meetings, but would
publish a newsletter giving as much in-
formation as possible on all aspects of the
machine, providing the much needed
back-up which had, hitherto, been missing.

The two co-founders placed the first

. Beebug membership adverlisement in

March this year and the first issue of the
nMewslener was sent out at the beginning of
ay.

David says the response was unbeliev-
able: “In the middle of April we were
getting over 200 letters each day. It was
just piling up faster than we could cope.”

Sheridan gestured the size of the mound
of mail and grinned: “There was no way
we could cope with reader queries with
that many membership applications —
that's when we said 'Subscription Agency
here we come!' We would have been
buried otherwise!"

They now have a membership which
represents over one-third of the total num-
ber of BBC machines sold by Acorn. The
newsletter goes to owners all over the

We want to hear
from youl!

Whether you are starting a new
club, holding a special meeting,
or just changing the venue,
we want to hear from you.

Write to David Kelly,
Club News, Popular Computing
Weekly, Hobhouse Court, 19
Whitcomb Street, London WC2
7HF or call him on 01-930 3271.

Club Reports

country and there are about 150 overseas
members.

“There was a great need for a group
such as ours,” says Sheridan. '"The BBC
didn't really know what it was getting into
— so where could people turn? They
couldn't turn to Acom either so they turned
to us.”

With the second issue of Beebug about
to appear the two co-founders tried to
assess what they had achieved and how
they would proceed.

Beebug comes out 10 times per year
and the 28 pages of each issue are packed
with information of interest to BBC owners
— programming hints, reviews, games
and longer articles on specific features of
the micro.

They are in close and friendly contact
with Acomn. As the only major national
independent group, devoted exclusively to
the BBC micro, representing at least one-
third of that micro’s owners, they have
been in a good position to discuss the
developments and future of the machine
with Acorn, and to raise with them some of
the minor faults which have been discov-
ered, such as the packaging which Acorn
have now changed, and the problems with
the early machines with EPROMS and 0.1
operating systems rather than the current
1.0 ROMSs.

Beebug have also been able to arrange
discount for their members at various
shops, and, as an independent group, they
are able to look objectively at the products
available for the BBC micro and to suggest
those which are worthwhile.

David is very pleased with the way
things have gone, but grins: “If | didn™
think it was good then | wouldn't want to be
involved in it.

What we are trying to do is to make the
technicalities accessible to the beginner
and at the same time to make Beebug as
packed with programming hints and arti-
cles as we possibly can.” Sheridan con-
tinued: "lt's exactly the opposite of that
Groucho Marx quote — if | hadn't co-
founded Beebug then | would want to join!”

So, what of the future? There will be a
cassette-based software library soon, but,
of their other plans they won't say: "“There
are only 10 issues of the newsletter each
year so in August we shall take a month to
just sit and think — we want to keep the
level and quality of information as high as
possible."”

For contributions and editorial enquiries
contact: Beebug, PO Box 50, St Albans,
Herts.

Membership is £4.90 or £8.90 for five or
10 issues. Applications should be sent to:
Beebug, Dept 1, 374 Wandsworth Road,
London SWa.

17 JUNE 1982




e B
.

-

S e
-j:.-—-—ﬁ'n—-: 1

lhsstration by Jamss Macdonald
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The game Othello is played on a
draughts board, using 64 pieces which
are white on one side, and black on
the other. The position of the first four
pieces on the board is fixed.

From then on, the players can
choose where to put their pieces,
although they must place their latest
piece touching other pieces on the
board. Any ‘enemy’ pieces which lie
between the new piece, and another
of the player’s pieces, are flipped over
to show the player's colour.

The game continues until all the
squares on the board are covered, or
neither player can move. The winner
is the player with most pieces of his
colour showing.

In the sample printout, which shows
our Othello program at the start of the
game, the computer is the graphic
character from the letter H, while the
human is the graphic character from
the letter T. You can see thal the
computer is on two squares, diagonal
to each other, and the human is on the
other.

First move

In this version of the game, the
computer always goes first. The legal
moves open to the computer for its
first move are 43 — counting down the
left-hand side, then across the top —
46, 53, 56, 35 or 64. If the computer
moved to 64, then the human's piece
at 54 would be changed to a computer
piece.

As the game becomes more com-
plex, a number of pieces may change
at a single move, as pieces diagonally
and orthogonally are changed after
each move.

Many people, when writing Othello
programs for the computer, get the
computer to find all its possible
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moves, then count up how many
pieces are converted for each move,
and select the move which converts
the most pieces.

Position, however, is more impor-
tant in the early stages of the game
than numbers. Any piece which can
be placed at the edge of the board is
very strong, because — if it is not in a
corner — it can only be converted by a
move on either side of it — if il is on
the top or the bottom — or above or
below it — if it is on one of the sides.
~ Pieces away from the edge of the
board can be converled from any
square surrounding the piece. Pieces
in the corner are the strongest of all,
as a player with a corner piece con-
trols not only his piece — which
cannot be converted — but also the
rank and file ending on his piece and

the diagonal going out from it

This ZX81 version of the game uses
the routine from lines 1220 to 1270 to
find the strongest positions. If you
want to add an element of random-
ness to the game, to get it to choose
from equally strong positions, add, to
line 1280, before the THEN GOTO
OR(RND(1) greater than 0.3).

You will find this version of the
game plays slowly, but fairly well. It
certainly puts up a sufficiently good
defence to get you thinking, and to
help you become a better player.

The computer always goes first in
this version of the game. You can add
a routine between lines 170 and 190

e
||||||

to give the player the option of moving
first. If the answer to the question *'DO
YOU WANT FIRST MOVE?" is yes,
then the computer should print out the
board — from line 160 — then at line
162 send action to 1390 for the hu-
man's move.

The computer goes into fast mode
to decide on its move, then back into
slow to print the new board. If you
want to see the board all the time, then
simply delete lines 207 and 1365.
Note how the names CHANGE,
BOARD and END are assigned to
variables — in lines 120 to 140 — to
make it clearer when these are used
— as in GOSUB BOARD — what they
are doing.

The CHANGE routine — from line
4000 — is the routine which actually
flips’ the pieces.
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ICL/ZX81 tapes

Super Programs 5, 6 and 8. Available from
some W. H. Smith branches, or direct from
Sinclair Research, Freepost, Camberley,
Surrey GU15 3BR. Price £4.95 each.

If your local W. H. Smith has a ZX81
counter, you will have noticed the rows of
brightly-coloured software tapes some-
where nearby. The range is being ex-
tended all the time, but the original ICL
tapes can be recognised by their bright
orange and red cases, together with the
rather more sombre brown and white-
striped cases of the Educational Software.

There are five tapes of programs for the
unexpanded, 1K machine and some 14
tapes of 16K programs, including three
games tapes and 11 educational/domestic
tapes. \

Tape number 5 contains five games —
Martian Knock-Out, Graffiti, Find The
Mate, Labyrinth and Drop A Brick —and a
Utility program for converting between
English and Continental dress sizes.

In Martian Knock-Out, the player, as the
last defender of a beleagured Earth, has
15 rockets left with which to annihilate the
Martian hoards. The Martians look suspi-
ciously like several pixels sitting stationary
at one side of the screen while the player
lobs deadly inverse characters at them.

This program takes up almost two of the
available 16K of RAM, and is quite typical
of the poor graphics and lack of imagina-
tion of — almost all — the rest of the
games on offer. Poor graphics might be
acceptable, if some of the residue memory
had been used for clever response, but
unfortunately these are also missing, with
the end of the game being signalled by a
9-600ish report,

Graffiti is a drawing program, again
using only 2K. Using the cursor keys,
characters can be drawn across the
screen, making some kind of picture.
There is no SAVE routine — why not, there
is lots of memory left? So the program
cannot be of any practical use. This is a
pity as there is also a great routine for
printing ultra-large letters.

Find the Mate is a pretty standard, and
boring, pairs program. Labyrinth shows a
plan view of a classical maze. There is
treasure at the centre which the player has
to obtain whilst avoiding the guards who
move about the Maze as the player
moves. If you meet one of these guards,
the statement “captured and killed . . ." is
displayed and the program stops. Subtle,
hey?

Drop a Brick is about the poorest Break-
out | have even seen. It is extremely slow,
being written in Basic only, and the ball
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wanders about in a very drunken state,

Continental is a utility program to con-
vert from English to continental dress sizes
and vice-versa. This is fairly useful, and,
along the way, quite informative. For inst-
ance, did you know that continentals mea-
sure their bras under the bust, while we
English measure across the bust?

Tape number 6 contains six games of
which five are of even greater mediocrity
than tape number 5. Galactic Invasion is
exactly like Martian Knock-out, but re-
verses left to right. Create is Graffiti in
inverse. Daylight Robbery is very similar to
Labyrinth, while Golf consists of moving an
"O" on to an "H". Solitaire is a very
pedestrian 3K version of the ancient game.

Only Journey into Danger creates a
glimmer of interest. This is a 6K game, and
creates a maze through which the player
has to move, from entrance to exit, picking
up treasure and meeting monsters on the
way.

Upon meeting a monster, the player is
give the odds for a win and then asked 1o
choose between fighting and running.
Points are scored for Killing monsters and
finding treasure. The current score is
continuously displayed, along with several
mildly amusing comments such as: "Tea
break — time penalty 45." This is probably
the best game so far on either tape.

Tape number 8 contains just one game
program, Star Trail, a 14K version of the
old mainframe Starirek. At last the author
— who, incidentally, is not identified on
any of these |ICL tapes — has stretched his
imagination to give some value for money.
The mechanics of the game are fairly
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standard. If you like playing this old
favourite, as | do, you will not be surprised
to start with. However, there are some
unique details, The photon torpedoes, for
instance, track a nice graphic trail across
the sector, and there is a very satisfying
galaxy-shaking explosion, when a Klingon
is destroyed.

Another detail which | am sure is unique
is this program, and which almost makes
this tape worth the price of £4.95, is the
docking procedure at a Star Base. The
player has a lovely little game within a
game in order to get the Enterprise dock-
ed. When he finally succeeds, and this is
extremely hard to do, there is a very
imaginative countdown and blastoff.

Summary

These tapes are, on the whole, very
disappointing. The avilable memory is
certainly not used to capaciy, and the lack
of imagination in the use of graphics and
responses is staggering.

Keeping in mind the other tapes avail-
able nowadays at a similar price — and
software from independent houses is get-
ting more and more competitive — tapes 5
and 6 cannot really be recommended.
Tape 8, containing STAR TRAIL is,
however, very interesting. It is probably
worth £4.95, when compared with other,
similarly-priced programs.

The best thing ICL could do, now the
initial flush of ZX-mania is over, would be
to combine the best of these programs —
Star Trail, Journey into Danger and the
conversion program — on to one tape.
They might than have a viable product. TB
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Byg-byte

Available from CAPS Ltd., 28 The Spain,
Peterstield, Hants GU32 3LA. Price
£34.95,

This firm was one of the first contenders in
the battle to beat Sinclair at producing a
cheaper 16K RAM pack for the ZX80's and
ZX81's.

The pack comes in a large black plastic
box and a grey edge connector. Once
fitted it has the same disadvantage that
most 16K RAM Packs have — there is no
way of connecting up anything else io the
ZXB1 as the entire edge conneclor is
covered up. The only solution to this is to
go out and buy a motherboard.

This does not however stop the use of
Sinclairs Printer as it fits between the RAM
Pack and the ZX81.

Inside the box is the usual array of eight
4116 — 16K <1 bit — chips and decoding
circuitry. This takes up about a quarter of
the box's thickness, the rest being empty.
The printed circuit board also provides a
power-on indicator in the form of a minia-
ture red LED which glows when power is
applied to the RAM Pack,

The case is only held together by four
large screws, so it could be used to mount
another board inside taking the connec-
tions to the ZX81 off the edge connector.
The edge connector should be slightly
longer as it sufiers from the same problem
the Sinclair 16K RAM Packs used to have.

It is against the case of the ZX81 and
does not allow full contact between the
ZX81 and the edge connector. The two
inch thick box does stabilise the RAM Pack
and stops the infamous Sinclair wobble.

The price of £34.95 was cheap at the
time it was introduced, but now that Sin-
clair has reduced the cost of his own 16K
RAM Pack from £49.95 to £29.95 firms like
CAPS will either have to reduce their
prices even more or go out of business.

The ZX user is famous for his discerning
taste in low cost and value for money
choice. He/she has proved to other manu-

The innards of CAPS' 16K RAM pack.

Reviews
hardware

facturers that they can no longer get away
with huge profits with the excuse that their
products cost a great deal to make and
maintain.

The ZX manufacturer has shown that he
can match Sinclairs computers with other
products in the same price range. | hope
that CAPand others will now feel encour-
aged to take up the baton on behalf of
users of computers in general and supply
other machines with the same quality
goods.

Summary

An improvement on the original Sinclair
RAM Pack at £49.95 with all its problems.
It has now been superseded by Sinclair
and others dropping their prices to match
the falling cost of producing RAM IC’s and
other components. It will only need to
change it's price to stay in the market. SA

Fuller keyboard

The ZX Computer Centre, Sweeling
Streel, Liverpool 2, England. Tel: 051-236
6109.

The cased Fuller system can come with a
wide variety of boards to supplement the
ZX80 or ZX81 system, the difference being
that the whole system can all be packed in
the same case.

The Fuller completed system consists of
56K of memory, internal power supply,
motherboard consisting of four sockets
and a keyboard with two exira shift keys.
All of these can be bought individually, as
your finances allow.

The most remarkable thing about the
system is the 16K RAM board. This uses
the industrial standard 4116 RAM chips
just like the Sinclair 16K RAM pack and it
costs £35.95.

It can also be converied to take the new
64K RAM chips (by the use of a few metal
straps) on the same board. This means of
course that you do not have to throw away
your 16K when you require more memaory,
just pay £45 for the new chips and the
instructions to do the changeover,

The full 42-key keyboard (they also do a

plain 40 key version at £19.95 without
case and as a kit) is housed in a low black
box approximately three inches high. This
will house a ZX81 without having to do any
soldering (the ZXB0 version requires sol-
der connections to the keyboard as there
are no sockets).

The rest of the system then just clips
together via the edge connectors provided,

There are holes for the edge connector
in the case whether you wish to have a
motherboard or not, so Sinclair's RAM
pack or printer can also be used. If you
have a motherboard already this can fit on
here.

The whole Fuller system is well de-
signed and robust enough to stand up to
maost things. SA

Intro. to Basic

By M. R. Eagles,
Bell + Hyman, 147 pages, paperback.
Price £3.50

This, second edition of a book published in
1976, is not quite the first one to attempt to
teach the beginner Basic.

Most books perforce are terminal-
based. Thal is, they describe the Basic of
the Open University and Southampton —
dialects very good for work with main-
frames and fairly close to the Dartmouth
original.

However, that original dates back mille-
nia, it seems. So it is good that Eagles,
unusually, tries a little to recognise the
existence of micros and graphics. His
conceplts are applied lo some extent to the
Pet as well as to terminal work.

Another unusual aspect of this book is
the exercises for the reader. Of course,
most beginning Basic books have some
such content. In this case, however, many
of the tasks are not run-of-the-mill. Almost
a third of the book is given over fo
discussing possible answers and giving
further programming ideas.

| hesitate to recommend the book, de-
spite ils unusual features, because | sus-
pect that most readers of Popular Comput-
ing Weekly are users of modern low-cost
micros. These come with fairly adequate
machine-specific manuals. Perhaps most
readers don't even know that this is un-
usual. Acorn and Sinclair were just about
the first o recognise that purchasers may
have no knowledge of programming and
BASIC.,

However, if you are looking for a general
account of Basic, whatever the reason,
this one is better than most.

Summary
The need for such books is rapidly de-
creasing. This is a fairly good example of
the genre.
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SIR COMPUTERS
CARDIFF

OFFICAL AGENTS FOR
ACORN AND COLNE ROBOTICS
WIDE RANGE OF ACCESSORIES FOR ZX SPECTRUM INCLUDING 8 BIT INPUT-
OUTPUT PORT £9.50. 8 BIT INPUT-OUTPUT PORT WITH LED STATUS MONITOR £11.50.

ANALOGUE TO DIGITAL CONVERTER, MEASURING EXTERNAL VOLTAGE, LIGHT,
TEMPERATURE ETC £13.50. ALL OPERATED BY BASIC IN AND OUT COMMANDS
FULLY ZX81 COMPATIBLE.

PLEASE ADD 15% VAT AND £1.00 P&P.

ACORN ATOMS AND ACCESSORIES DIRECT FROM STOCK. ALSO A LIMITED NUMBER
OF BBC MICROS AVAILABLE NOW!

PHONE 0222 759015

38 DANYCOED ROAD
CYNCOED, CARDIFF

THE VIC
NEEDS f

VIC REVEALED

THE DEFINITIVE
REFERENCE BOOK
ON
THE VIC SYSTEM

FROM NICK HAMPSHIRE |

Now available. Price £10.00 from Commodore dealers and bookshops. Nick Hampshire
Publications, P.O. Box 13, Lysander Road, Yeovil, Somerset.
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Open Forum

Open Forum is for you to publish your programs and ideas.
It is important that your programs are bug free before you send them in. We cannot test all of them.
Contributions should be sent to: Popular Computing Weekly, Hobhouse Court,
19 Whitcomb Street, London WC2H 7HF.

How to con Rocket blaster
il by Philip Rollason

T TI008 PEIMTY™" =MVEESH. 2SS PIKEISST
% EoR =180 STCTRS0S  EOVEY . o HENT | FOKE S8 FOKESLZ

Each week the editor goes through all RN =
the programs that you send to Open 20 TCKESICL, 159 PONESE99, 160 FOKESLSE. 150 FOKER! 47, 450 POKERITS, 153 SIVEILSE
Forum in order to find the Program of g e R T TEE T

the Week. G POVEE1S3. 123 PONERIAT 1eh

B g g g W g el e g ey § - e e e - N Rl T ] o G g s
IBT=3181TO3163 POKET . 1 E0 MEYT FOKEQ 40, 150 DONES 41 . 150 POKES

The author of that program will qualify =1 OOKESIS2. 1£a. PAKESISD, 1 5R-PONESIT] 150 FOMERLS4, 150 SOKERL20. 150 |- =l
for DOUBLE the usual fee we pay for 2

20 FOKESIS0. 233 POKERISE, 227 POKES1S0-21 . 233 FONESISS-03. 227 FOVERLISS-45 . 27
published programs. e OOWEE (E2, 016 POIEISATS o POKESLTI, 215 PANEIRETS

(The usual fee is £10.) i@ COKES{SP-2T, 273

=3 FORT=384ROTORRRLT SONET. BIHEXTT

Presentation hints IF TeINTCRNDCL 1220 Se[TERUICT WE2) RSINTRMDC K2 TT4240A0000"
Programs which are most likely to be PR el L s A N S

considered for the Program of the Week (o7 o4 0229 U=SZ
will be computer printed and 118 T=TMTIENDC | =¥ 1421 -FOVER. 33

2 CETHTUBRRRRITCT -
accompanied by a cassette. 1€ TESEEN ) - o0taEITHENRSMA YT /M = #aD  “S=N0: 1A GOTOL 00

x s
ot L == = = [l S A RIS el L T AT AR TS Y e gl = L= o Bl e e | ]
i a

The program will be well documented, e EREEY Tt oA TN =M T M RTm Seafsetd GOTOL 00
the documentation being typed with a =<4 SURIG L TRORELD O FRKEE LN FOREN =22 38" PONEL =24, 32" FOKF =2 ]
double spacing between each line. 14 SOWEBR-32. 00 POKEY-27. 32 COKED-235. o0 (BOKEC-2T. =

The documentation should start with a s emery i ioae ot Zarienen
general description of the program and 13T IFEEEMC BRI OSIIJTHENZICE

then give some detail of how the e el S R
program has been constructed and of 1E2 IFD=ETTHENY=ID Mt
its special features. B P S e Wi
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Listings taken from a ZX Printer should e e R D
be cut into convenient lengths and 135 1EFEEMI21 S =S ETHEN SR
carefully stuck down on to white paper, L S e L
avoiding any creasing. 00 SETAE . :
TOR TERE =N 2 n sy e = T
Please enclose a stamped, 30 JEAS="0 4 THENP =] FOKEF-2T, 32 0T
self-addressed envelope. Ak
TTB ITA="+ATHEMPOKEISGTT. £30 FOKE36aT™ 2 P 7KES 3 g exf -
¥ = E TESg=M e NTUEP=P-t - PRt a3
Rocket blaster =73 [EFEEK(P402: ={ SATHENROKEP, 32 F<F -2
s .'-'__'. :"".I-":: T = _—-:'_ :""__'l,—n.:r\---'-_ L=} = : =i o -
on Vie-20
: Laan SOVEY 42 POKEN 4 i WE EFFEYN &2 TR E
The program draws a city on the screen. In ~

the middle are two fuel cells protected by a 003 POKEWs 46 46
pyramid. The idea is to place a bomb in fmn PARESEE SR 24 FARPr=ATTO GASTES L4 DANEIESTS £ FARVL =T TAE LEUTEL ELT e
front of the incoming enemy missiles to 270, 8 o o
stop them blowing up your fuel cells. TR TR T R ST T S N U
Should the fuel cells be hit by a missile = : : ;
then you will lose the game. EE

Controls are included in the listing of the gD SOTOL
program. m =T :

Program notes “060 S0TON18 _

Lines 5-89 sat up the screen ":"'*' 25K I HEF =
Lines 190-198 checks 1o see if the fuel cells have been o e L AL S =
hit, B TR e v SR i L L B LA | AR E

Lines 220-260 are the controls, = s EE LM T ST 4 ST e
Lines 1000-1060 contain the subroutine for blowing up s EQ SOTO LR

the missiles. P20 FLFESRRTS, | 3 PIPL =1 75N CORER6E™Y . 2 FORD=1T219 " MELT
Lines 2500-2570 give the explosion and sound if the i = T s e R L e T R UL B
fuel cells are hit DrTighs
Lines 3000-3110 give tha instructions. ' J

To spead up or slow the rale of descent of the
missiles alter tha first value lor TIS in line 1B0, turn to next page
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Pontoon Rocket Blaster |
tinued
on ZX81 S |
The program requires 16K memory. On B e L R s T |
loading it provides the necessary prompts e e R R Rt e 1 R N B R e e
for input, Stake, Buy, Twist or Stick. The 252 IMPLTEE pe
only slow part is the shuffling of the pack Tenn s e Sl BT T S RS DRSS ONRE I BN
which takes about 10 seconds, the remain- £00 FAFEZ6R7I . 2"
ing pauses are by way of loop and could oo ,'EL,T.'_?!"."."",‘TEEEFI Rohyrad
be adjusted for length. “BO PETAITTAR 10 : |
The player's hand is shown on the lower s ii‘}j!::"'fu' sl el L T S N e A 4 > +
half of the screen until he/she "sticks" R iy o # e e LSS FERGL S AR
when it is scrolled to the upper part. The o850 FRINTUMISSTLES, ™0 1D THIS MVIE <UE SONTEIAITD S PO oD
dealers hand is then built up on the lower 950 SRINTSRONT 0 “ME MI3TLCS et
half until the dealer (ZXB1) sticks, The ;878 SRINTAYY MIVE, UCE 1-U S-DOUH —-RTONT s-LEET <73 eles,
screen is then cleared for the next hand. sl i e i i
The stake for the current hand is con- |30 TFAE=Y R THENSEOD
tinuously updated as are the remaining 39 IEAs=" “THENRETURM
funds after each hand.

615 IF_D=2_THEN PRINT_AT E+1,F;
Pontoon “.oT E+42,F; " # “:AT E+3,.F:"
by D K Allen “;AT E+4,F;" & “;AT E+5,F;"
620 IF D=5 THEN PRINT AT E+1,F;
é E?;DE%?E? i I ﬂ-r E+E F-* Wi .{._ ii 3 arT E"'E .!ﬁ; [
E tE¥ EH:@ £ ";AT "E+4, £ MIRT E+5,F;
=& :
625 IF D=4 THEN PRINT_AT E4+l1,F;
E tg gfg ;RT E.'.,E E’H*"*u%—m E"'ﬁrﬁ; 1
= 630 IF_D=5 THEN PRINT AT E+1,.F;
s TESCE R L
P s ETEIFI e aiat RS,
535 _IF D=6 THEN PRINT AT E+1,F;
%E EE’]E:U"?TBEI Fﬁ_n‘é E+§ M At l-;:"__i_FlE §+3 F.,"-r-.
¥ = N +* 3 _1"'* ‘.- -+
18 LET T=@ - 5 ;
19 DIM RI(53) E¢H IF D=7 THEN PRINT AT E+1,F;
2@ FOR B=1 TO 52 " AT E+E,F,"| ¥VIRAT E+3,F; "%
3@ LET A(B) =B “;AT E+d,F; "% AT E+5,F "
a3 HEﬂm
41 REM 545 IF D=5 THEN PRINT AT E+1,F;
44 PRINT NIRT  E+S; F,“* $YIAT E+5,E; s
notS BRINT “HANG ON I AM SHUFFLX 2" ;AT E+4,F,"% #";AT E45,F "% %
S@ FOR B=1 TO S2 : 65S@ IF D=9 THEN PRINT AT E+1,F:
6@ LET C=INT (RND&52) +1 AT E+2,F;: “#8£" ;AT E43,F." %
70 LET A(55)=A(B) *i“;HT E+d ,F: " %£2£" ;AT E+5,F:"
8@ LET A(B) =A(C)
@ LET RAI(C) =R (53) 8SS IF D=1@ THEN PRINT AT E+l1.F
12@ NEXT B ;"% " ;AT E+2,F; "% #"; AT E+3,F.
1®@S CLS ¥ #";AT E+4,.F;"% ¥";AT E48,Fivk
134 LET B=1 3
135 PRINT AT 21,1;" 560 IFH$=é12TFEH PRINT AT E+é.F
v W ll.; + = I;l‘ ‘H-‘Hl-r' + } jll
136 IF B=53 THEN LET B=1 ‘B ;AT Eed,Fiv " AT E48,F; "
14® IF A(B) <14 THEN GOTO 200 " ;
15@ IF A(B} 15 AND A(B) <27 THEM §6S IF D=12 THEN PRINT AT E+1,F
GOTO 300 45 ; +2,F; " AT E+3,F: "
ég$nrzmg:5:>aa AND A(B) <4® THEN ® ";H? E+d ,F; want EBsS,.Fin
1 IF A(B) 339 THEN GOTO SO0 57@ IF D=13 THEN PRINT AT E+1,F
Z@@ LET A$="D" g AT E+a,F; " WORT E+3,F; v
20S LET D=R(B B “;RAT E+4,F; ™ “;AT E+5,F; "
210 GOTO S50 "
300 LET A%="C" £SZ5, IE_GELL) ="C" THEM PRINT AT
310 LET D=A(B)} -13 = ;AT E46,F-1:"
320 GOTO S50 é EF Ag(ly="D" Tuéu PRI
490 LET Rg="H" ar 2 o 5
41@ LET D=AI(BE) -26 Eé55 &Fﬂﬂléﬁ}=“5“ HEN PRI
4268 GOTO S50 E,F-1;" AT E+6,F-1; "
S@@ LET As="S" 690 IF =t THEH PRI
S51@ LET D=A(B) -39 Fo1}" “IAT E46 F-1:% iy
So; L memm § R g Ayt
= =l N L =F
500 PRINT AT E, F-1; " j— S04 LET F=Fai&
681 FOR G=1 TO S 700 PRINT AT 11.,31;"
602 PRINT AT E+G.F-1; )il u
E@3 NEXT G 71@ LET M=M+D
E@4d PRINT AT E+6,F-1; "M@~ 715 IF DD=1@ THEN LET MM=M+DD
605 FOR R=1 TO 25 74@ PRINT AT 11,1; "SCORE-";M; "
@6 NEXT R
612 IF D=1 THEN PRINT AT E+1.F; 745 IF MM<¢>® THEN PRINT AT 11,1
U R AR, P “LAT E45,F . : ; "SCORE-";M:" OR *
# “;AT E+d ,F;" “;8T E+45,F; " 250 IF U@ AND ©=06 THEN PRINT A
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T 21,1; "STAKE?

751 IF VU=0 RAND =8 THEN INPUT E

7TEE IF Z» THEN PRINMT AT 21;1;°
YyOU ONLY HAVE C-*;%

TES IF MOT ZY THEW GOTD 772

7EA FOR R=1 TO 75

785 HMNEXT R

778 IF Z THEN GOTO 758

772 LET B=B+1

T7ra LET U=U+1

774 IF U=l AND Q=
T 11 ,22; "STRKE £ ;

775 IF U=1 RAND &=
Z

7er LET Uu=F

779 IF U=l THEMNM GOTO 135

780 GOTO 908

7a8a EHIHT AT 13i.,1:;:*"

8080 GOTO 135

9P REM

991 IF ©@ TH GOTO 1100

@2 IF MM=21 AND U=2 THEM PRINT
AT 11.,13; Y"PONTODM*

133; IF MM=21 AND U=Z2 THEM GOTO
g5 IF H<1Z AMND U< rd THEN PRINT
”ﬁT 21, 1,"5”? ANODTHER7?-IMNPUT ""B
906 IF M<c12 AND U=4 THEMN PRINT
AT 21,1; "TUIST?T

g91@ IF M»>=12 AMD M<¢17 THEN PRIN
T AT 21,1; "BUY,TUIST OR STICK?

813 IF M<=21 AND W=5 THEN LET H
914 IF MM=21 RAND U=3 THEN LET F

915 IF M>=17 RAND M<c=21 THEN PR1
NT AT 21,1; "TWIST OR STICK?

916 IF M<=21 AND uU=S THEN GOTO

lea@
917 IF M:>21 THEN PRINT AT 11.16

THEN PRINT H
THEN LET ZZI=

EHE

llEUET 1]

‘918 IF M3>21 THEN LET Y=Y-ZZ

8919 IF M»21 THEN GOTO 1200

928 INPUT EBES

921 IF Bsil)="5" THEN GOTO le02
g22 IF Bs(1)="T" THEN GOTO 958
923 IF Bxi1)="B" THEN GOTD 925
924 GOTO 906G

9285 PRINT AT El,ij“IHPUT STAKE
S268 INPUT

a927 IF I+IZ{=T THEN GOTO 935
828 PRINT AT 21,1; "YOU ONLY HRAV
| —AEE i Y = SHie LEFT®

929 IF Z»UU THEN PRINT AT 21,1;
"MAXIMUM STRKE £ ,uUy; "

93@ FOR n;1 TO 30
831 NEXT
832 IF Z:UU THEN GOTO 926
933 LET Z=0
934 GOTD 908
Q35 IF Z)UU THEN PRINT AT 21,1

“MAX STAKE £%;UU; s
936 FOR R=1 TO &@

837 NEXT R

938 IF Z:UU THEN GOTO 926

939 LET ZZ=ZZ7+2Z

S48 PRINT AT 11,22;"STAKE £";22
955 GOTO 135

g9 FOR R=1 TO S@

995 NEXT R

i900 LET T=M

ISIF1L IF fMM»M AND AMTe=Z1 THEN LET

T=HH

1028 REM

1889 FOR U=1 1@
1818 SCROLL

182@ NEXT U
103@ FPRINT AT 11,1; "BANKERS TURHN

1831 LET V=0
1832 LET D=0
1834 LET DD=0
1835 LET F=2
1238 LET M=0
1837 LET HMM=0
1048 LET G=1
168 GOT 5
1190@ REM
113% IF MHM=21 AND U=2 THEN GOTO
13
11083 IF V=1 THEN GOTO 135
1104 IF M«<=16 AND MMc3>189 AND MM
R
3950 IF Ut frm neay

= *1 AND M<19 TH
EN GOTO 135
ligﬂaIF My=17 OR M{i=20 THEN GOTOC

114

1132 IF HM»21 THEN PRINT AT 11,16
;'"YOU WIN"
114@ LET TT=HM
1%¢5HﬁF MHM>H RAND MM<=21 THEHN LET
11468 IF P=1 THEWN LET TT=TT-10
1147 IF RAAR=1 AND W2 THEN LET T=
TT+10@
1148 IF U=S AND TT<¢T THEN LET T:
TT-12

1158 IF 7T>»1TT1T OR TT =21 THEN PRINT
AT 11.,16; "YOU UWUINMN™

11931 IF T:TT DR T2 THEM LET Y
=Y +LE

1168 IF TT»=T AND TTc=21 THEN PR
INT AT 11.,16;: "I WUIN"

1161 IF TT»>»=T AND TT ¢c=21 THEN LE

T ¥Y=Y=2Z2Z

1178 LET T=@

1188 LET TT=0

1208 FOR R=1 TO 75

1201 HEXT R

12@5 CLS

1218 IF Y (=0 THEN PRINT AT 16.0;
"YouU HAUVE NHNDO STRAKE LEFT AND I DO
HNOT RACCEPT CREREIT CARDS"™

1211 IF Y <=0 THEN STOF

1212 PRINT "NEXT HAND COMING UP*™
igif PRINT

PRINT "YOU NOUW HRVE £'.Y
1215 FOR R=1 TO 100
1216 NEXT R
1220 G03UB 3
1299 GCLOS
13@0@ GOTO 135
STOP

1999 SAVE “2HA"
2888 PRINT AT
2815 FOR R=1
20280 NEXT R
2038 CLS

2840 PRINT “HOW MUCH MOMNEY HRUE
You EHGUEHT“{HHEIHUH £108) "
2058 PRIN

2080 IHPUT v

265 IF ?}133 THEM GOTO Za60
2078 PRINT “"YOUR STAKE IS £*“;¥
2098 GOTO 16

Mock monitor

on Genie

It is often quite useful 1o be able to speed
up a Basic program by incorporating a
machine language routine, but published
assembled programs usually expect the
source code to be fed into a monitor or
assembler to produce a tape of the object
code, which is always a series of hexade-
cimal numbers made up of dala and

instructions and found on the extreme left
of the listing.

Uniortunately, hexadecimal GDdE cannot
be fed directly into Basic programs but
must be poked into RAM in decimal form.
The following Mock Monitor program will
produce demical equivalents of the object
code which can be poked into RAM and
called from the Basic program by the USR
function.

The Videogenie memory prompt
(READY?) should be set to 32510 on

initialisation and the decimal code will be
poked into RAM from 7FOOH (32512). It
will also be printed out both on the VDU
and by the lineprinter if available (see line
448).

A display of addresses and hexcodes is
printed out on the VDU as it is being read
into memory from the hexdata statements
in line 500. The code listed here merely
demonsirates that you can have a screen-
ful of dollars without getting any richer, but

turn to next page
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from previous page

your own object code from the program |= ©CLS: RFM SET MEMORY = 32510
you wish to use will of course be typedinat | 1@ REM MOCK MONITOR — VIDEOGENIE, LY T1 MICROSOET BRIIC
line 500. 2R PRINT®A. "HEX M-C TN DEC MAC- HREDOOFY "

3@ PRINTESL, "ON OO EREOR MESSAGE 318 TYFE 'RUN 3867
_ The OD error message generated by the 45 e e R MES o
jump out of the loop at line 330 should be |sa paTA ", qn, nan, ogn ngn wEu e wwEn g nge, ngn eg
answered with “RUN 380" to complete the |£& FOR 1=8 TO 15 -READ HE( L) HEXT T
program. Typing “NEW" will clear out the |72 SRIHTE!24. THENSTART RDDRESS

Mock Monitor ready for your Basic, B R=REARSE: BETHTRZ14 O

10 GOStUE 3168

18 S=R+NEZ%8 PRINTE21S, A%
REMIloader (23 COSUE 210

130 R=A+XE16: PRINTRZIS, A%

on ZX81 2B GOSUR 310

SR GsR+d PRINTRZLT, As
Machine code runs easily on the ZX81 and | 168 REM HEXSTRRT HOL DEC THAL
more and more programs are making use | 179 FRINTEZGS, "DEC SOLEESS", &)

i ‘2@ PRINTERZSG, "DATAY
of its extra speed and compactness, The | '=_ _Z_ _""7C
best place to put it is usually in @ REM |5 repsie. eriuteses ae
statement at the beginning of Basic, where |z:2 Zosue a1a
it is safe from being over-written and can |- : :"—;L*L ‘F‘f‘r: ”*E;?? - E?T

: i 230 FOR K=1 TO ZOA: HEXT &
easily be saved and loaded. But typing all i REN NOW BATA TO" PAM
those long REMs and trying not to lose |-.= gem 22312 SvoTEM CALL MEY CRESH GEWIE
count is very hard on the fingers and on |z=a POKE A.D
the eyes. 260 PFINTEETS, "

Now you need do it only once more, and [ £7% ==247
5 - - i "'I. FIT i e
then never again. The following routine, |-c. cem = mRoUTINE EWpLESS LoOR
which ﬂECLIﬂiE’E ﬂ'ﬁlf 96 t"ﬁE'E, WI”QI'\I"E YoU |azpiz REM SN IGHORE ERRNE MESSAGE
in a flash a REM ol any length you wish. |31@ r=an =5
There is no upper limit, so long as you | 2% FO% I=0 70 1%

- 230 1F W& 1 3=R% THEN GOTO 350

have enough RAM, mdo NEWT T

First type in at line 1 a REM consistingof | zsa cotn =1e
96 full stops (or whatever character you |a€a =TI
fancy). Then enter the Basic part of the | =72 RETHEN X o

ctly as given. Be sure to leave [ 00 1MUTTHOW MANY BYTES N

progrant xaciy as given. '8 |20a z=TNP(252): IF 2364 THEW COTO 456
line 2 free — that is where your REM will ARQ FOR ¥=22512 TN 225124M
appear. The solitary REM at line 3 is a [419 K=SEgk V)
safety device and should neverbe deleted, |20 =FIHT K@
even after the whole program is finished |%.° oy
and running. Its purpose is fo prevent the |.d4s rem pElETE 390 & 420 15 MO PRINTER
display from going into an endless loop if |482 FRINTYPRINTER OFF LIME - RESET":STOF

the REM at line 2 is longer than the screen |47% DRTR 7.F, 8.4

can hold e s
At line 15 enter your favourite machine- |spa paTa 2,1,0.9,3.0,8,1.8,9, 8,4, 1,6.2:4.7.2,2, 2.0,8, 7.9, 8,1,C,2, 4,0, 4,
code loader and at once use itto pokethe |a.2,1.0.2.3.0,.48.3.7,.8,8,1,C,2,4,B,4,8 ‘
following codes into the 96 byles in line 1. |512 =M &5 BYTES FOR LINE 358

Now SAVE the whole lot. You now have a

very useful and time-saving routine.

n
=
m
m

REMIloader
by Dr LFW Rowe
1EEH & & & & F &4 & F B2 5 F @ F =2 s F 2 i E &8 " B>
15514 Ea aﬂ CDI EE aF 1 BEEE ® B W B B ® ® 8 8 ® = 8 &§ B R R OB E B E H B & ® = B & " & % =
15522 EH EE "t-@ EE‘ Eq d-dv F‘E-" E:Ft = ® W B ®B ® ® ® & ¥ @ & ®F & B ¥ @ H R B 5 ¥ B B R ¥ N R R B L ®
18530 EQ 40 09 EE =8 EE %é. g% '..“ﬁ:éﬁ.
!-.3 . %
%EEEE ag EE ?E 2B ?3 53 25 50 4 PRINT “LENGTH OF REM
16554 28 @3 D1 18 EE Ei EE Ei E gg;ﬁ; n
%EE%E Eg Eg EE'EE i% SE @B =% 7 POKE 16514 . N-256INT (N -Z25&
63 83 Ti-25% }
e e EN OR B B sEical Y 3 POKE 18515,INT (N/25E}
16594 @1 @@ EB 1% EB & 1E ED 8 RAND USR_ 16516
16602 BY 56 75 34 CD 26 ©F LS 19 PRINT "“"DELETE LINE 1. THEHN
EO0TD 18%
12 STOP
16 ; POPULAR COMPUTING WEEKLY
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Quote unquote
on ZX81

This is a game for lwo or more players
reminiscent of Hangman,

Player A types in a well-known quote or
proverb, and all the letters in it are
changed to stars, as well as the quote or
proverb being put within quotes. For inst-
ance, "VENI, VIDI, VICI" would come out
as:

Vakaaw wakw wwww

Player B then types in what he thinks the
proverb is, or N/L if he does not know. If
the guess is wrong, then a random letter is
added. The example might become this:

Yawn| wlw| wful”

This carries on until the quote is correct-
ly guessed. The number of tries is then
shown. The object is to guess the gquote in
the least number of guesses. The program
will run on a 1K ZXB1.

Arabic writing
on ZX81

This program allows me to write in Arabic.
It is very similar to ones commonly seen in
computer journals. They do have a snag in
that you cannot save an unfinished picture.
| overcame this problem by using the
INKEYS function.

The program does not crash when you
hit the edge of the screen.

| have also included a border routine

which gives the finished picture a better
effect.

Side Shoot

on Vie-20

The idea is to shoot down enemy space
ships before they pass you. You are on the
right-hand side of the screen and can
move up or down. The aliens start on the
left side of the screen and move towards
the right.

There are two types of alien craft, both
created from user-defined graphics. One is
green, the other yellow. The green craft is
worth 10 points and the yellow saucer is
worth 50 points and moves twice as fast as
the first.

When 300 points are reached, both
spacecraft move al the same quick speed.

The player's spece-ship is made up of
two squares and is again user-defined but
is displayed in the multi-colour formal.

The game ends when five aliens have
managed t0 pass you.

Variables used
Al-: Position of green space craft.

turn to next page

L ir el
& CET asTtoag. Quote unquote
25 i ey by Mark Allan
L £d il ILE Egid = *
¥, L5 R | J = =
=8 Lt T e Bl ts
:"- F = = = =
; :.__::_ .t _||'|—|$. = T LEM H%- ) THE —_: = E I
It :.. Il..lh.‘l - A I I EE 4 & : e
b= i - e _ 5
- .-r'. ¢ i__.i £ 1 : .r'l- Ir :_ v T
[FF-: L'I - T i z
r EEd RETURHM
ﬁ ﬁ%: #{ﬂEﬂDHHRHI 233 FOR A=0 TO &3 Arﬂb‘iﬁ
18 LET L=11 2489 PLOT HA.40
20 LEY Hala .. i B T S Wl'itil'lg
EE tg |.='1:-i:ﬁﬂ|:'r|---‘r-'|+|:m::v E;g :;EETH;\!HTU 3 b H Dhﬂfﬁj
'.§§ LﬁT HaH= [ ITMEEYB="5") 4+ | INKEY ggg PLOT &3.0 JF
.I'ﬂ-“'l-
6@ IF IMKEYe="C" THEM LET TSs=C a3ia
HAE (128)
7@ IF INKEYS$=""X" THEM LET Tg="
> FE IF INKET&s="B" THEN GO3uB 23
a8 IF IMEEYs="U" THEM CLS
. F INKEYR="Z" THEN GOSUEB 1%
SIEH“IF INKEY "8 THEM SAUE "UX
§1H IF HM#31 THEN LET L=L+1
1828 IF Hy»31 THEN LET Had
1300IF M=3 THEM LET HM=HMa+1
1a® IF L= THEN LET L=lL+1
§un IF L»2@ THEM LET L=@
&8 IF Le@ THEM LET H=Ma1
178 PRINT AT L.H;Ts
igg EE}ET‘ET 2.2; "CHARARCTER RES
UIRED" P
208 INPUT T
#18 PRINT 2.2

" BN EEE | i E=SE . 22 BV ESED & =Tk Eﬂ"" - ]
2 SREIHNTREETTING UP CHERHEIERES  FUEE SRS s GOEE L g ' Tl
BRINT" MDD YOU WANT THE HETRUCTTONS 2" "POKE1SS.0

=i

POKERB+C+] .9

168 IFP=E3ANDEC214ZTHENFPOKER. 32 POREER+]. 32 E=skE+C2Z

&7 FOREB+) . <8 FPOKEESC

FOKERE+C+1 .9

{78 IFP=%2THEHNGOSUBSGG
126
e
L)
Z10
-28
226
248
256
268
278

230

FOEES, 27
FEINT" Sex=CORE=
IFSC > 2B0THENYL=1
IFPEEK(J] » O 22THEMPORETL , 32
IFYU=1THENJ1=]1+1

IFJ12Al+21 THENGOSURSSE ' GOSUBEED
POKESEETYS. 250

A=IHTORMDY | 23 [FA=2THEMH=~]
IFYL=0AMDRPHDC L 20 . STHENT I=T1+1

11=T1+FZ2 Al =A1+RA#22 " IF]J12185THENGODSUESHE
[F.J 1Oy P46 THENGOSUEEOG
POEEJL , 20 -POKEJI#+L,3
POEE3SSTS, 220

IFFEEKC I20£332THENPOKES 2. 32 J2=
FOEEZEETS . 2325

A=lMTCRMDC L2 #30  IFA=2THENA=~]

POKEB+1,28 POKEB+C, 2 POKER+L+] .32
MEEN";SC: " LIVES "L

Side shoot
by Stephen Nelson

Fa=J2+]

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

J2=T24+R#22  AZefZ+AN2E - [F 12231 2STHENGOSU ESOR
IF J2L7 T4e THEHGDSUBS 6
CiE " lﬁ FCE Tk r
T e
ErE=D= TO =" o . i
EDEEY Lo T Edéds | - i | 1
;.:.F. =F— T =1 E =l -
B T IR
= ey g | | | * J | i

A0 GETRS IFAf=""THEH4G
S0 [FRE=YY I THEN BAG
e IFAT "N THEN48
g PRIHNT" g R I1DE SHICOT CORE=YSCY IVEENLT PRTIMTY S
2 B=FeA2 " C=3RA720 V=2E87H FOLEY. M7 Sl=32EE7s HeEdeed7 LI=S
3@ POKEER. 27 POFER+ . 22 POKERSC. 9 POMKER+C+1 . =
6@ FAZ=0 A1=INTCRNDC ) 1 ¥13) A2=INTI(RFNDI] '&]9
118 IFRI=FZTHEN DG
{28 Al=TTAG+22#AL A2=Tr4e+22%A2 Jil=R1  J2=RZ
{ = POKEAL.ZHB POKEARZ. 25
48 P=PEEK( LSV
|53 TFP=29fMIES T PESTHENFOKEE 32 FOKER+] , 227 EsB=22  FOFER, 27 'POKER+ 1, ZB POKERB+L, 3

i

17 JUNE 1982

17




from previous page n EOR=MTIR-1 E08) VE E
A2~ Position of yallow flying saucer. r:'. IF I.--I:ltliu -_I :rl I|I : ||_
J18&J2—; Used to determine how far right the two S2f BONESESTT . B RETURM -3
spacecralt are. =50 FOKEZESTS. 0 PR LNT* saliebinsinskbpi sl
B&B+1-: Position of players space-ship. Ty ffL ";:“--“ DFES]. 22 FORY=1TJI0 BE-" F
‘T""'g'_ ' &E““ﬁm S20 FRINT AR hop]
Li=: Lives left. '_JL Fr:’l_.r” IFL [ =P THENS=D
<EQ PRINTYTSY0L HEVE EBEEM 1IPET T
Dlgg S50 PRINT“IMEHOUR SCORE =7°S(
S70 IFSC) TETHENTS=SC
er 224 U.ﬂtlr-.-'r' SEITOP SCORE=a"13 W
Sa88 BPRTHTY U RTLHER G O o
on ZX81 uH rr'F:r :];[:?ﬂ z flutnFu.: ke
The screen is drawn with eleven random L :f:;_ '-’-'.".I?E'E'_.',Lf._-,u
pits dotted around. Your digger always 720 POKEZEEPS, 27 FRINT'TIEY. FONE3E2£9, 240
starts from the centre. Then a monster “, E'."-:' A EATORTHT (RN 13 h1SY - T1=RL  BETL:
appears — its position being random. 00 AZ=TTAG+ I INTORMEN | #4180 12sR2 FETURM
As soon as it appears it starls chasing | 105 R irims reetELcTIONS -
after you. You move with the cursor keys | 1aio seruTesmp  Fio FelnT A0 ERINT TR q
and dig with the J key. You always dig a "'f"_'."L;:"Z'EF"]'I e e o
; | Pt =] T <PACE ERR--FIEE"
space to your right. : B30 PRINT"®VOU HAVE S LIVES AND LOSE DHE EVERY TIME SNELIEM CET
If you happen to fall into one of these LEAE T TN LRI OF | SCORERTTS
pits you lose one of your five lives. if @ | 9a8 methe TFopedu el oear > 1 KEYTFOKELIS.4
monster falls down a pit you gain a point 1878 BOTOTG Kor
and the pit is filled. 1?:::; Enr'-rl:"=‘11-'-‘-Tr--;—=- POKEY , FEEK (M+2S€am s MEWT
Every now and again a G appears. This | 111n ForEscecs. 2os o o esReRnLE
is & gold mine. If you land on it you gain 1128 FORN=QTO4FORY=8TO7 RERDD: POKEX#E+Y+ 7384, 1 NEXTY. &
five points. |-L.'1:I F|.‘:|T;.:|'1 a.0.9,.63. 1,00, =g e o - : -
140 It 2,8,0,8,63.1,0.8.8.4 26,252,250:84.0.0.0. .63, 126,219,126, .0, @
You will need nerve and nimble fingers 1158 DATALGZ 255, 153,255, 255 , 255 231 129.0.0, 6 236 258 0 u_-..l-':- SR R
128G PRINTPEEN(137) GOTO1208
to beat the monster. Good luck. Lol i d i
13 Ok .o i
2@ FoR =2 o by Graham Plowman
W 318 IF E=7 THEN PRINT AT H,K:"B
28 : 320 PRINT AT RO.BO; l
S L , 3 23@ PRINT AT XO.Yo: "B
_ 34@ IF @(v,X)=1 THEN GOTO 600
i 35@ IF @(B.A)=1 THEN GOTO 400
TD‘ s Eﬁﬂ'ﬂ IF X=A AND B=Yy THEN GOTO 4O
890 FOR G=0 o 1@ 29 L5
109 LET AY=INT IIRND230) +1 453 EE-I]-ZETEET R.B;"&"
110 LET AX=INT {(RNDz20) +1 481 PRINT AT H.K. "'"
12@ PRINT AT AX . Ay, " " 41@ LET L=L-1
13@ LET @I(AY ,AX) =1 4390 FOR D=0 TO 100
140 NEXT G 44@ NEXT D
16@ LET A=1@ 441 PRINT AT AR.B;" *©
161 LET H=INT (RND:2@) +1 442 LET Q@(B.A) =1
188 LET K=INT (RND¥30) +1 45@ %EIHEFliHEngPI%"
173 LET Y= fpgn
175 pnxn?‘ﬁ‘fna,?a; " "L Sa EET%HEEE‘H e
18@ LET X=INT tnnn;EF 7, s 525 PRINT AT R,B+i; "
198 LET Y=INT (RND238) +1 510 LET @iB+1,A) =1
EEE ?EIHT AT R.B; "\’ 528 RETURN
H=H AND B=K THEN GCTOD 70O 802 PRINT AT X.,.¥,;"X"
@E:‘LH‘ LET RAD=R g%g ﬁgﬂ'ruﬁa s 2&
=2& LET BO=B R
230 PRINT AT X.Y; "H" S22 DBT By ie
== ﬁ - B iY .
233 PRINI ST 6k 33 f25, 58 o e
282 LET YO=Y 6353 PRINT AT X.v¥.,"IE"
‘gﬁgﬂlj_ET A=A+ (INKEY $="6") - ( INKEY 640 LET S5=5+1 :
4202, LET B=B+(INKEY$="8") - (INKEY S50 EE&”E:IETTE*% 2D
=0@ IF X>A THEN LET X=X-1 Egg EE')IEE liﬂﬁ
2990 IF X<A THEN LET X=X+1 700 LET 3=54+O
30@ IF Y>B THEN LET ¥=Y-1 7198 PRINT AT ©,20; DS
218 IF Y<B THEN LET Y=Ya+il 728 FOR T=08 TO 200
o215 IF INKEY$="u" THEN GOSUB S0 gig EE% AT H.K;: "B
=16 LET E=INT (RND#1®® 750 LET H=INT iRﬁﬁiEﬂ] +1
“131? IF E=5 THEN PRINT AT H,K; "B 7680 LET K=INT (RND2Z@!) +1
T7ea GOTO 20
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Fruit machine

on BBC Micro

The data in line 30 contains the Ascii
codes of the characters which can be
displayed on the machine. In line 50 the
VDU23:8202;0:0:0 turns the cursor off.
Line 110 contains the winning combina-
tions and their values.
Every time the symbol
should be replaced by E.
PROCMD draws the fruit machine.
After displaying the winning combina-
tions at the start and after revealing your
fate the computer will wait for you to press
a key before continuing.

appears it

Random choice
on Vie-20

This game of chance takes the form of the
old party game, Stone, Scissors, Paper.

In this adaptation, the operator keys in
which abject he wishes to play with. The
computer randomly selects an object (lines
110 to 140), compares it with the oper-
ator's (lines 150 to 350) and prints the
result.

Lines 360 to 510 are to keep the score
which is obtained by typing in 3 (line 80).

Line 6 is to clear the screen.

The game should give even odds for the
computer and the operator. Experience
shows, however, that the computer seems
to have the edge.

Open Forum

(O IMABL 7 3, PBLE . PLE ), LBL S}
FOFORZwLTOF  RERDC » At Z y=CHREED  HEXTZ
FALATHDE , 123,42, 35,595, 4%, B9

SBAMODES

._..!E'U'E]'Lll..ql IJEJEJ.&JE! ‘.E'J EaﬁaﬂuﬂJﬁ-;EaJEEEE}BJErE

SECLE  COLDURE

TRAPRINT "FRULT MRCHIME"

BAPRINT e e

SRRESTOREL LG

BRFORZ={ TOS - READFSL 2 3, PLZ 1 HEXTZ
LTI [ H* @B 4L Lo 1D Al s 10 W, 10, LRt N - T T 4 =
128PRINT
1E30F0RZ=1TOR PRINTPS( S 3 " winse “:B(Z )" '1HEXTE
19BFPRINT " v= ping 27" "= pwing 2"
| SRKEnGETS
1&EFROCHD

| FEPROCCE
1 BRPROCAG
192G0T0OL 78
ZeBaDEFFROCHD
218LCOLEA, 1
22EMOVESDE . B« MOVESDR, 688 FLOTES . B850, 03 MOVESSD, B/ PLOTES 808, 8
2FAMOVE 1260, 8 MOVE 1288, S88  PLOTES, 1250, 608 MOVE1 299, B:FLOTBS, 1208, B
Z4BMOVESSE, B:PLOTES, 850, 0@  HOVE L1208, 188 PLOTES, 1Z200.8
29DMOVE 1 288, 6B MOVERSS , 6ag  PLOTES, 8596, 358 MOVE1289, 358 PLOTES, 1298, 588
ZEAMDOVE 1 200, 458 HOVERSD, 458 FLOTES, 556, 400  MOVE 1 209, 488 : PLOTES, 1208, 432
2TEVDUS : MOVEBTR, 358« PRINT FMONHEY "  MOVESYD, 290  PFRINT "MAKER"
ZE8MOVERTE ., 288  PRIHT" %= ©
29aDil4  EMDFROC
SEBLDEFFROCCE
F1BFROCRMN
IPRFORZm] TOE LA 2 )eFAs RNDL 72 ) HEXMTZ
SFAPRINTTREL 14, 1S3 LS 1L 2 LS H )
S48PROCCE

ISBEHDFROC
SEBDEFFROCEN
SFRCOLOURT
ZEBFORM=] TOL 1Q+RHDL IR 2 PRINTTAB. 14, 163 ANCRHND. 7 3 3 ASCRMDL 7 3 3 S RHNDC T 3 3 1 S0UN

Fruit Machine
by Alan Wood

Dl:=1%9. RHR 2555, 1 (FORA=1TO108  HEXTHA SOLIMNDE , =15, RMNOC 2%E 5, 20 S0UNMD3 . =15, RHDO 2535 3, 2
HEXTH

SSRENDPROC
40B0EFPROCCK
410W=8
42BMS=L B ] 4802 0+LH 3 )

4EOFORX=1TOS IFWS=PBC X ) WeP( ) NEXTY ELSE NENTH

44 I FlLU=0RANDE L8 § e N ORL w0 1 e

A9AIFUCOLOURI: PRINTTABC 1S . 52 "You "TRBC 1%, & 3 "win® s TABL 1S, 7 1l Yo, "1 EMDPROC
460COLOURSPRINTTABE 15,52 "You"* s TREL 15,6 1 "loze, " | ENDPROC

47EDEFPROCAG
4BOVDLS

490XF K1, B
SPPKS=LETS

=1@VDL4
S2OPRINTTABC 15,50

2IPEHDPROL

"TRER 13,622 " HITRECAS, T

Random choice
by Stuart Maclaren

T FE] 4§ T = | =Ty

A '=ﬁ|-' :.:.;'-. _?E I_‘_.|'|| -|-"_|-:|: T:”I.__ =

E - Bi=i3 .- :_'=|'1 il- I =_1_'|=,4Ii' [ = THE

= SRTNTERY | &e Ca=1 Gl iN=imTHER E

1A PRIMTYSTONES=4] CCEOEER SuahE B OTED A '4F!f

M ERTMNT V' mazsscossssssSSorsrs — i 7 TEE: ifri= HEL T

=i P iIT 25 P ar=" "t s = ol K]

is GC IT W= Tl i BETRT 'I_-I. q I i i
ES PRYTH1==C) k- =3 =0 TR

i = =l 1 I e = F - 7 FRTHTY Il -f EFEl R E

£ O THT 5 T

_-'|:-| ] | 45 ] _' | [ ol § 11 B TRlT i E ET T

T B = = 1T iTE| i 1 - 1 THI IEE TOE =T 1

2= EETYT"EMTET | -4 E g - _:._n:-[,_l—-.. =il = =t i ef

e TRIET ey - Tt

MEE I - = II"|'_I- = 1414 I EI'.'I'I]'E' H (N (i e i A = kA T
:."L T =1 THERE ity i T

P 1 E=Fh ISH PETAMTYLNL F IRKE = = HE

o =1 TE0 LET M=riri

B D TNT ST U

.:-_,-. .!r TEERL| | A r-r:!|| |

L 50 - BTHEN: S £ =11 T =7

| 1 R 1N ¥ B E[ L (M= =05 LT RIT i I._L_ 1 = N = e ¥

b PR TRIT AT = = T T [ nte L o T L]
= =N
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A cubist
plot on

ZX81

Andrew Esmond describes
how to make the most of the
plot command.

The ZX81 has been criticised on its
graphics side. The PLOT function, how-
ever, makes some very interesting effects
possible.

The plottable resolution on the ZX81 is a
very low 64 by 44 pixels, ranging from 0 fo
63 from left to right and 0 to 43 pixels from
bottom to top.

The 2816 pixels can be used very
imaginatively. For instance, the following
program draws a circle:

10 FOR F=0 TO 100

Programming

To draw a cube all that is needed is to
superimpose two squares upon each other
and join up their corners. This will produce
a skeleton cube. If you want to conceal
hidden faces you must devise a way of

)

o SO g

Figure 1

stopping your program plotting inside the
foreground.
This is quite simple, although it is ex-

tremely slow on the ZXB1, and is ideally
done in machine code.

The best cube can be drawn by starting
the second cube in the centre of the first.
The following program draws a cube on
the screen. It is bast run in fast mode if you
are not interested in seeing the lines
drawn.

Lines 100 to 320 set up the arrays which
store the cube. 340 to 450 plot the fore-
ground square, 470 to 580 the background
square and 590 to 670 join them up.

| have left the line-drawing routine to
your choice. This program will run in 16K,
although quite a lot can be done in 1K if
memory conserving steps are taken. The
random blobs which occur on the 1K
model do not appear on the 16K.

| think the 1K chip may have something
to do with this. If you know the cause, why
not write in and let other users know.

Three dimensional graphics can be
done by using sines and cosines to modify
the points plotted. There are still many.
graphic things to be done on a ZX81. |
hope | have given you some ideas.

20 PLOT 32+420+SIN(F/a2eP1),22+20

«COS(F/32+Pl) 100 DIM A(4) 370 LET X2=A(F+1)
30 NEXT F e 110 DIM B(4) 380 LET Y2=B(F+1).

The program basically w:.'.-rk'.-*.' by joining 130 DIM C(4) 380 GOSUB 1000
a sine and cosine wave. The 20's in line 20 140 DIM D(4) 40O NEXT F
are used to determine the radius of the I
circle. Try changing them to produce cir- | 150 REM **¥LOAD ARRAYS 10 LET X1=X2
cles of different sizes. WITH COORDINATES 420 LET X1=Y2

To produce spirals try setting the radius %% 430 LET X2=A(1
equal to a variable, say R, and reducing R 160 REM **A() Mm. By, Ao 440 LET Y2=B(1 i
by .1 each time the FOR-NEXT loop is THE X AND Y COORDS OR THE 450 GOSUB 1000
executed. Why not try altering the value of FOREGROUND CUBE, C() AND 460 REM** DRAW BACKGROUND
one of the radii in the PLOT statement to D() ARE THE POINTS SOUARE
produce oval shapes? 3 .

To produce a circle with a thicker outline | 170 LET A(1)=10 470 FOR F=1 TO 3
use PRINT AT. Remember that the co- 180 LET B(1)=10 480 LET X1 -C(F)
ordinates start in a different place, the top 190 LET A(2)=30 i R
lefthand comner of the screen, and also | 554 [ET B(2)=10 90 LET X2=C(F+1)
there are half as many points to be plotted. 510 LET A % 0 500 LET Y1=D(F)

There are also a couple of things to (3)=3 510 LET YZ2=D(F+1)
remember when using SIN, COSand TAN | 220 LET B(3)=30 520 GOSUB 1000
for drawing. 230 LET A(4)=10
1. The computer works in radians instead | 240 LET B(4)=30 21313 EgT}{f-}(g
of degrees, so that for every 360° thereare | o [ pr C(1)=0 =50 LET ‘f‘lﬁ’fE
2+PI radians. . =
2. Always use something to enlarge the 260 LET D(1)=20 560 LET X2=C(1)
result of a trig — SIN, COS and TAN — | 270 LET C(2)=20 570 LET Y2=D(1)
upgraliﬂn. The r?sulls ar::ttne are 1urtar'l.v EFIEII 280 LET B(2)=20 580 GOSUB 1000
and consequently are nol very inleresting. =
3. If the operand — the thing you perform ggg tg gg;jg 590 REM**JOIN TWO CUBES
the function on — is greater than 2+Pithe | 30 ‘oo )0 600 FOR F=1 TO 4
computer will reduce it so that it lies = 610 LET X1=A(F)
between zero and 2xPl. 320 LET D(4)=40 620 LET Y1=B(F)

The ZX81 does not have an in-built line 330 REM **DRAW FOREGROUND 630 LET X2=C(F)
drawing function. There are, however, SQUARE 6 e
many of these about, so | will assume that I 40 LET Y2=D(F)
you have access to one. To draw a square 340 FOR F=1 TO 3 650 GOSUB 1000
all you need to do is send five sets of | 350 LET X1=A(F) 660 NEXT F
co-ordinates to your subroutine — five sets 360 LET Y1=B(F) 670 STOP
as it must join the fourth corner to the first,
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Spectrum

in this new slot various contributors explore different aspects of the ZX Spectrum.

A pixel plot to
make you fast
on the draw...

Nick Hampshire starts
exploring the new computer’s
graphics

The Spectrum incorporates some guite
sophisticated high resolution graphics
capability. The simplest of the high resolu-
tion commands is PLOT. This simply plots
a point on the screen at the coordinates
specified in the parameters following the
command.

The plotting resolution is 256 < 192
pixels, a resolution which is quite adequate
for most applications. To display a point on
the screen at a location 100 pixels in the X
direction and 50 pixels in the Y direction
the command would be:

PLOT 100, 50

A single pixel point occupies a space
which is 1/64th of a normal character.
There are 8 = B pixels in a character
space. The PLOT command can be used
to fill areas of the screen with dots. When
used in conjunction with the correct colour
commands this can create blocks of col-
our. This program shows you how this can
be done.

STEP di
STEP di

13e N

In line 10 the input command requests the
coordinates of the centre of the block. The
height and width of the block are input in
line 20. The input command in line 30
requests the spacing between dots in the
block. This is very useful since it allows
one to creale blocks of different density.

By plotting blocks of points of different
densities a range of different displays can
be created. In the following program a
barchart is displayed which shows three
goups of bars each representing three
figures. Each related bar has the same
density of dots displayed.

It should be noted that the algorithm

used in this program for plotting a block of
dots is much simpler than that used in the
previous program since it is the bottom left
comner of the block which is specified
rather than the centre.

1id LET b=1

=28 READ h,d

25 IF h=8 THEMN STOP

J8 FOR xesb TO b4l STEP 4
48 FOR u=2@ TO h+280 STEF d
S8 PLOT x,4

68 MEXT U

FE HEXT X

screen. Line 20 draws the bottom horizon-
tal line, line 30 the right vertical, line 40 the
top horizontal and line 50 the left vertical.

Just as bars of dots could be used to
create barcharls so rectangular boxes can
be used to display values in a barchart.
The next program does just this,

0o ane
ABe DATA 26,148, 23.80.2.235,1.35
&0, 3,.30,1,48,2,75.3.0,.0

In line 20 the height of the bar and the
density of the dots in the bar are obtained
from a DATA statement. The data state-
ment is located in line 100. Note that the
end of data is signalled by a double 0 data
which is detected by line 25.

The other principle Spectrum high re-
solution command is DRAW. This com-
mand draws a straight line from the last
plotted point to a point specified in the
coordinate parameters following the
DRAW command. The problem with the
DRAW command is that it is relative to the
last plotted point rather than using abso-
lute coordinates.

Thus the DRAW command obtains the
absolute end coordinates of the line by
using the last plotted point as the begin-
ning coordinates and adding to these the
relative offset coordinates following the
DRAW command.

A further complication is that in order to
determine whether the new end line is
closer to the x or y origin than the last
plotted point the relative coordinates can
be negative.

The complexities of the DRAW com-
mand are shown in the following example
which draws a border around the screen.

189 READ ¥ .4 W .h

28 IF x=8 THEW S3TOP
38 PLOT =,

dli DRAL w.

5@ CRAL @.h

B0 DRAL -= B

78 DRAL &, -h

=1

ig8 DATA 10,190,290, 6@
1eE DATE 3@, 1@ .28 .28
ilia DRTHR S@,16.20.,.130
115 DATA 70,183,828, 88
120 DATH S8.,.18,28.16808
1838 DATA 11&,1I,EB,11B
208 DATA B.@,8.8

MNote that this routine like the previous
barchart program used data statements to
store the information required to display
each bar, This data is read in line 10 where
the coordinate of the bottom right corner of
the bar is obtained, x and y variables, plus
the bar width — w — and height h.

The problems involved in using the
DRAW command can, to a degree, be
overcome by using a line drawing routine
written in Basic. The main problem with
this is that it is considerably slower than
the machine-code DRAW command. The
algorithm is fairly simple and can be
speeded up by not printing every dot in the
line. The program requires five para-
meters. These are, start of line x and y
coordinates — line 10 — end of line x and
y coordinates — line 20 — and the spacing
between dots on the line.

T B e e—

i PLOT 1.1

20 DRAU #54 .0

ae GREaY B.1%4

4@ DEAU -284.0
5@ OCRAUY @, -174

Line 10 specifies the start point, x, y origin,
which is at the bottom right corner of the

IMPUT xb.yb

IMHPUT =& .G

INPUT 49

LET a=xg=-xb

ET b=ye-ukb

quSRR (asasbebh
LET ux=a-sq

LET uy=h.q

FOR L=0 TO g STEF d9g
LET i=mxb+l #ux

LET uwe=Eyb+lsuy

B PLDT .y

MEXT 1

e e e .
UnRSoIULE
LT L T
-
=

e et
s
ooe8
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You pay your
money

and take
your choice!

Sam Blythe presents a
comparison of the most popular
micros.

The most common question we are asked
every day is "Which computer should |
buy?" Too many people assume that there
fs an easy answer, that on any one day
there is a best computer.

This, of course, is totally wrong. There is
a very wide range of computers on the
market. Prices start from £69 for the ZX81
and go up to well over £1,000 for some
models which are still moderately popular
with some home users.

The most fundamental question before
you start looking is ‘‘How much money do
you have?" Far most people the choice is
then made.

The next question, once you have de-
cided on your price bracket, is: "“"What do
you actually want to use it for?" Are you
mainly interested in playing arcade style
games, writing your own programs in
Basic, dabbling with machine code or
starting your own software business? |
would not seriously recommend using a
ZX81 for business or office use, for exam-
ple.

To help you choose | have drawn up this
comparison table of some of the most
important features of the most popular
computers on the market at the moment.
Although the top price is £399 for the BEC
model B it does not take long to spend
considerably more on software and hard-
ware add-ons such as printers and disc
drives.

This was very much a personal compari-
son based on my own experience of using
each of the computers. | have only had a
limited time on the Spectrum but the main
features are unlikely to change now, de-
spite the design fault reported on page 5.

The table is not exhaustive, but it should
give you some idea of what to expect for
your money.

The conclusion is that different
machines are best for different people, just
like cars. Remember that once you have
made your decision you will have to live
with it, and pay for it.

If you have the money then the BBC
machine certainly offers the widest range
of facilities.

Review

Sinclarr Acorn Commaodore
Make ZX81 Spectrum Alorm Vic BBC
Price £69.95 16Kk E125 ARP E£174 RRP £199 model A £299
4Bk E175 {note 4) model B E399
Processor ZB0 ZB0OA 6502 G502A 65024
RAM (note 1) 1k 16k or 48k 2k 3.5k 16k model A
32k model B
ROM Bk 16k Bk 16k Basic+
16k operating
systam.
Relative speed very slow slow in fast 2MHz. 2MHz.
hi-res mode. Basic (tast) {vary fast)
Cassalle wE doesn | EE TR aaREE
300 Baud work 300 B raliable 300 & 1200 Baud
lacky good once  but needs cassette motor
sel up. special
unit (£45)
Keyboard - W www XEEL LR L
{poar) Ascil Ascil Ascil
Power Sum.}' 'TE www Ty o FREE
axtarnal axlamal extermal extarnal internal
need bigger some somea
pack for problems problems
printer & Ham
pack.
Printer U L Bawe wewe interfaces 1o
same as same as any printer
ZXB1 but Alom
higher Res
Sound nonea - M o e
crude very crude 3 voices 3 voices+noise
+Noise and envelope
Speech available
ﬂ[np-hiﬂ & A - 'L e
rows x columns 24 = 32 24 x 32 16 % 32 23 x 22
Hi-res pixels 72 = 64 192 x 266 182 x 2566 176 x 15B 320 x 256 model A
(note 2) 640 = 256 model B
Character set non Ascii Ascii 256 chrs Pat-type 256 Asci
Ascli graphics -+
aiphanumaerics
Colour none a8 4 (nota 3) 16 16
anly to
naarest chr
Basic e TL L TIL] EEEEE
non-standard  fairly highty very good like Micrasoft
standard non--standard but structured
DATA/READ no yes yes yes yas
DO . .. UNTIL no no yes no yas
multiple statements no yes yes yes yas
Auto line no no no no yes
numbaring
Varify no yes ne yes no
Assembler no na yes no yes, very good
Ports special port  same but via chip joystick fioppy port
bigger. and lots port. plug Econet, setial
RS232 soon. of pins, in socket and parallel
Econat. floppy " ports, Bus
port and exiansion for
modam teletext. Tuba
connacls o olher
computars
Expansion wide range  Microdrives  small joysticks the BBC micro
ol good printer, range. paddies, s designed for
add-ons axpect many bul easy light-pen expansion.
miore. o adapt More Coming,
Sum up this oid bug-ridden oul-of games the Rolls-Royca
stalwart is and crude dats, bul machine computer. May
showing its  but besl excellent and fine be bullt inlo a
Age. value. second- computer full-bicwn
hand value  cash. system.

Value for money
Educational value
Games value

Y]

i
LB b
LR L]

LR

LA R B R ]

LR &

Mate 1) Rem supplbed with Basic maching.
Noteé 2] needs exira Rom and Ram.
Mote 3) needs axira handwars.

Nate 4) Atom price 18 for assembled 2k version. Excellent deals are available on Aloms making them much befier value.
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Sound out

that envelope

Among the many tantalising mysteries
hinted at, but not solved by, the provisional
BBC Microcomputer User Guide is the
ENVELOPE statement. Even when this is

explained it can seem a daunting lask 1o
experiment with the computer's full sound
generating capabilities.

The ENVELOPE statement requires 14
parameters and must be used in conjunc-
lion with a complete SOUND statement
which itself involves eight parameters! All
this for each sound.

The grealer the attack rate, the more
rapidly the sound reaches full volume. The
decay, sustain and release rates define
the way in which the note fades. The peak
and sustain levels determine the volume of
the sound.

The pitch of the note may be varied up
or down during the first three phases of the
sound (phase 4 is merely the dying away
period — corresponding lo keeping your
finger down on a piano key).

The accompanying program enables the
user to change each parameter at will and

10 REM SOUNDTEST BY K.ROOQKE
20 PITCH = 100:L = 30

30 S = 0;P81 = 0:P52 0:F53 =

DR = =1:5R = 0:RR

40 GCLS

50 PRINT

190 PRINTTAB(O,13);"PITCH

200 PRINTTAB(O,14);"LENGTH

220 SOUND £0001,1,PITCH:L

O: K51

O:PL = 120:3L

60 PRINTTAB(0,0);"5=DURATION 0/255 =":PRINTTAB(30,0);8
70 PRINTTAB(D,1);"PS1=PITCH STEP -128/127 =":PRINTTAB(30,1);P51
80 PRINTTAB(O0,2);"PS2=PITCH STEP -128B/127 =":PRINTTAB(30,2);P52
90 PRINTTAB(0,3);"PS3=PITCH STEP -128/127 =":PRINTTAB(30,3);Ps3
100 PRINTTAB(O,4);:;"NS1=NO. OF STEPS 0/255 =":PRINTTAB(30,4)3N51
| 110 PRINTTAB(O,5):"NS2=NO, OF STEPS 0/255 =":PRINTTAB(30,%);N52
120 PRINTTAB(O,6);"NS3=N0O. OF STEPS 0/255 =":PRINTTAB(30,6):N53
130 PRINTTAB(O,7):"AR=ATTACK RATE 1/127 =":PRINTTAB(30,7);:AR
140 PRINTTAB(0D,8);"DR=DECAY RATE -127/127 =":PRINTTAB(30,8);DR
150 PRINTTAB(0,9);"SR=SUSTAIN RATE 0/-128 =":PRINTTAB(30,9):SR
160 PRINTTAB(D,10);"RR=RELEASE RATE 0/-128 =":PRINTTAB(30,10);:RR
170 PRINTTAB(O,11);"PL=PEAK LEVEL 0/126 =":PRINTTAB(30,11);:PL
180 PRINTTABLD,12);"5L=SUSTAIN LEVEL 0/126 =":PRINTTAB(30,12);:SL
0/255
0/ 7

210 ENVELOPE 1,8, PSl1,PS2,PS3,NS1,NS2,N33, AR,DR,SR,RR,PL,SL

230 PRINTTAB(D,17);"TYPE R FOR REPEAT NOTE"
240 PRINTTAB(O,18);"0OTHERWISE TYPE THE LETTER(S)"

250 PRINTTAB(0,19);"WHICH YOU WANT TO CHANGE"

QiN52 = 0:NS3 = 0:AR = D%
4]

=":PRINTTAB(30,13):PITCH
=" s PRINTTAB(30,14);:L

Sound & vision

hear the result whilst displaying the current
values on the screen.

Just for starters, once the program Iis
loaded, you might care to try changing the
intitial set values as iollows:

RR -1, PS1 1, PS2 —1, PS3 25, NS1 50,

NS2 50, SL 100
Kevin Rooke

260 INPUT Q%

270 IF Q% = "R" THEN 210
280 IF Qf = "S" THEN 430
200 IF Q% = "PS51" THEN 450
300 IF Q% = "PS2" THEN 470
310 IF Q3% = "P3S3" THEN 490
320 IF Q% = "NS1" THEN 510

| 1 R | R | N N | |

330 IF Q% "NS2" THEN 530
40 IF Q% "NS3" THEN 550
350 IF Q% "AR" THEN 570
360 IF Q¢ = "DR'" THEN 590
370 IF Q% = "SR" THEN 610
380 IF Q¢ = "RR" THEN 630
390 IF Q% = "PL"™ THEN 650
400 IF Q$ = "SL" THEN 670
410 IF Q% = "PITCH" THEN 690
420 IF Q$ = " LENGTH" THEN 710
430 INPUT S

440 GOTO 40

450 INPUT P51

u60 GOTD U0

LT70 INPUT P32

480 GOTO 40

490 INPUT PS3
500 GOTO 40
510 INPUT NS1
520 GOTO 40
530 INPUT NS2
540 GOTO 40
550 INPUT NS3
560 GOTO 40
570 INPUT AR
580 GOTO 40
590 INPUT DR
600 GOTO 40
610 INPUT SR
620 GOTO 40
630 INPUT RR
640 GOTO 40
650 INPUT PL
660 GOTO 40
670 INPUT SL
680 GOTO 40
630 INPUT PITCH
700 GOTO 40
710 INPUT L
720 GOTO 40

17 JUNE 1982
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Our classifieds

Do you want to sell your computer and
buy a bigger and better one?

Have you ever thought of trying to
make some money out of selling tapes of
your own programs?

Whatever it is you want to buy or sell
why not use our classified pages?

It has to be better than waiting for up to
nine weeks to get into one of the old
monthly magazines.

Not only that, but our rates are very
reasonable.

For private individuals it only costs 20p
per word, with a minimum of 10 words.

We can make it so cheap because we
charge companies using the classified
columns 40p per word.

are faster.

The classified pages can be used for
semi-display advertising.

The cost for this is £10 per single
column centimetre, with a minimum
charge of £30.

All copy for the classified pages must
be pre-paid. (You'll find a handy form on
page 22).

Cheques and postal orders should be
made out to Popular Computing Weekly.
Your advertisement should arrive at least
two weeks before the publication date.

If you have any queries regarding
Classified or semi-display
advertising please call
Alastair Macintosh on
01-930 3840

Popular Computing Weekly.

The fast one.
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FULLER FD SYSTEM £39.95

Professional Keyboard & Case for Sinclair ZX81

The ZX8Ifits inside.

The tough ABS injection moulded
plastic case measures 8" x 14" x 212"
and hooks up to your ZX printed
circuit board in minutes. No technical
know how or soldering 1s required.

KEYBOARD LAYOUT:

All the Sinclair ZX81 keys are duplicated on our layout, with extra shift and new
line keys. The professional momentary action key switches have a guaranteed
life of 10° operations. The unit is fully built tested and comes complete with a

money back guarantee.

INSTALLATION MOTHERBOARD:
Simply unscrew the ZX printed circuit board from We also manufacture a mother board which allows
its case and screw it into the FD Case. expansion to the ZX memory and 1/0 facilities

WITHIN the case, as well as our power supply unit
and reset switch.

Y 5
| ;!-.F_ Code | Price Oty Amount

Fuller FD System 42 Keyboard & case | 39.95 Pt
- FD System Motherboard - 15.95 ;
FD 16K. Memory Module : 29,95 —— B
. FD 64K. Memory Module B e
FD PSU 9 Volts at 2 amp 12.95 | B
& FD Shipping and Handling 2 50 | e
Mail to FULLER MICRO SYSTEMS,
The ZX Centre, Sweeting Street, Liverpool 2. England, U.K.
Address :
City/State/Zip ...
— - ——————






