This Week

‘Spectrum utilities
Tony Bridge weaves his
way through a maze of
utility programs including
Masterkey, Disassembler
and Machine Code Test
Tool. See page 13.

Dragon keyboard

Peter Chase presents a m/¢
routine to enhance
keyboard responses and
extend the use of colour on
the Dragon. See page 22.

ZX81 label maker

R Luxton explains how to
make your own labels on
the 16K ZX81 on page 17,

MNew releases

All the latest software
releases including news of
Valhalla, an animated
graphics adventure for the
Spectrum. See page 53.

STAR

Depth Charge
on Vic20.
See page 10.

GAME

Computer Swap

01-930 3266

Free readers entries to buy
\ or sell a computer.

Ring 01-930 3266 and give
i. us the detalls.

SPECTRUM GAMES. Three fabulous-
ly original 16/48K experiences on one
lustraléd £3 casselte. Pyramid Panic,
Beanstalk, Kong, Fast multi-screen ac-
tion, incredible Hi-res multi-colour
graphics, sound and music make this
tha best value quality games tape
available. Guaranteed. Tim Boone, 1
Marcury Closa, Southamplon
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Softek compiler

payments dispute

Dragon

the pond!

DRAGON microcomputers
will go on sale in America in
August,

This is the result of negotia-
tions, now in the final stages,
between Dragon Data and the
American manufacturer Tano,
who will assemble, distribute
and sell the computer in the
LS.

The American Dragons will
be the first fruits of a new joint
venture, set up by the two
companies, called Dragon
Tano Inc. Dragon Data holds
a 49 percent share in the new
company — Tano holds the
remaining 51 percent.

Tano will begin by manu-
facturing 2,000 machines a
week, supplemented initially
by machines built by Dragon
in this country.

The Dragon 32 will sell for
$300 (about £18B5) and the
Dragon 64 will sell for $400
(about £250). As well as being
adapted to work with the US
NTSC television system, the
American Dragons differ from
their UK relatives in that they

Continued on page 4

LINE RUNNER for Dragon. Fight a
duel with the systam, beware of tha
time walls, loops and vortex. Original
arcade action. Hi-res, colour and
sound. Plus Super Braakoul. Send
£4.95 PO lo: D. Goodchild, 2 Ryders
Avenua, Weasligata, Rant

_sion. The company is

SILVERSOFT and Softek
have clashed head-on in a dis-
pute over rovalty payments for
a program written using a
compiler.

The argument concerns the
Silversoft program Slippery
Sid which was written using
the Super C Spectrum compil-
er from Softek.

Softex is claiming
that Silversoft has in-
fringed copyright and
broken a contract of
sale of the Super C
program, by using the
compiler to develop a
commercial arcade
game without permis-

insisting — and Sil-
versoft is steadfastly
denying — that a

royalty payment must
be made by Silversoft
to Softek on every
Slippery Sid tape
sold.

softek 15 now con-
sidering legal action,
possibly involving an

injunction this week, to halt
sales of the Slippery Sid prog-
ram pending resolution of the
dispute.

Softek’s Tim Langdell ex-
plained that the Super C prog-
ram — written by Andrew
Glaister — is sold subject to
the condition that it is not used
to write commercial programs:

Continued on page 4

TEXAS ORIC 1 ATTENTION ALL
TI 99/4A EAEEE”E LEADS OAAGOMN 32 and TANDY COLOR LISEREN
CASSETTE LEADS “Color Computer News”
£4.95 WITH MOTOR CONTROL Our tates! magzzing from the USA,
!HI:L[JE;Hm BOsT DOiM i CIN or Iult of hints, ideas and software
G o JADKS PLUS FREE UK SUPPLEMENT with
AND ?ﬂm}:i it or £2.95 Oragon compatibildy chart and free adwsory
iregla Recardear * SEviCE
Orders to Orders 10 Send £2.28 (and 57p sa8) for sample
Clares, 222 Townfiakis Road, Clares, 222 Townfieids Road, rssue to ELKAN ELECTROMICS (Depl.
Winsfond, Cheshire CWT 4AX Winsiord, Cheshire CWT 4AX FREEPDST, 11 Bury Now Road, Prastwich,
Tal: Winslord 51374 Tel: Winsford 51374 Manchesiar MIS ugiar-mu 061-
| 25-hour Senice)

BOGGLE. Nationally adverised as
world's most addictive game. Mind
Boggler is superior Spectrum version
with six skill levels and on screen
recording. £3.50. Bobker, 29 Chadder-
ton Drive, Unsworth, Bury, Lancs

%% ADVENTURE COMPETITION— WIN A 64 % %

SUPERMAN, Outlaw, Missile, Com-
mand and Nightdriver, £40 secures,
poslage included. Tel: Towcaster
s2202 alter &6 pm.

Continued on page B




NEW RELEASES

*

AW STAR JAMMER — Wiping the sweat from my brow, |
searched the inky blackness, ahead for signs of encmy
fighters. Through Star Jammer was the best ship in the
galaxy, my dwindling energy reserves made me doubt | could reach the next stargate . . . (&
one-player space arcade game requiring one joystick).

SUPER SKILL HANGMAN Hangman as you've never played it before! A vocabulary of
over 1,000 words, three levels of difficulty and an optional timer make this classic word
game a challenge for kids of all ages.

NIGHTFLIGHT — An accurate simulation of fying a single engine light mrcraft,
Nightflight allows for take-off, landing and aerial manoeuvres including loops and rolls.

SALAMANDER GRAPHICS SYSTEM — A comprehensive picture drawing system for the
home computer enthusiast, Pictures in any mode or colour set, text on the hi-res screens
and storage of pictures on tape. Requires one joystick.

ORIC TREK — A version of our classic Dragon Trek for the Oric-1! Ten levels of
difficulty, three sizes of galaxy and more features than you can shake a Klingon at. A must
for all Onc owners!

L

ORIC GAMES COMPENDIUM — Four exciting games for the whole family: Donkey
Derby, Kingdom, Viper and Space Station.
DRAGON 32 and TANDY 32K (pleasa spacify): BBC MODEL B:
b Dragon Trek €995 Wizard War £7.95 Dragon Rider £7.95. Tanks! £7.95. Games

A 7 Goll £7.95. Grand Prix £7.95. Vulcan Comp B1 £6.95. Games Comp B3 £6.95.
~ 5 4  MNoughts & Crosses £7.95 Games Comp EDG Graphics (tape) £24.95. EDG Graphics
f 5] D1 £7.95. Salamander Graphics System (disc) £29.95
. £9.95 Super Skill Hangman £7.95. Slar ORIC 1: Oric Trek £9.95. Gamas Comp 01
e Jammer £7.95. Nightflight £7.95. £7.95,

NOW AVAILABLE AT MAJOR BRANCHES OF:

pt C, SALAMANDER SOFTWARE, 27 Ditchling Rise, Brighton,
East Sussax BN1 40L. Tel: 0273 771942

H\h Mall Order (add 50p p&p) and Catalogues (send SAE) from:
) ,ﬂ? De
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You can have Popular Computing Weekly sent
10 your home:
UK Addresses
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How to submit articles

Articies which are submitted for publication
should not be more than 3,000 words long. The
articles, and any accompanying programs,
should be original. It Is breaking the law of
copyright to copy programs out of other maga-
zines and submit them here — so please do not
'be tempted.

All submissions should be typed and a double
space should be left belween each line. Please
leave wide margins.

Programs should, whenever possible, be
computer printed.
~ We cannot guarantee to return every submit-
ted article or program, so please keep a copy. If
you want 1o have your program returned you
must include a stamped, addressed envelope.

Accuracy i
Popular Computing Weekly cannot accept any
responsibility for any errors in programs we
publish, although we will always try our best lo
make sure programs work.
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Editorial

The decision to hold a General Elec-
tion on June 9 has resulted in the
death of the Data Protection Bill. With
insufficient time left to pass the Bill
before the dissolution of the present
Parliament, the government decided
to drop it.

The Data Protection Bill, you may
remember (Popular Computing Week-
ly, 31 March — 6 April), was bitterly
opposed by a variety of groups includ-
ing the British Medical Association
and the Law Society.

However, it looks likely that the Bill
will be resurrected after the election
if the Tories are re-elected.

Opponents of the Bill are not
against data protection legislation as
such, but they are concerned that
there should be adequate safeguards.
The old adage of garbage in/garbage
out is particularly applicable. If there
are no checks on what goes into a
computer, there will be few on what
comes oul.

Perhaps there is a need for some
sort of data protection ombudsman —
an independent guardian conversant
with the intricacies of computer re-
cords.

Data protection is an extremely
thorny subject, but it is one that will
affect all of us. The time to lobby the
government for adequate safeguards
is now — it will be too late once a new
Bill has been passed.

Next Thursday

See if you can avoid the allens in this
Invader's type action game, where you
are the city bomber trying to keep clear
of the flying anti-matter disc! New York
— next week's Star Game for the 16K
Spectrum by P. Watson.

Subscribe to
Popular Computing Weekly

| would like 1o subscribe to Popular Computing Weekly.
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News Desk

Complier
dispute

Continued from page 1

“If it 1s used in this way then
the software house must reach
agreement with us over a
rovalty payment. This is indi-
vidually negotiated with each
software house concerned, but
is typically around five percent
of the wholesale price.

“We think that this is a
small price to pay for the
saving that the Super C prog-
ram makes in terms of the time
needed to create a machine-
code program.

Andrew Glaisler

“If this is unacceptable,
then the purchaser can send it
back and we will refund the
money.

“Silversoft bought our com-
piler in December and used it
to produce the Slippery 5Sid
program, without negotiating
a royalty payment with us.

“What they appear to be
saying 1s that they don’t agree
with the idea of royalties on
compilers.”

Softek claims copyright has
been infringed in the so-called
run-time routines in the Super
C program that are used in the
Slippery Sid program. Ex-
plained Tim: “Our compiler is
different from other compilers
found on main-frame and
mini-computers. Super C pro-
duces a sort of mini-Rom.
Instead of calling routines
from the Spectrum’s Rom it
uses its own — which actually
form part of any program writ-
ten using the compiler. When
a character i1s printed on the
screen it 15 our run-time
routine that does that.”

Silversoft’s David Patterson
vigorously denys that any
copyright has been infringed
or contract breached in Sof-

tek's compiler: “Tim’s main
argument is that his compiler
goes through a two-stage op-
eration. The main compiler
takes the Basic source code
and converts it into machine-
executable code. The second
part of the program then ex-
ecutes it. He is claiming that
because the executive code is
an integral part of the program
then we are in breach of his
copyright. That is like trying to
sell a paint-brush without a
handle.

“We have absolutely no in-
tention of paying a royalty to
Softek on each Slippery Sid
tape sold, and if he wants a
fight then he's picked the right
company.

“We bought his compiler by
mail-order and there was no
mention that Softek wanted to
charge a royalty on programs
developed using it in the mail-
order advertisement — at the
point of sale.

David Patlerson

“When you write a prog- .

ramming tool like a compiler
you either keep it to yourself
or put it in the public domain,
Trying to charge a royalty on
programs written with it is
laughable. We have no inten-
tion of doing anything about
his request for a royalty and if
he wants to sling mud — let
him go ahead.”

@® Andrew Glaister, who
wrote the Super C program for
Softek, is a former Silversoft
programmer. He wrote Orbi-
ter for them last year. He
receives 25 percent of any in-
come gained by Softek on the
Super C compiler, either
through sales of the compiler
itself or from royalties on
programs written using it.

Across the
pond

Continued from page 1
are equipped with an RS232
interface as standard.

Tony Clarke, Dragon’s
managing director, explained
the strategy for the US: “Tano
already sell an Apple com-

patible computer which they
import from the Far East and
they will use the dealer net-
work set up for that product to
sell the Dragons. At the same
time we will hope to expand
the network to pick up a con-
siderable number of new deal-
ers.”
Tano

i5 based in New

01-930 3271

Design your own
Forth micro!

POTENTIAL purchasers of a
new Forth microcomputer are
to be consulted over the final
design of the machine.

The new machine, as yet
unnamed, will be designed and
manufactured by Remsoft and
Advanced Test Systems.

It will run Forth, be priced
between £300 and £500 and
the first prototypes should be
working by the end of June.
The computer will be 6502-
based with either 64K or 128 K
Ram, 16K Forth 79 Standard
Rom and an on-board disc
operating system for Sony 32
inch 70 track micro floppy disc
drives.

Other features are yet to be
determined and will be de-
cided by potential purchasers
of the machine. Advertise-
ments will be placed in a varie-
ty of magazines inviting mem-
bers of the public to fill out a
questionnaire to help determine
the final specification of the
new machine. It will probably
have an R5232, Centonics and
RGB outputs, have a bit-
mapped screen display in eight
colours and a second Rom

Dﬁgon drop
their prices

DRAGON Data has cut the
price of the Dragon 32 compu-
ter from £199.50 to £175,

First to react was Boots who
introduced the new pricing last
week and other retailers are
expected to follow,

The price drop is recognised
as a reaction to cost cutting
two weeks ago of the Sinclair
Spectrum machines. Boots’
merchandising controller,
John Flatman, commented:
“It is a general trade price
reduction which we think re-
tains the correct price differen-
tial between the Dragon and
the Spectrum.”

Orleans and began by manu-
facturing control systems for

the oil, gas and shipping indus-

tries.

Dragon has been looking for
a suitable US manufacturer
since the autumn of last year
and the computer was first
exhibited over there at the
Comdex Fair in Atlanta this
year.

Remsoft already supplies a
range of software for the Jupi-
ter Ace Forth micro and plans
to convert much of this mate-
rial for the new machine in
time for its launch later in the
year. A word processing pack-
age and database program are
also planned.

Explained Paul Wynter of
Advanced Text Systems: “It is
an experiment but, for the first
time, the public will play a part
in the design of a machine they
might buy.

“The design is an up-rating
of an existing 6502 board that
we currently manufacture. The
exact form of that up-rating 1s
still very much undecided —
and what form it will take
depends very much on the
results from our gues-
tionnaire.™

If you would like to take
part in the survey then write
for your questionnaire to Rem-
soft, Freepost, Brighton BNI
1ZW.

Cyborg disc
drive versions

under way

CYBORG'S 5% inch disc
drive is now working with the

ZX81, Spectrum and Oric
computers and work is under
way on versions for the Vic20,
Commodore 64 and Dragon.

The system'’s claim to fame
is that the discs are transport-
able from machine to machine
invalving only a change ol
connector. This is possible be-
cause the disc operating sys-
tem is designed with its own
6500/12 processor on board
and the operating system soft-
ware need therefore not be
compalible with the host micro
(see Popular Computing
Weekly, May 5).

The system should go into
production some time in late
June.
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News Desk 01-930 3271

Memory expansionboards

Computer Systems.

another.

Bampton Road, Luton, Beds.

A LOW-COST simple ‘networking' system for any machines that
load from an ordinary cassette player is available from Network

The Multiload system makes use of a computer's Save and
Load commands to direct programs from one machine to

No facility is provided to protect against message collisions® -
but a four-computer arrangement cosis only £6.95. Additional
connecting cable costs around 50p per metre.

The system will only transfer information satisfactorily be-
tween computers of the same type, but will work with ZX81s,
Spectrums, BBCs, Orics and Aces.

Details from Sue Clarke, Network Computer Systems, 39

Timex dispute

at an end

THE sit-in by 350 workers at
the Timex plant, which had
halted development work on
the Sinclair Research flat-
screen tv project, has ended.

Normal working is due to be
resumed this week, bringing to
an end a dispute which has
lasted for more than six weeks.
Union officials of the AUEW
and TASS have accepted an
agreement involving 425 more
job losses, delayed for 90 days.

Clive Sinclair commented
that he was “absolutely de-
lighted” that the dispute has
been resolved.

Now it’s
Ms Pac-Man!

[F you hoped you had seen the
last of Atari's gobbling Pac-Man
then you will be disappointed.

Now the company is offering
a follow-up — Ms Pac-Man.
Atan claims “this little lady 15 a
screen sensation, more dynamic
and more talented than even
Pac-Man himself™!

Ms Pac-Man is a cartirdge for
the Atari VCS and costs £29.99.

Sinclair
joystick
option

THE Sinclair Research Rom
cartridge adaptor (see Popular
Computing Weekly, May 19)
will also operate as a joystick
interface.

The joystick port has been

in the pipeline for some time.
Indeed, some software pack-
ages from Psion — Hungry
Horace for example — contain
the necessary software hooks
to run with the joystick.
@ There is still no sign of the
Sinclair £40 microdrives — ori-
ginally mooted over a year
ago. Although much of the
development work is now
complete, industry sources
suggest that Norfolk-based
DK'Tronics has been brought
in to assist with the project.

Argus cassette
magazine

ARGUS Specialist Press, pub-
lisher of Computer Today, ZX
Computing and Micro Up-
date, is to launch the first
magazine for computer users
written entirely on cassette.
The casseite magazine —

for the BBCs

JOHN Richardson Cor .puters
plans a range of add-un mem-
ory expansion boards for the
BBC microcomputer.

The company will sell 64K
and 128K boards which, just
like a Ram pack, simply plug
into the computer via the
IMHz bus.

Although not addressable
from the machine’s Basic, the
memory is seen by the compu-
ter as a ‘book’ of pages each
containing 256 bytes. Access
to the pages is via machine-
code Peeks and Pokes. Just as
with an array, it is possible to
Peek in and Poke out of the
pages keeping track of the
page number.

The pages can be used to
store data or sections of com-
pleted programs. Four pages
can be linked together to hold
a single screen of information.
Such a technigue -<could hold

displays used in simple anima-
tion or perhaps locations in a
graphics adventure.

“The big limitation with the
BBC machine,” explained
company founder, John
Richardson, “is its memory.
The advantage of our system
compared with loading in-
formation off discs is speed.
We can use a full 64K to store
something like a mailing list or
telephone directory in
alphabetical order and get out
data much quicker than is
possible with a disc.™

The 64K board should be
available by the end of June
and will cost around £140. The
128K board will follow at a
price in the region of £175.
More details from John
Richardson Computers Litd,
Unit 337, Walton Summit,
Bamber Bridge, Preston,
Lancs.

Oric joins up with Cosmic

in the Orient!

ORIC has formed a new com-
pany to manufacture and sell
its computers in Japan and
South East Asia.

The new venture — Oric
Japan — is half-owned by Oric
Products and half-owned by a
consortium including one of
Oric’s far east manufacturers
and Cosmic, a Japanese retail
chain.

Oric’s manufacturers are
making the necessary changes

to the machine to operate
with Japan's NTSC television
system and Oric are also de-
veloping software which will
run using the Japanese Kana
character set.

Sales of the Oric computer

in Japan are planned to com-
mence in July.
@ It is also hoped that a ver-
sion of the NTSC Oric will be
produced by the same manu-
facturer for sale in the US.

Microfairs to be
held in June

THE beginning of June sees
shows in London for both
Sinclair and Commodore.

The Tth ZX Microfair will
be held at Alexandra Palace
on Saturday, June 4. Entry
costs £1 and the fair will be
open from 10 am to 6 pm.

Spectrum Computing — is for
Spectrum owners and 15 com-
patible with both 16K and 48K
models. The first issue — May/
June — contains over BOK of
programs and software re-
views presenting on-screen ex-
tracts from the games.

Spectrum Computing will be
published bi-monthly and will
be available from W H Smith
and John Menzies, price
£2.99.

The 4th International Com-
modore Computer Show will
be held at the Cunard Interna-
tional Hotel, Hammersmith
from Thursday, June 9 to
Saturday, June 11. Again, en-
try costs £]1 and the show will
be open from 10 am to 6 pm on
Thursday and Friday and from
9 am to 5 pm on Saturday.

Texas price
reduction
Correction: To take full
advantage of Texas Instru-
ment’s special price deal for
the 99/4A computer (see
PCW, May 19) it is necessary
to buy a selection of software

cartridges.
To get a free Speech Synth-
esiser — worth £49.95 — or

cassette recorder, you must
also purchase six TI Rom soft-
ware packs.
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CUT OUT AND KEEP
HOW TO GET TO THE
BIG SHOW.

;3{&13’ Twice as big as the last show!

T4, Even more exhibitors and interesting new

I~
%%}G computer products!

Plenty of space to move, eat, drink and

%3% relax!

Biggest value from any exhibition —
f’B\G admission £1 (50p for kids under 14)!

Choice of hardware, software, books,
Eﬁﬁ} peripherals, programs — even a bring-and-
23 bt

buy sale!

! Exhibition hall in parkland — big space —
Zgg% big car park!

Big choice of ""how to get there" — rail,
B\E‘ road, bus, tube, foot — see right!
3\6} Big day out for all the family!

L e . i
%_ Big savings on most manufacturers’ "show
offers’.

Foollow signs frim the Al (Links wilh M1 and Morth Coculary Pleaty of pasking space peailabie®
Vanietyob routes from Cenfral London

From Londan (Kings Cross or Moorgate) — about every 10 Free shulthe servce to Eahabition
minabes to Alexandra Palace station — Iree shuttie Dus oo

ghort walk from thers!

From anv part of the LK. enguae trom Kings Cross Trave KINGS CROSS

Centre, London N1 9AP (phone 01-278 2477) about specil

day tnps to the 7K MICROFAIR' MOORGATE

L

BRITISH RAIL

By Londen Transpor!
ALEXANDRA PALACE

Undepround: Victoria Ling hiam Victona (also z
Ouford Circus, Mings Cross 5t Pancrast fo Miburban -
Hightry amd l'.ilngiun — change (cross change for B.R.
platiorm) to BR Suburban Senice to Suburban service
Alexgndra Palace = free shullle busor 2
menule walk fam (here®

HIGHBURY ISLINGTON
KINGS CROSS

A|lernative Piccadally Line (fram Healhrow VICTORIA

pic) to Finsbury Park or Wood Green — Lmk ik wit g
wilh W3 b .'.E'I'n:-.t ta the tair D”t !;u:h.-hh-i:-;r-' WOOD GREEN
FINSBURY PARK
KINGS CROSS
e A OXFORD CIRCUS

SATURDAY JUNE 4th at ALEXANDRA PAVILION, ALEXANDRA PALACE, WOOD GREEN, LONDON N22.FROM 10am to 6pm.

By British Rail ALEXANDRA PALACE '

Advance tickels available from: Mike Johnston, 71 Park Lane, Tottenham, London N17 OHG, Adults £1.00. Kids (under 14) 50p
Please make chegues payable to 2% MICROFAIR and enclose 5.A f
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LETTERS

Sensible
solution?

am writing to you on two

ubjects — the inevitable
software library topic and the
letter from Ashley Buss in
your March 31 issue.

Dealing with the latter first,
may | suggest to your reader
that he refers to the Dragon
manual (p. 17) for the easy
method of listing programs, ie,
pressing Shift and @ together
to stop the list at any point and
then pressing any Key to con-
tinue.

On the subject of software
libraries, I find the attitude of
certain manufacturers hard to
accept. 1 know that this is a
young industry, but surely
some sense must prevail soon.

Instead of trying to fight the
libraries, why do the manufac-
turers not enter into agree-
ments with them? A similar
situation to this happened in
the video industry until the
major companies realised that
the market was primarily in-
terested in renting tapes. Con-
sequently, instead of selling
their tapes to dealers, the
video companies entered into
rental agreements.

Now, I know that renting a
film is not gquite the same
situation as renting software,
but there are similarities. It
does not matter how good the
software is, there comes a time
when its appeal wears off, and
then what happens? It is swap-
ped or sold to a friend — albeit
illegally.

I am a member of a software
library, and 1 find its services
invaluable. I have, in the past,
bought several tapes (up to
£10 each) that were of dis-
graceful quality and on these
occasions have felt somewhat
cheated out of my hard-earned
cash. Bad software had in fact
discouraged me from making
purchases for some time.

This is where the software
library comes in. If I obtain a
poor program, | don’t mind
having wasted £1.50, and if 1
obtain a good program, [ will
support that company again in
the future.

One of the most interesting
points is that 1 spend the same
amount of money renting in-
stead of buying. Now, assum-
ing that is the situation with
everyone else, there must be
the same amount of money
going into the system. There-

fore, it is just a question of
getting the distribution of this
money right,

There seem to be two
alternatives, Firstly, the manu-
facturers could rent libraries
their tapes on a monthly basis
instead of selling them.
Secondly, manufacturers
could charge the libraries ab-
out 50p every time they lend a
tapé.

[ am sure that given a sensi-
ble arrangement, the only peo-
ple to suffer would be the
manufacturers of poor quality
software, and that would be no
bad thing!

' lain Mackenzie

16 Dudley Drive
Glasgow G12 9SB

Who's
to blame?

_feel I must reply to the
letter from A J Prestwich
(Popular Computing Weekly,

April 28-May 4) concerning

his trouble with obtaining his
32K expansion from ELR for
his 1ssue 1 Spectrum.

I also own an issue 1 and
have received and fitted an
expansion from ELR, and I
don't really believe ELR
should take all the blame.
Sinclair has released more
issue 1s than it has led people
to believe and I will be very
interested to see if Sinclair
produces an expansion for it.
By the way, my expansion
operates perfectly even after
one stretch of eight hours non-
stop use.

PS. I thought Clive Curry’s
Imagical Software letter was

hilarious.
(G Bloomfield
Britannia
7 Edmund Close
Downend
Bristol BS16 SEJ
Free reign with
ralicards!

ot on the heels of sensa-

tional revelations in cer-
tain magazines last week, con-
cerning software houses and
the cars their employees drive,
Bug-Byte's co-director Tony
Baden has let it be known that
he is awaiting delivery of a
Reliant Robin, complete with
“GT stripe”. Sales Manager
John Phillips and Assistant
Sales Manager Barbara
Smathers share a 1973 Mosk-

wich van and newly appointed
creative and artwork head Les
Harvey is believed to have
ordered a Skoda Estelle.
“Even though it's a bit flash,”
he says.

The rest of the staff have
unlimited access to all buses
and trains. ""We allow them a
free reign with their student
railcards,” says Baden, “"And
our UK Office Manager,
Matthew Thomas, who 1 be-
lieve is 12, has his sister’s
bike."” Baden hopes the news
will not upset the company’s
customers, “I'd hate them to
think we were wasting their
money,” he said.

Stop Press. Harvey dis-
traught. Estelle not available.
Yugo ordered.

Matthew Thomas
Bug-Byte

100 The Albany
Old Hall Street
Liverpool L3 3AB

This letter follows a news item
about Imagine Software and its
new range of company cars in
Home Computing Weekly,
May 17-23. We are eagerly

awaiting new developments in
this Liverpudlian saga. Watch

this space.

Extended
Iifel

sers of microcomputers

may have seen a parallel
between computer software
and what has been known as
the ‘‘soul’ of a person,
occupying the body’s compu-
ter, the brain. The conclusion
may have been drawn that
were it possible to somehow
record the program from the
brain, then immortality could
result, if it could be played
into a replacement body.

Such science-fiction may
well become fact, but not with-
in the lifetimes of many of
those now living. However,
some Americans have been
exploring the ideas of cryonic
suspension, where the bodies
of deceased people are stored
in liquid nitrogen until such
time as the freezing damage,
cause of death and ageing dam-
age can be reversed.

Work is in progress to en-
able British people to take
part in the cryonics program,
and the cost needn’t be high
within life, as long as sufficient
assets are available upon death
to pay for suspension and stor-

age. As you can't take them
with you, the perceived finan-
cial loss if this unproven pro-
cess doesn't work needn’t be
high. An associated group is

-also working on ways to retard

ageing now, and collates avail-
able scientific information as
well as funding its own re-
search. It has achieved much
publicity from appearances on
US television and the publica-
tion of a best seller, Life Ex-
tension — A Practical Scientific
Approach (Pearson & Shaw,
Warner, $20, 1982).

I have been researching the
cryonics and life extension
programs, and can send free
details to anyone interested.

John de Rivaz
West Town House
Porthtowan

Truro

Cornwall TR4 BAX

One Point
Two

hey do say that in a certain

part of Cambridgeshire
there is a creature strange cal-
led One Point Two MOS. Tis
affirmed twas bomme of an
Acorn by the Good Faine
Beebeecee.

If all tis said is true, One
Point Two is a wondrous be-
nevolent creature, serving as
page to many Roms, making
men especial Word Wise. It
doth destroy the many tiny
vermin in cassettes and ren-
ders sundry things possible.

Time and again the wise

men have joyously foretold the

coming of One Point Two
throughout the realm. They
look deeply into their crystal
balls but often and sadly do
turn away, their cash tills silent.
I have conversed with
travellers and those in far
places demanding of them
“what doth the creature re-
semble”, Though many have
heard tell of it, I have met
none who have yet seen it.
Despairing then I will hie
me hence to a monastery or a
Sinclair or a Dragon or any-
where that reacheth specifi-
cation. Ere | go | must fore-
warn my family, friends and
neighbours gainst th'illusions
of life and the Model B.
M G Goldsmith
2 Pulsborough Close
Georgeham
Braunton
Devon EX33 1JX
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CASH BOOK ACCOUNTS
PROGRAM FOR BBC 32K,
TORCH, SPECTRUM 48K
NEW e oo s sinsios s BB D00

One of the most innovative business
programs on the market. Replaces a
== | manual cash book system, e.g. Simplex and
= | ‘Allin-One’. Written by practising Chartered
= | Accountants, this practical program is
lace your manual
cash and bank records. By giving you access
to vital management information as and
when you want it, it will enable you to keep
more positive financial control of your
business.
The software is extremely well and lucidly
documented, and Gemini provide a full
technical back-up and uct up-date
policy. Take a look at tﬁe information this
program will provide:- _
» Summary of VAT information for VAT
retumns = Cumulative receipts and
payments report analysed over the standard
profit and loss and balance sheet headings * Option for departmental
analysis of sales and purchases * Audit trail printout of all transactions.
» Journal routine for entering transfers between accounts and year
end adj ent for debtors, creditors etc. * Trial balance at any
interval + Interfaces to ‘Final Accounts’ program to produce balance
sheet and trading and profit/loss account etc. * Spectrum version
may be used Sinclair OR 80 column printer.

FINAL ACCOUNTS PROGRAM
FOR BBC 32K, TORCH,
SPECTRUM 48K. . ... . .£59.95

Requires Cash Book madule. This p m will take

NEW \Egur cash book data to the logical conclusion of
lance sheet, trading and profit/loss account and

notes to the accounts i.e. fixed assets, Iang and buildings and capital

accounts. Final accounts (BBC version) links to 'E-EEh'pEF

data presentation.

Format: Torch disk, BBC disk/cassette, Spectrum cassette.
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INVOICES AND STATEMENTS
le with most micros. See table. Ideal for

| the small business. A lete suite of programs er
| with generated customer Ele for producing crisp a

efficient business invoices and monthly statements on your line
printer. All calculations include VAT automatically, and the program
allows your own messages on the form produced. This program gives

you superb presentation and saves time on one of the most tedious
tasks in the office.
COMMERCIAL ACCOUNTS. . .£19.95
: Compatible with most micros. See table. A gem of a
all for cassetie, with the following features:- Daily
m(:mdﬂ Sales. Cash Sales. Credit Purchases.:
Purchases— other. Sales Ledger. Purchase Ledger. Bank Account.
Year to date summary. A fully interactive program suitable for all
husinesses. Files can be saved and loaded and totals from one file
carried forward to another on cassette. Particularly useful from a cash
flow point of view, with an immediate accessibility to totals for debtors
and creditors. Bank totally supported with entries for cheque

numbers, credits and, of course, running balance.

MAILING LIST.. .£19.95
E‘ Compatible with most micros. See table. A superb
é dedicated database to allow for manipulations of names
and addresses and other data. Gemini’s unique ‘searchkey’
system gives you a further ten ‘user-defined parameters’ to make
your own selections. Features include the facility to find a name or

detail when only part of the detail'is known, it will print labels in a
variety of user specified formats.

DATABASE. . .£19.95
Compatible with most micros. See table. The
that everyone needs, the most valuable and
versatile in your collection. Facilities include sort search, list
uired. Can be used in place of any card index application;
d vou can write your own dedicated database to suit

print if
once pu
your particular needs with a limitless number of entries on separate
cassettes.

m STOCK CONTROL. . .£19.95 _
Compatible with most micros. See table. Dedicated
software with all that's necessary to keep control of stock.

This m will take the tedium out of stock control and
save time and money. Routines include stock set up, user reference
number, minimum stock level, financial summary, line print records,
quick stock summary, add stock, delete/change record and more.

p=g HOME ACCOUNTS.. .£1995
Cu ble with most micros. See table. Runs a
B g 0B

complete home finance package for you with every facility
necessary for keeping a track of r and other
expenses, bank account, mortgage, H.P., etc. program also

allows you to plot graphically by Histograms your monthly outgoings.

AB

WORD PROCESSOR. . .£19.95

ble with most micros. See table. This
program features routines found in much and
more expensive packages with a typical length of 5-6
letters it allows for around 1000 words in memory at one time. Ideal
for the user who requires a simple program to write letters on his
computer. Features include, block gelete, block insert, search and
replace, edit text, display text and more.

mpletouse ....."  _
NAL __dm .t \:




s formore computers!

SPREADSHEET ANALYSIS
BEEBCALC £19.95
DRAGONCALC £19.95
FOR BBC AND DRAGON 32, heet
NEW rs have proved to be important tools for using
micros in business, scientific and domestic financial applications.
POSITION Al RC SPACE 5185 T
] A 1] B 1l C n
1 —J.B. SNOOKER T/A POT=BLACK
g PROJECTED CASH FLOW YEAR ENDED
4 Oct. Nowv.
5 £ £
] INCOME
; Sales 11786 10944
10 REVENUE EXPENDITURE :
11 Purchases 500 500
12 Adheertising 500 1000
13 Director's salary 1596 1596
14 Salaries 2216 2216
15 Rent
16 Telephone 300
i; Printing, um ﬁ
E Hire of . 60 60
COMMAND r

Without any programming knowledge at all, you may:-
* Set up a computerised spreadsheet, with chosen row and column names.
Epu‘:i-,! formulae mlaﬁng a row or column to any other.
* Enter your source data the results calculated.

* Save the results on tape {ur disk— BBC) for later reloading and manipulation,
" Print the tabulated resuil: in an elegant report format.

enced users may access mnr.tﬁhs and write their own reporting or

graphics presentation programs for the results.

Some typical applications: —
* Small business mm pp}h:aﬂom e,g, profit and loss statements and
D i foas ool iy oo e

* Investment project appra amnything oul! ng to oil rigs!
* Comparing rent/lease ns.
" Processing the results of scientific experiments or field studies.

*En ‘nlm'li calculation models.

" In fact, ing that involves repeated re-cakculation of resulls presented in
tabular or spreadsheet format.

Program Availability Chart:-
[l [l b
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{16k +)
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A or B 32k

ALai
4040 BOD
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o
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| Make cheques and postal orders payable to Gemini Marketing Ltd. |
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BEEBPLOT & SPECTRUMPLOT £19.95

CHLES 19602 [GALES 1983)
APR_wAR HAY nH" MAR
HH? \{ 4% ».__ !~Fll Hll.ul "'»_'.'1':*“"‘,- v, _..IFT[B
ik \ Tl AN T & A
f :.I'" _-"-.% .r';: 'I‘THH JUNL | "f‘r"' u __*- ! é,.:_ |':'“H
TuL ey j_...r i L 1“_‘..-__ ,' ' 18% I.I
".J.l-' \gi. /DE | SN U /DET
nuu’- JoAjaud chiede % q‘ﬁiu:-"."\“
SEF T oy 5L _Hov
7 EEP BET
[ E.'i‘:‘E e _ﬂ | I_l_! !“:I" --:“ﬂ -!'!hl
" Important new additions to
AR o _ ﬂ'ﬁEPGETn":n’I family. Present
nynd B 2 numni:ir: and string data
P R St e | =27 ey ve,  together in easily-
w._ e - B [N T e &\ nderstood pie chart,
. histogram or graph format.
T . Beebplot has a built-in
i | interface to Beebcalc, and
] | both Beebplot and
| | Spectrumplot have built in

interfaces to the Final
ane] Accounts program of
| Cashbook. The facility for
‘ mathematical function
plutting is also provided. The BBC version has a high resolution
screen dump for the Epson or CP-80 printers, and the Spectrum -
version dumnps to the Sinclair printer via the ' copy’ key. A very useful
Eomgmm that will superb results either from direct input of data
m the kevboard or via simple access to other software data files. A

must for business and education,
Dealer/Trade enquiries invited — generous trade discounts

SpesiiACCESS cartmantsnies T2 : (03952
SO0 Ausateans Suvive. 5165

All mull'lﬂ other than credit

card sales to 03952-5832

Gemini. Functional Software Specialists. 9, Salterton Road,
Exmouth, Devon. EXE ZBR

CEE SN S S N I N N S S S S -
lHEAEEEEHDUHGEHTL"f : l

{ Please note: ltems as priced except BBC/ TORCH DISKS. please odd £4 ext
40 track and £5 for &guﬂck format) e

Name
Address
Machine Type
I enclose

Memory Size

Access Number

Slgutnup : =

MARKETING LIMITED
Gemini. Functional Software

Spaclﬂiltl
9 Salterton Road Exmnuﬂi.ﬂwnnEHﬂ
- s . . w=n



Depth Charge

A new game for the Vic20 by Robert Irvine

In this game you are a warship patrolling Tg;—:‘!m u:dﬂ- nmmlﬁmmm pokes :ptﬂlmmmc:ﬂ 3
the ocean, trying to clear it of enemy P ks Aot ne varabies I URIESL USRI NRRICH)
submarines. You move with the joystick, _*“1“ SEedh - AT R0 :f :mﬁmmpﬂﬂ
' |left, nght, and use the fire button to drop @ 151-170 joystick peeks sl — start jocation of "sub’ routine
depth charge. 175 checks if you have charges left se — end location of ‘sub’ routine
: 190- —
many points as possible. The lower a sub 349 mm popy drig e o g;‘mm ok S
1§ in the water, the more points it is worth.  400-500 end graphics routine vl — volume level (sound)
500-530 end or restart routine vv — volume level {sound)
Program notes
Lines

10-4Q titles and inst.

» ®
I | 'r-
i [ o
- - rl-“ r
Fariee X % 1.
" v
.‘-I-
",_
A
3 |
i
¢
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10
15
28
Z3
26
=7

38
35
40
31
a5
&1
62
63
(L)
65
65
&7
-1
&2
rl

READY .

PRINT"ma" ¢ " #DEFPTH CHARGE®"

PRINT"MRMBY ROBERT IRVIHE <C>*

PRINT"EEYOU CONTROL THE SHIP,"

PRINT"HTRY TO “DEFPTH CHARGE” " :FRINT"NMTHE SUBMARIHES THAT"

PRINT"EMOVE BEMEATH YOU."“

PRINT"MWOU HAVE 20 CHARGES." IPRINT“NTHE LOWER SUBS SCORE" iPRINT“EMORE POINTS

PRINT"MRRIGOOD LUCK! "

PRINT"NREPRESS AHY KEY TO STARTE"

GETFF#$: IFFP$=""THEH42

FPOKE3SBTE 228
FORY=7168TO7T168+71 1RERDIT tPOKEY . JT tHEXTY
DATAR2.8.8.0.0.0,0.0

DATA4 .4 ,63,15,255,106,63,31
DATAl128,128.248,224,225,255,.254,252
DHTmFEJaFBf 1*#’255;111 .l'E‘ﬂ

DATRS4 . 224,236,232 . 232,235,246 , 202
DATA2.8.40,124,49,0.2,9

DATA255 ,255,255,255,255,255,255,255,169,148,.74.170,53,.218,74,83
DATA16.56,56,16,16,36,16.40

POKEZSS8E9, 255 :F=01F0=22 :DP=@ :M=0 1 SC=0:10L=20
POKE37151,.0:PA=37151 :PB=37152 1RE=37 154

188
185
118
115
116
128
125
126
13@

493

497
498
439
S8
Sas
518
515

="
538

REM SET UP SCREEN

FOKE3SATS,238 1IPRINT "#"
FORJK=FESATOR185 1POKEJK @ sNEXTJK
FORHN=38%10TO38510+22 tPOKEHN . @ tHEXTHMH
FORLM=38%32T038905 sPOKELM .6 :HEXTLM

PRINT"®"

SP=78088

POKESFP . 1 :POKESP+1,2

REM MOVE SUB

SR=INTC(RHOC1 %8> : IFSRe<{10RSR>=8THEN1 30 :SE=0 1SL=0 tkK=@ : Li=m@ : 0= 1 SG=0
V=15
IFSR=2THENMSL=8142 1k=1 :U=1 s0=1 : SG=2@ :SV=15:00TO1486
IFSR=3THENSL=8852 1K=—1 :U=] :G=-2 1 SG=-2@:SY=18:6G0T0146
IFSRe4THENSL=F922 1Q=1 sU=1 sK=1 :SG=28 1 5V=5160TO146
IFSRaSTHENSL=8162 tk=-1 1U=1 10=~2 1 SG=-2@ :SY=15:G0TO146
IFSR=ETHENSL=8832 =1 :U=1 k=1 1 SG=28:1SV=18:60TO146
IFSR=7THEMSL=7942 1K==1 3=l 1Q=-2 1 SG=—£0 :SV=5100T0146
REM PINMT SR

SE=SL+50
IFSLCOSETHENSL=SL+K POKESL . 3 :POKESL+U .4 1POKESL-Q .8
IFVY>OTHENYY =YY =1

FOKEIERTE,. VY 1 IFSL=SETHENPOKESL . @ 1POKESL+U .0 1POKE3S878,0:00T0131
PRINT"SASCORE"SC:PRINT" BCHARGES LEFT"DL"H "

A=FEEK(PA} :POKERE , 127 :1B=FPEEK(FB) :POKERB . 255

IF<BRAND1 28 »=0ANDF <> 1ANDSP<7B18THENSP=SP+ 1 :POKESP . 1 tPOKESP+1 .2 :FOKESP~-1 .8
IFCARND 16> =0ANDF <> 1 ANDSP> 7790 THEMSP=SP-1 1 POKESP , 1 tPOKESF+1 , 2 1POKESF+2 .0
IFCAAMDI2 »=0RNDODL > THEMF = 1 ooy

IFOL=8THENGOTO488

IFF<>1 THERGOTO147

DP=SP+FD+1

IFPEEK <DF Y <>@ANDPEEK {DP ) C>STHENGOTO388

POKEDF .S 1 IFM>ABTHENPOEKEDP=22 .8

M=M+1 sFO=FD+22
IFM=17THENOL=0DL—1 :POKEDP .0 :F=0 FD=22 1M=0:0P=2:60T023a
GOTOL147

POKEDP-22 .0 :POKEDP+1 , 7 1POKEDP-1 .7 1 POKEDP . 7

POKE3SE76 .0 1POKE3SATT , 220:1FORL=1STORSTEP~1 :POKE36E87S . L
FORLL=1TO180 :NEXTLL tNEXTL sPOKEZEE77 .0 1POKE36ETE , 220
POKEDP , 8 1POKEDP+1 , 0 1POKEDP-1 .8

M=17 §SC=SC+SY :SL=S5SE :60TO220
FOKEZ6878,0 :POKE3SETS .8 :POKE36877, 128:1VL=0

POKESL ,@:POKESL+1 ,8:1POKESL-1 .0

POKESF . @ :POKESP+1 ,0 iPOKESP-1 .8

FOKETEER . 1 :FOKEVEA1 .2

FPOKES152 .3 :POKES153 .4

FORPM=8131TOFPS23STEP-22 tVL=VL+1

POKEPM , 81 IFPM+22<>8153THENPOKEPM+22 .0 1POKE36878 .. VL
FORTJ=1TD18@ sNEXTTJ

MEXTPM

POKETE0D .7 :FOKE?E91 , 7 1POKEPM+22 .8

POKE3IEETT 220

FORGU=1STORSTEP~1 tPOKEZSE7E ,0U

FORHI=1TO158 sHNEXTHJ

HEXTGU

POKETE08 .8 tPOKETS81 .8 :1PY=2

POKE3SSTE .0 :POKEZSE?7 .0 1POKE3EEBTE . 228

VL=15 :FORDB=8152TOS8184 1 POKEDE , 3 :POKEDE+1 , 4 :POKEDE-1 .2 :POKE3S878 . VL 1VL=VL -0,

IFYL=@THENYL=15

FORT=1TOS@ tHEXTT

HEXTDE

FPOKEDE , 8 1POKEDB-1,9

POKEZEE76 , 8 tPOKEZSE7E . B 1POKESEE869 , 240 :POKE3SE7S, 27 1 PRINT " &
PRINT " SEEmYOU WERE ELIMINATED" :PRINT“MMITH A SCORE OF“SC@,*"
FRINT" SMBBFHOTHER GAME CY¥/M)"

GETHMS : IFXN$=" "THENS1S

[FXKgn" Y THENS3@

PRINT"&I3" s:EMD

RESTORE sCLR :GOTOS1
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32K™ RAM PACK FOR YOUR
COMMDDORE VICZO

AR

= SPECIAL OFFER——-
PR e R

CHOOSE ANY ONE OF THE
FOLLOWING ‘GEMINI' SOFTWARE

CASSETTES REQUIRING
32K MEMORY EXPANSION:

1 — DATA BASE MANAGEMENT
2 — STOCK CONTROL

3 — MAILING LIST

4 — INVOICE STATEMENTS

5 — HOME ACCOUNTS
6 — COMMERCIAL ACCOUNTS
AND ADD A 32K RAM PACK BY PLUS 80
(rrp £69.95 for both)
ONLY £59.99 (INCL)
31-33 LOWER ROAD kA TSR L T D A
HARROW ggp; HAM FACK P hsnwar[:
MIDDX HA2 ODE 1J2[]3]4 DEDE{]
01-423 6393 32K RAM PACK o 119 ng.gg
(Generous dealer discounts) :S:EF{{EEEE Etﬁt[g ;?E;E -

ALLOW 10-14 DAYS DELIVERY
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REVIEW

for the ZX Spectrum

The vast majority of those people now
buying home computers do so,

apparently, to play games. Walk into the
average software store, and the assistant
will aimost certainly ask you, "“"Which game
would you like, SirfMadam?”

But surely, sooner or later, the squeaks

and explosions of the Invaders and
Scramblers and hungry little Pacmen must
pall for many people. It is then that the
more serious programs come into their
own.
The Sinclair Spectrum is particularly
well-served in this area, as a well-trodden
path for the Hobbyist has been forged from
the ZXB0, to the ZXB1, and on to the
Spectrum. The beauty of the Sinclair range
is the excellent selection of software readi-
ly available for light relief, and the sheer —
sorry about the jargon — “friendliness” of
the machines.

So, in this review we shall take a look at

some of the Ultility programs — programs
that make it easier for you to make your
own programs work. In addition we'll look
at Business Utilities — programs that
make it easier for you to make your (small)
business work.
Programming is a rather esoleric art,
shrouded in mystery to the uninitiated. But
it is rapidly becoming clearer fo many
people, as they take the plunge into the
murky waters.

o the serious programmer, a Toolkit is
a necessity. Workforce, run by Derek
Tidman, has a number of programs which
will be of interest. Programmers Dream (or
PD, author Dr Robert Rayment), is loaded
before work starts, and includes several
useful features. Renumber is a powerful
facility which renumbers your fledgling
program from any start point, in any step
size, o any finish point. All Gotos, Gosubs,
Restores, etc, which will be affected, are
taken care of along with the renumbering.
Block Move is a similar facility, allowing
the programmer to move a whole chunk of
lines to another place within the listing,
renumbering being handled along the way.
Erase will do just that to any number of
ines — but beware, Gotos and Gosubs
are not handled by this command (but this
shouldn't be a problem — the program
would, on Run, go on to the next line after
a Goto to a non-existent line).

Change String will change either every
occurrence of a string, or selected occur-
rences. Dump (strange name) prints on the
screen the variable names and values.
Finally, but not leastly, the size of your
program, together with the variables can
be inspected. All this is pretty standard

Programs for programs

Tony Bridge looks at the growing range of utilities

fare for Toolkits, and contains nothing
new, but Dr Rayment has written a very
compact program (just 1450 bytes) which,
along with the comprehensive documenta-
tion, is an absolute gem. The program s
very easy to use — just Clear space above
Ramtop, and then begin working on your
own program. PD will be ready when
needed,

Another compact little beauty from Dr
Rayment and Workforce is the Spectrum
Disassembler, which allows you to peek at
the secrets of your machine code pro-
grams. The screen display contains, on
the left, the address, and in the centre, the
code of the bytes at that address. On the
right is the mnemonic associated with the
code. As you enter your machine code
program, the Disassembler will translate
the bytes into mnemonics for your inspec-
tion. The program is well-documented, and
assumes the user to be completely familiar
with machine-coding techniques.

As an introduction
it is very useful

The final Utility from Workforce is Dis-
play a character generator, written by
Gloster Software. Mow, there are many
CGs on the market, all pretty much the
same, though each has its own aftractive
points — all Spectrum owners will already
have a good one on the Horizon tape from
Psion, and of course this one is free with
the computer. Good value for money!

However, the tape from Gloster/Work-
force is a different proposition entirely. As
you will know, the Spectrum suppors 21
User-Defined Graphics (UDGs) in addition
to the 96 standard characters — Display
will provide you with a massive 273 extra
shapes (on the 16K machine) or 336
shapes on the 48K machine. To put it
another way, the normal 21 UDGs allowed
by the Spectrum may be held in sets of
“pages” in memory and called up as
needed — 16K will hold 13 pages and 48K
will hold 16 pages. Display enables you to
show all these pages on-screen at the
same time,

A demo program is Loaded first. This
consists of a title page, the text of which is
set out in characters of 64 (io the line)
width. Around the introductory text is
arrayed a large number of UDGs, any of
which may be set into animated motion at
the touch of a key. You will see, for
example, a rocket taking off, rifles shooting
at a poor little bird, jugglers, munching
Pacmen, dancers, spinning wheels and
many more.

The main program follows on the tape.
Once this is Loaded, a work space is

displayed along with a display ‘'sheet”.

Now is the time to Load into this space
any characters you may have previously
created, should you wish to work on them.
Following the main program are several
“pages” containing the characters from
which the demo titie page was built — you
are advised to Load these and use them to
gain insight into the workings of Display.

The Basic method to amend characters
is: Pick from the display “'sheet” or (if you
are creating your own) Feich a standard
character from the Spectrum’s keyboard,
and move the character to the work space.
Now the character may be Turned clock-
wise or anti-clockwise by Y or V2 tumns.

You may also /nvert (or flip over) the
character, Reverse back-to-front, Expand
the character (so that any quarter will fill
the whole square), and finally Shift the
whole thing by one pixel at a time to the
left, right, up or down. During this proce-
dure, any of the pixels within the character
square may be turned on or off. Finally,
your amended or newly-created shape
may be returned to the display sheet,
ready for eventual Saving to tape.

By typing Help, a page of options is
presented, and this along with the usual
good Workforce documentation, ensures
that the user is never left helpless. Advice
on creating animated graphics is included,
and all in all, it is hard to imagine a more
useful UDG-generating aid than this.

Another machine code programming aid
has been published by Oxiord Computer
Publishing Ltd. Written by F O Ainley, the
Machine Code Test Tool comes nicely
packaged in a shiny, sturdy box, slightly
smaller in size than a paperback. The
accompanying manual is described as a
Tutorial in machine code, and fulfills this
function quite well. A 32-page booklet
cannot enter into quite as much detail as a
full-blown book on the subject, but as an
introduction it is very useful.

Your best course is to work through a
book such as William Tang's Spectrum

continued over the page

.
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Machine Language for the Absolute Begin-
ner, and return to the program with a better
knowledge of the jargon and technigues of
machine code programming. Wrile an ex-
ploratory program and use the Test Toolto
run and debug your attempt. The contents
of all the registers will be displayed for you
to inspect and change as necessary.

As a bonus, a Character Generator (yes,
another one!) is included on the reverse
side of the cassette — it's fairly standard,
with no surprises, but it's nice to get a little
gift, isn't it?

Spectrum Machine Language for the
Absolute Beginner is just one of many
books now on the market (there'll be
more!), all attempting to instruct the Spec-
trum user in the delights of machine
coding. This book is one of the best | have
seen on the subject — for once the title is
on the nose! | can recommend this to
anyone just getting interested.

The only quibble | have with the book is
the amount of spelling mistakes — there is
at ieast one per page, and the Great
Spelling Mistake Hunt eventually become
a major entertainment. Fortunately, this
does nol detract from the work as a whaole,
and only becomes a nuisance when a
missing page throws the reader into
momentary confusion.

A cassetle is also available, containing
some of the programs from the book.

hilst on the subject of cassettes that
come with books, let me mention
once again Trevor Toms' Spectrum Pocket
Book, which | spoke of briefly some weeks
ago. Half of the book consists of the usual
games listings, though for a change, these
are original and actually quite good. They
also, of course, contain a lot of useful
routines for the reader's own games. And,
incidentally, the line by line documentation
of the program is exemplary.

The balance of the book is taken up with
a very well-written introduction to machine
code techniques.

A cassette is available for the games,
and another for the machine code part of
the book. Amongst other goodies on the
second tape is a Screen Toolkit, which is a
routine for scrolling up, down, left and
right, as well as printing to any pixel.

Another system, recently released, is
Sofsys, from Softek, Tim Langdell's com-
pany. The full system consislts of five
programs — to take full advantage of
them, they should be Loaded into memory
together. However, they maybe used indi-
vidually.

Before work is begun, the heart of the
system, Masterkey, should be Loaded.
With the aid of this program, up to seven
keys may be defined by the programmer.
Masterkey comes with five keys pre-
defined, which may be edited to suit the
user's requirements. As they stand, they
control, with one key-touch, entry of the
Assembler which is another part of the
system, entry of the Disassembler, and the
operation of the Compiler. :

Softek, confusingly, has another name
for this program, Softime, which hinis at its
other facility, a clock.

With Masterkey in memory, Sofikit 1, a
programming toolkit maybe Loaded. This
is a fairly straightforward loolkit — like
many others, it enables the use to Renum-
ber (with all Gotos, Gosubs and so on),
Erase all Rem statements (thus saving
memory), and examine the length of pro-
gram and variables at any time. The
program will also change upper case
characters into lower, and vice-vearsa.

Probably the most important and un-
usual feature for a program at this price
and this computer, is the Trace facility.
Run the program through, and you'll see
the line number and statement currently
being processed. Thus, if the program

hangs up, the bug can be Traced very
easily.

Sofkit 1, like some of the other parts of
Sofsys, has been written by Andrew Glais-
ter, the author of several best-selling
games for the Spectrum.

The next element of Sofsys is Sofman
(look, | didn't dream up these names!), the
Disassembler/Monitor of the system.
There are two versions, one for each of the
memory sizes, but the facilities are the
same in either case. Each command
maybe accessed by one keystroke, thus,
at one stroke relieving you of the need to
buy Masterkey.

As will all the other parts of Sofsys, the
documentation is precise and clear, guid-
ing the user effortiessly through the high-
ways and byways of the Utility. Twenty-five
functions in all are available, including,-in
the Monitor section, Erasing or Inserting
bytes in memory, decimal to Hex conver-
sion, and vice-versa, Moving areas of
memory, finding a series of bytes, and so
on.

Probably the most intriguing part of the
whole Sofsys package, however, and
one that Softek obviously regard as the
flagship of the system, is the Compiler, or
Super C, as Softek couldn't refrain from
calling it!

A number of things the
Super C can’t handle

Super C comes well-packaged in a large
box that opens like a book to reveal the
cassette nestling inside along with a 22-
page instruction manual. The cover
artwork shows, for some strange reason, a
futuristic starship pilot fixing the viewer
with an icy stare. Reflected in his visor is a
— well, probably a Betelgeusian Battle-
cruiser! And just when you thought it was
safe to go back to the Spectrum! Eye-
catching, however, which is the object of
the exercise.

The Compiler converls, more or less
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instantly, your Basic program into machine
code, thus endowing the program with all
the benefits of machine code. Three small
programs are included in the package,
which demonstrate the point admirably. A
screen printing routine is followed by a
count from 0 to 1,000, and in both cases,
the compiled program is orders of magni-
tude faster.

The most impressive demonstration is
the third, a very simple [nvaders program.
In Basic it is very slow, and you wouldn't
want to play it for more than a few
seconds. When compiled, the program
becomes very much faster, and the game
is at least bearable for a couple of minutes.

Down to the operation now — and it's all
clearly explained in the manual. If Masfer-
key has been Loaded, a key can be
defined o handle the compiling command,
but that's very quick to type anyway. Just
Load your Basic program, and then simply
key Handomise Usr 49152 — a fraction of
a second later, the program is in machine
code!

Sounds simple, doesn't it? Well, it is, but
dont get the idea that you can write
anything in Basic and have it compiled for
you. There are a number of things that
Super C will not handle, and which ne-
cessitate extra thought when writing your
original program.

First, variables can only be upper case
(capital) characters, and you are only
allowed to define 25 of them — Alo Z. A
second example is Golos, Gosubs and
Returns. These must all refer to an existing
line, no more jumping to a vague line
number and letting the computer find the
next relevant line. Super C will not,
moreover, recognise a calculated line
number (so you cannot say Goto
20k score).

A stand that is
morally indefensible

A final example here, although there are
several more in the manual, is the restric-
tion on local colour commands. You'll be
used, in Sinclair Basic, to putting Over,
Inverse, Ink, Paper, and so on within Print
statements — these will not affect the rest
of the screen or program. These will not be
compiled by Super C. You will have to set
the parameters globally, and then reset
after the Print statement,

However, the most sernous drawback in
Super C's facilities is that it will not compile
statements involving fixed-point arithmetic,
and will not allow string-handling state-
ments. An enhancement package will,
says Softek, be available soon to enable
the programmer to use these facilities in
his Basic program.

| don't know if Softek intends to give the
package to existing customers or will
charge extra for them, but | think a
program calling itself a Compiler should
certainly include these facilities.

The total Sofsys package can be re-
commended, and the Compiler, in particu-

lar, though expensive at £15, is — with the
caveat of the lack ol some important
facilities — worth every penny.

One final doubt nags me, however, and
that is about the copynght notice al
the beginning of Super C's manual. I've
deliberately left this point out of my
appraisal until now — it will only affect you
if you intend to market your compiled
program. Softex is very concerned that, as
such programs must contain some of
Super C's routines, the company must ask

you for a royalty. | think this stand is,
morally at least, indefensible. There are
many compilers in use much higher up the
computing scale, al the minicomputer and
mainframe level. Royalties are not sought
by the original manufacturers of these
programs, unless the actual compiler itself
is passed on to a third party as part of a
total package.

Legally, of course, Softex are entitled to
ask whatever they desire — and Sofsys
remains as a most imporiant suite of
programs for the programmer. n

Machine Code Test Tool

Spectrum Machine Language
for the Absolule Beginner

~ Leig Buzzard
e
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Including VAT and Postage and Packing.

r-----____-------------

Tick for further informati TAERAL S o Add
ck for further information ress
VIC 20 16K RAM PACK
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PROGRAMMING

the 16K ZX81

abel Maker is a routine for the 16K
ZX81 to print your own personal label at

Clearly labelled!

R Luxton explains how to make your own labels on

instructions panel, a fancy nameplate, or
whatever you want. It is designed to be

the head of any program. It can take the
form of a “‘copyright”

mark, a special

Poked above Ramtop,
quickly added to any existing program.

1

-

2@
32
4@
5@
8@

7@
ﬂﬂ

. 100

1i@
12e

14@
i5@
l16@
17@
i8@
19@
2aa
=21@
220
230
2
242
258
260
a7e
2
=282

300
31@
328
338
340
350

540
iloee
1@81e
1820
1038
2008
2018

"R F B F 8 R E S F RS E s 8 R EE
W F & & @ & @ & B B 8 B E @ "R ®R @ B F §F B E @@ 5§ 8 8 8 @ =

138 RE

_GOTO

Fig 1 Label Maker

REM

FRST

REMH =ssozssasx=mm=

REM INPUT TITLES

PRINT "ENTER PROGRAM TITLE"

" IHARAX 25 CHARACTERS) ™

INPUT R
IF LEN
PRINT
PRINT

Sl}EE THEN GOTO 7@
"ENTER COPYRIGHT LINE

“(MAX 285 CHARARCTERS)®

INPUT B

IF LEN ;I}EE THEN GOTO 110

H =ozsssssssssm==

REM SET-UFP GRAPHICS

REM ====s=ss=s=s====

LET A=137

FOR I=168513 TO 18&3E

IF I=188540 THEN LET A=136
IF I=18804 THEN LET A=138
POKE IR

NEXT I

LET A=133

FOR I=168513 TO 168699 STEFP 3

POKE IR

NEXT I

LET A=S

FDR I=1653% TO 16835 STEP 3

POKE I.ARA

LET A=82

FOR I=16542 TO 166285

IF I=16548 THEN LET I=16572
IF I=16577 THEN LET I=16604
POKE I.,A

NEXT I

REM ====ss=s=z==z====
REM POKE IN TITLES

C=1
Z=INT ((26-LEN A

I=16546+Z TO 16S

POKE I EDDE A% I(C)
LET C=

IF E}LEH A% THEN
NEXT I

LET C=1

LET Z=INT ((26-LEN B
FOR I=168578+Z TO 16

POKE I,CODE Bs(C)
EETEE:EH B$ THEN GOTO S30
NEXT I

CLS
GOTO S8ee

STOoP
PRINT “IF LINE 1 IS oK.,
50@ AND NEULINE.*® iF
+ ENTER GOTO 2@ RAND Tﬁ?

298 'NEXT I

Y F2)
B+Z+LE

GOTO 460

I r2)
+Z+LE

INT
INT
INT
ST
ET g-lﬁﬁlﬁ

OR I=32645 Tﬂ 32767
EHE IﬁFEE

+1
HE:{T I

FEH oo EESEEEEEE=

REM REMOVE UVUHOLE PROGRAM

REH m=s=smcszcosssooozm==Ds

NEUW
“"LABEL MAKER"

PR
PR
PR
LI
L
F‘
=1

SAVE
RUNM

s0 that it can be

First, type in the
listing in Fig 1 start-
ing with 7 Rem and
exactly 122 full
stops (enter as a
direct command
""Print(Peek
16511)-2" to check
that you have the
right number) and
then Save the pro-
gram before Run-
ning. Next, clear
the ZX81 by switch-
ing off for three
seconds or so, and
then switch on
again. Enter as
direct commands,
“Poke 16388,133"
“Poke 16389,127"
and "New", then
Load and Run the
routine.

You will be asked

ram’'s title, and then the copyright line,
after which the screen will go blank for a
few seconds, and will then List showing
your label in 7 Rem. If the label is correct,
just enter Goto 600 and Newline. If not,
then enter Golo 20 and Newline, and enter
it again. When the label is right, enter Goto
600 and Newline, and the computer will
Poke your label above Ramtop.

Now Load the program on which the
label is lo appear and add a 7 Rem with
exactly 122 full stops, and the lines in Fig
2, preferably at the end of the program.
Then enter Goto 9000 and the label will be
down-loaded from above Ramtop to the
head of your program. Also, enter as a
direct command ‘Poke 16510,0" to
change the line from 1 to 0, where it is safe
from accidental erasure.

The program will not Run in the usual
way, aithough Run will still clear the
variables. You should start your program

by “Gofo (the second line)” or “Run
(second line)", if the variables need reset-
ting.

As an extra, add lines 8999 and 9025
(Fig 3) and then enter as a direct com-
mand "Print AS" alter you have down-
loaded your label. It will then be in A% as
well as at the head of your program. This is
very useful for calling from anywhere
throughout the program as a natural break
or just as a piece of advertising. Or, just
enter "Lprint AS" for the printer to produce
a convenient sized label for sticking to

to enter your prog- casseties or cassette cases. |
Fig 2
1HEH a8 B & 8B & F §R §F 8 B §@ 58S E 8B F B F §F §F =
9920 LET A=32645
901® FOR I=16513 TO 16636
Q@28 POKE I ,PEEK R
9238 LET A=A+1
9840 NEXT I
Fig 3

5999 DIM A%$(123)
98258 LET AS$(I-16512) =CHRS
PEEX R

Examples of labels

y .
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SPECTRUM

The Pit — part two

Paul Sellin presents part 2 of The Pit— a text adventure

for the 16K Spectrum

week, having initialised the arrays

and variables to start the game, we

shall look at one of the most important

elements in an adventure game — the
monster. _

Lines 3015 to 3075 contain the monster
routine, with the data being stored in line
3100, The routine is really very simple:
once the monster has been ‘chosen’ from
the data, either it attacks you (line 3025),
you attack it (lines 3030 to 3035) or you
retreat.

I you are still ‘alive’ after the monster
has attacked you, then the program moves
on to the ‘attacking the monster sequ-
ence. If the monster survives, which is

checked at the end of line 3035, then the

program jumps back to line 3025 and puts
you under attack again! .

On entering the monster routine, the
computer must randomly select which
monster to present. This occurs in line
3015 — by looping a random number of
times, each time reading a set of data, the
current data after the last loop becomes
the chosen monster.

Line 3100 contains five pieces of data
for each monster: first its name, which is a
string and is assigned to p$, then four
variables representing in turn its strength,
psi power, dexterity and intelligence, each
in the range 0 to 20. These are assigned to
the four variables st, ps, de and in. Notice
how the monster's variables differ from the

player's variables of s, p, dand i.

If you survive the monster’s attack, then
you have the chance to fight back. De-
pending on your dexterity, the computer
allows you a cerain amount of time in
which to attack — if the time runs out, then
the monster attacks again. _

The computer allows you to attack in
one of three ways: either by casting a spell
(key s), by giving it a thought problem (key
f), or by just attacking normally (any other
key except r). Pressing the r key allows
you to retreat.

The spell routine is in lines 3050 and
3055. It prints up a suitably fiendish spell
and then calculates its effects by compar-
ing the variables p and ps. If the monster
dies, then the whole monster routine is
exited via line 3040; if not, then the
monster attacks again with the program
jumping to line 3025. |

The ‘thought’ routine works in a similar
way in lines 3060 to 3070. The computer

POPULAR COMPUTING WEEKLY




generates a random multiplication sum in
fine 3065 — the accuracy of the monster's

- |'answer' is dependent on /n, its intelli-
| gence, plus a random factor.

There are a few little extras, such as you
not being allowed to 'think’ if / is less than
10, whereupon you will immediately be
attacked again. Also, a stupid monster,
where in equals zero, will ignore your
sums and to attack regardless.

‘Retreating’ is contained in line 3033

- | which just prints up a suitable message

and exits the monster routine to line 8000.
But, your strength is reduced significantly if
you retreat from a weak monster.

Normal attacking revolves around line
3035 which calculates the monster's dam-
age and subtracts it from its strength. If st
is still greater than zero, then the monster
attacks you again with the program jump-
ing back to line 3025.

On killing the monster and reaching line
3040, your psi power is increased accord-
ing to that of the monster. The m character

tll i r";':'ﬂ:-T- .
g .
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in the main array is replaced by a space,
ensuring that the monster really is dead. If
you kill the Warlord, which is the strongest
monster of them all, then you could pick up
treasure if the program jumps to the
‘treasure’ routine in line 2000.

On leaving the monster routine in line
3045, the program jumps to line 8000. This
is just one big multi-statement line, which
prints out all the variables and strings of
the player. Poking 238692 just lets the
screen scroll automatically. This routine
then jumps back to the main loop at line
1000.

A couple of other useful blocks of
program are those which give the player
his ‘eyes’. These are the ‘flare’ routine
(lines 2700 to 2715) and the ‘map’ routine
(lines 9201 and 9220). Both are accessed
directly during the game by pressing keys f
or m respectively (lines 1003 and 1004). If
you are blind and si equals zero, then both
routines will jump to line 8500 and then
back to the main loop.

SPECTRUM

The ‘flare’ routine prints out the eight
positions all round your current position
and draws a box around them, at the same
time taking one off the fi variable, and then
returns to the main loop at line 1000. But,
note that the flares will not work on the
edges of the array (line 2710 — why do
you think that is necessary?).

Finally, the map routine in line 9220
prints out horizontally the 10 rows of that
‘page’ of the array and marks your current
position. Note the double Pause state-
ments before jumping to the Status Re-
port; this is to get round the Spectrum Rom
bug which sometimes ignores a single
Pause statement.

Next week we shall look at the final part
of The Pit. n

@ The Pit has been split into three parts.
Enter part 2 of the program now and Save it
on tape. Part 3 will be next week.
You will need to enter all three parts of the
program before Running it.




A feast

computers.

We're preparing a mouth-watering

spread for our 4th International Computer
Show at the Cunard Hotel, Hammersmith.

Over 120 exhibitors from all over
the world will be there.
Which makes this Show the biggest

ever mounted in Britain by one computer

manufacturer.

£3 000 WORTH OFEQUIPMENT TOBE WON

There’s also£1000 worth of computer
systems to be won every day at the Show.

COVER CHARGE

Admission to the Show costs only £1.
Family tickets are also available for

for everyone
interested in

ITHE CUNARD HOTEL

HAMMERSMITH LONDON W6 8DR

HARDWA RE
appetising array of new products
purr&abfe and hand-held c-r}mp:ftﬂm. colour
and daisy wheel printers, and full colour
momitors. Plus the VIC 20, Commodore 64
8000. 500 and 700 series ’

SOFTWARE

A carefully chosen selection of games,

CAD/CAM, information retrieval, spread

sheets, word processors and educational

software,

PERIPHERALS

dccompaniments to yvour main system,

choose from the vast range of disk drives,

printers, plotters, monitors and games

aceessaries.

SHOW

THURSDAY JUNE 9TH

just £2.50.
And isn’t that a small price to pay

for a feast like this?
C-.' commodore ‘g
T
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| I cannot attend but would like information
on Commaodore Computers (please tick box):

l Personal [ Business [

Name

| Post to: The Commodore Information Centre,
Dept. CS, 675 Ajax Avenue, Slough, Berkshire SL14BG.
Telephone Slough (0753) 79292.

Address

Postcode

CEPCY 265

Telephone
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DRAGON 32
NEW FROM

TROJAN

“SPACE TREK”

Trek is an absorbing space wars game in real time which
can be played in any of four levels, Special features include:
Onboard battle computer, long-range galaxy scanning, a galaxy
containing 100 quadrants, impulse and warp drive speeds, shield

EOTIEON N MANGIOROI: -~~~ o oL e
~ " "THE TROJAN LIGHT PEN
PLUGS INTO JOYSTICK PORT

SUPPLIED WITH CASSETTE OF INSTRUCTIONS
A SIMPLE-TO-USE DEVICE FOR MICRO FANS

REVERSI

THE CLASSICAL GAME WRITTEN IN HIGH RES WITH
COLOUR AND SOUND. 4 LEVELS OF PLAY, SUITABLE FOR
ALL AGES

Send to: TROJAN PRODUCTS, Dept PCK
166 DERLWYN, DUNVANT
SWANSEA, WEST GLAM SA2 TPF

SPACE TREK O | enclose cheque/PO for £7.50
LIGHT PEN O | enclose cheque/PQO for £10.00
REVERSI O | enclose cheque PO for £5.50

All prices include post and packing

GAMES

THERE GETTWE AL
THE Six FACS

o

Micron

FOR MICROCOMPUTERS

Serving Sheffield and North Derbyshire, we

stock an expanding range of software from

BUG-BYTE, QUICKSILVA, SALAMANDER,

SILVERSOFT, ARTIC, NEW GENERATION,

WORKFORCE, DK'TRONICS, MELBOURNE

HOUSE, PSION, DRAGON DATA and many
more.

ALSO BOOKS, KEYBOARDS, GRAPHIC

ROMs, LIGHT PENS, RAM PACKS, PRIN-

TERS and other hardware for ZX81, Spectrum,
VIC and Dragon.

Our range of machines at present includes:

ZX81, SPECTRUM 16/48K, DRAGON 32,

ORIC 48K, VIC20, CBM 64 ALL AT COMPETI-
TIVE PRICES.

Why not pay us a visit or phone
for our prompt mail order service

MICRON AUDIO LTD
172 BASLOW ROAD, TOTLEY
SHEFFIELD, SOUTH YORKS $17 4DR

Telephone (0742) 360295
CLOSED ALL DAY MONDAY

FROGGER
3D MAZE

ROBOT MOUSE
BUG DIVER

L -
FOR
SN
. GAMES

MONEY BACK GUARANTEE

NEW YORK BLITZ

SPACE SHUTTLE

I Please rush my VIC SIX PAC l

NOW FOR THE FIRST TIMEINUK..... l Debit my Access/Visa card (delete as necessary) l

Card i - ST — -
Six famous arcade quality games use machine code, Hi-res multi-color l Number L_l i ...__l [ I 1 :._J._.._I. _.'__l_ |
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DRAGON

h

All keyed up!

Peter Chase explains how to use machine code to

enhance the Dragon’s keyboard

is article is aimed both at readers who
have assembler packages and may be
wondering what to do next, and for those
who would like to extend the capabilities of
the Dragon by using machine code
routines in their Basic programs. The
following routines are designed to improve
keyboard responses and to extend colour
and text usage. :

The Inkey$ function will only tell that one
key is being pressed. If more than one key
is pressed then neither key will register.
Similarly, if one key is already being held
down, a second one will not register.

Using machine code, it is possible to
check if any key is being held down,
regardless of how many other keys are
being pressed. This has very many ap-
plications. For instance, it allows diagonal
movements by pressing two arrow keys or,
in action games, one key can be used as
an ‘accelerator’ and another for ‘steering’,
efc.

To find out if a key is being pressed, it is
necessary to place its column number into
location &HFF02 and then to check the
appropriate bits in location &HFF0O. List-
ing 1 @KEY shows how this can be
programmed in assembly language.

The program works by storing the A
register in the column select register at
&HFF02 and then comparing the B regis-
ter with the contents of the row input
register at &HFFO0. Table 1 shows what
values to put in the A and B registers to
check any key. If the selected key is
depressed, then the Z flag in CCR will be
set, allowing the use of BNE and BEQ
jumps.

For those without assemblers, lines
15—60 of Listing 2 show how the routine
can be entered into Basic programs by
Poking the hex codes into locations start-
ing with &H70071 (the additional codes
allow the row and column numbers to be
Poked into locations &H7002 and
&H7003). The routine is then accessed
with Exec &H7001.

Listing 2 itself is a program showing one
use of the @KEY routine. It allows hi-res
drawing in eight directions with the four
arrow keys. Pressing the arrow keys alone
gives movement, while depression of shift
and arrow keys together allows drawing on
the screen. You can produce very intricate
3-dimensional drawing with this program
which can then be Saved as screens on
cassette.

One of the major drawbacks of the
Dragon 32 is that it is not possible to have
text and hi-res graphics together using
Basic alone. Also, the number of colours in
hi-res modes is very limited. However, the
video chip used in the Dragon is capable of
producing many more modes. One of the

most useful of these is alpha semigraphics
mode 24, which allows usual text, 64 x 192
hi-res graphics and nine colours all to be
used at once. In a previous issue of
Popular Computing Weekly it was ex-
plained how to get into mode 24 from
Basic using Poke &HFFCS5,0:Poke
&HFFC3,0:Poke &HFFCO,0.

For those with assemblers, Listing 3
contains five routines for printing text in
mode 24, (@ SEL24 selects mode 24, while
@CLS524 fills the mode 24 screen with the

character stored in location 8HFF0. @PT2 .

prints the character stored in the location
&HFF2 at co-ordinates stored in &HFFO
and &HFF1,

@SCRL24 scrolls the screen up one
line. @MSG24 prints a message to the
screen from the address pointed to by the
Y register, To use the latter routine, both
@PTZ2 and (@SCRL24 must be in memory
as well.

If you want to use these routines from
Basic, then the first four can be entered as
shown in lines 15—60 of Listing 2 by
Poking the hex codes (column two of
Listing 3) into addresses starting &H7FF0
and then Exec the address of the routine.
To use @MSG24 from Basic, it is first
necessary to define Def Usr0) = &H7080 at
the start of your program and then use

N = UsrO(Varptr(AS)) where A$ is the

string you wish to print.

The real advantage of mode 24 is the
mixing of text with 9-colour hi-res graphics.
The display memory in mode 24 goes from

1024 to 7168 (decimal). Each of the 192
rows contains 32 bytes and each byte is

organised as in Figure 1.

For example, to set the top left pixel
yellow, then the binary for the appropriate
byte is 100171010 which equals 154 in
decimal. So in Basic, the command would
be Poke 1024, 154. The equivalent assem-
bly instruction is LDA # 154 Sta 1024.

Listing 4 is an assembly program to
show the mode 24 9-colour hi-res
graphics. Listing 5 is a version of this for
use without an assembler and shows the
mixing of text with hi-res graphics. [ ]
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Tth ZX Microfair

ELECTRONICS

- '.Iilh ZX Microlair
”?,‘};‘:;‘_‘1;,;“ Presents Products: : 7&'4'3:: fs'u_:.;“

For the Spectrum, The VIC-20, The Jupiter Ace and the ZX-81

SPECTRUM UPGRADE
ONLY £23.99

SEND NOW TO UPGRADE YOUR SPECTRUM
FROM 16K TO 48K, SIMPLE INSERTION
NO SOLDERING REQUIRED
FULL INSTRUCTIONS SUPPLIED
(ISSUE TWO MACHINES ONLY)

Also available for both the

SPECTRUM or ZX81

The FD42 Keyboard. A keyboard lo house your
Spectrum/ZX81 PCB and give you a full typewriter type
keyboard, no soldering or electronic knowledge re-
quired to fit. Only ! -

£29.95

INCLUSIVE

ZX81

THE BEST
AVAILABLE EXPANDABLE

RAM PACK
AT THESE NEW LOW
PRICES

16K 32K

£19.50 £34.00

(+ 45p P&P) (+ 45p P&P)

The ZX-PANDA. A 16K RAM pack expandable at any
time to 32K by simple plug-in insertion or a £14.50
: module.
The ZX-PANDA, a specially converted unit, designed
to eliminate wobble and memory loss. Housed in a very
attractive case and now at very attractive prices!

VIC20
More memory for your VIC20

ViXen RAM Cartridge for the VIC20

Switchable between 16K or 8K + 3K,

Gives you the option of full 16K RAM or BK and 3K RAM in
one package. When added to a Standard VIG20
gives 16384 bytes of extra memory in
memory blocks 1 and 2 or
3092 bytes of extra memory
into the 3K memory block AND
8192 bytes of extra memory
switchable between memaory
blocks 1 and 3.

Fully compatible with available motherboards/modules.
Simply plugs into the rear expansion port of computer.
No re-addressing of existing BASIC programs needed.

Only
£39.95

Tandem

Expandable Expansion System for the VIC20
Gives 4 expansion slots for VIC20 cartridges.
Custom-designed case. Plugs directly into
computer. Further expanded
by using TANDEM System!
ROM socket for expansion,

No extra power supply needed.

Only £30.00

AND FOR THE ZX81
Another replacement keyboard, this one with a calcula-
tor type feel. Peel off backing and press 10 fit at only

£10.00

JUPITER ACE

Pacer

The Uniquely expandable
16K RAM pack

Similar concept ta ZX-PANDA but
for the incredible Jupiter Ace.
Attractive, solidly built 16K RAM
pack with the facility of expanding to
32K by plug-in module.

For more power to faster FORTH . . .
you need a PACER!

16K Expandable RAM ........ £29.95
16K Expansion Module........ £14.50

SEND SAE FOR FULL CATALOGUE

ALL OUR PRODUCTS ARE IN STOCK
AND USUALLY DESPATCHED WITHIN 10-14 DAYS

ITEM TOTAL

SEND NOW TO

FOX ELECTRONICS

141 ABBEY ROAD CALLERS WELCOME
BASINGSTOKE, HANTS. TEL: 0256 20671

26 MAY-1 JUNE 1983

SPECTRUM UPGRADE at £23.99 inc
SPECTRUM KEYBOARD at £28.95 inc

VIXEN RAM CARTRIDGE at £39.95 inc

TANDEM EXPANSION at £30.00 inc

ZX-PANDA 16K at £19.95 inc

ZX-PANDA 32K at £34.45 inc

ZX-PANDA EXP (MOD) at £14.50 inc

JUPITER ACE PACER 16K at £29.95inc

JUPITER ACE PACER 16K MODULE at £14.50 inc

Please send me the above item/s. | enclose
my remitiance for £.......
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Sell your
unwanted
Software!

807% of original price paid!
Any homemicro!

(Special opportunitytogetinto
games programmingwillbe
enclosed with details sent!

Spectrum 16/48K ~ ZX81 ~ VIC 20 - Commodore 64
Dragon 32 - BBC A/B - Oric - Acorn Atom - Lynx
and Newbrain.

Send for full details to:

COMPUTERHOUSE [ A

FREEPOST
ILFORD
ESSEX I1G12BR
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Cause and effect...

Calvin Woodings explains how to use the analysis

of variance technique

n any set of experimental results, the

variations which appear will have arisen
from a number of different sources. At the
very least, there will be the variation
caused by the eflects of the factor being
investigated, along with the variation
caused by the errors in measuring these
effects. :

More complex experiments can involve
several factors being tried at several levels
— unwanted variations can arise from the
method of measurement, the operator
carrying out the tests, the day on which the
test was done, and even such apparently
unlikely effects as the weather. Analysis of
Variance (Anovar) is an extremely power-
ful statistical tool which enables you to
quantify such variations, so that you can
decide which of the deliberately created
effects are important compared with the
unwanted error or interaction effects.

Unfortunately, many different types of
Anovar are required to cope with the many
different types of experiment, and a gener-
al purpose program to suit all options is
way beyond the scope of this article. So, in
order to give the reader a taste of the
possibilities, this program deals with ex-
periments involving between two and six
factors, each at two levels, and with all
possible interactions of the factors being
studied. Such experiments are known as
2 n Factorials, where nis the number of
factors and 2 is the number of levels of
each factor (this notation also tells you
how many trials are involved overall; eg,
three factors at two levels means 2 3or8
separate trials). Such an experiment is
frequently used at the outset of an inves-
tigation, when you are interested in looking
at several different effects to decide which
ones merit a more detailed study.

Suppose you are interested in improving
the fuel consumption of your car. Suppose
also you feel that the grade of fuel, the tyre
pressures, and the maximum speed used
are going to be important. You decide to
measure the consumption over a standard
route with two star versus four star fuel, 20
psi versus 30 psi in the tyres, and 50
versus 70 mph as speed limits. The com-
plete factorial experiment will involve 8
runs as shown in Figure 1.

Each run involves a different combina-
tion of factors and the table illustrates
these runs arranged in the ‘standard order’
to suit our method of analysis (devised
originally by F Yates in 1937). Notice how
the levels of the factors alternate going
down the columns. The order is Lo/Hi for
factor 1, LoLo/HiHi for factor 2, and LoLo-
LoLo/HiHiHiHI for factor 3.

While it is important to arrange the
results in this way prior to analysis, in this
sort of trial it is also important not to carry
out the runs in the same order. In fact, the
run order should be randomised so that
any unwanted effects (eg, the weather)
are not easily confused with the factors
being investigated.

Lets assume you carry out the trial and
obtain the results shown in the last column
of Figure 1. You run the program typing in
3 for the number of factors, fuel, tyres, and
speed for the factor names, and MPG for
the results name — then you type in the
results in the order requested. You then
have an opportunity to edit the data.

The next prompt, asking for an estimate
of the error variance from other similar
trials needs some explanation. In Anovar,
the significance of effects and their interac-
tions is estimated by dividing the variance
(or mean square) due to the effect under

review by the variance due to experimental
error. This error variance may be available
from the analysis of other ftrials. Such
‘external’ estimates of error are to be
preferred if available, but if not the full
factorial experiment enables you to get an
error estimate by treating the more unlikely
interactions as errors.

The ratio of effect to error variance is
known as the variance ratio or F-ratio.
Statistics text books generally contain
tables of F-ratio which enable the calcula-
tion of the significance of the effects being
studied.

In this case, we have no external error
estimate so answer No to the prompt. The
first Main Effecis table appears (Fig 2) and
informs you that increasing Fuel (ie,
changing from 2 star to 4 star) adds 1.13
miles to your gallon, while increasing
Tyres (ie tyre pressure) adds 3.63 mpg.
Increasing speed reduces mpg by 2.92.
The error mean square shows 0 because
you did not have one from other trials —
you are advised to be prepared to note the
numbers of those interactions which you
are willing to sacrifice in the interests of
significance testing.

Continuing to the next screenful, the 1st
order interactions (ie, the interactions of all
possible pairs of main effects) appear (Fig
2). In this example they are all relatively
unimportant as indicated by the small
Mean sq figure. Similarly, the second order
interaction (only one possible interaction of
groups of three effects in this case) is
unlikely to be of any great experimental
interest. Note that the numbers of the
interactions are the numbers of the ‘stand-
ard order used for data entry, and not the
order in which they appear on the screen.

Now that you have decided that none of
the interactions are of any value, you can
pool their variances to estimate the error
variance. Enter 3,5,6 and 7 followed by 0
to end and say Y to look at the tables
again. This time the F-ratios for each effect
are given, along with the value of F-ratio
corresponding to the 90 percent confi-
dence level (Fig 3). You can now see that

POPULAR COMPUTING WEEKLY
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the tyre pressure effect is not only the
biggest factor in improving fuel consump-
tion, but also the effect of highest signifi-
cance. Speed is the next most important
effect, and is highly significant in reducing
the miles per gallon figure. Fuel is less
important.

Program notes
Procdataload and Procentry control data

26 MAY-1 JUNE 1983

input, the standard order being computed
by lines 610 to 650. Procanalysis calcu-
lates the effects of the changes and the
corresponding mean squares using Yates’
method. Note that for 2 level factorials the
effect and mean square are exactly
equivalent and that the mean square is
also the sum of squares (mean squares =
sum of squares/dof, and dof or degrees of
freedom are 1 in a 2 level experiment). The

arrays required for the standard order
labels and Yates' analysis of a six factor
experiment use up nearly all the available
memory on the Model B.

Procprintout, along with Procheading,
prints out the results of the analysis for the
main effects, and Procints handles the
interaction pages.

Frocerror calls for interactions which
can be used to estimate error variance.
Given the standard order numbers of the
unwanted interactions, it simply averages
their mean squares. The degrees of free-
dom are used in three different ways for
calculating error variance (dof), as a flag to
check if another interaction has been
added to the estimate (dof), and as an
approximation with which to enter the
F-ratio table (d).

Procext deals with an external estimate
of error variance. The data at the end of
the program consists of the probability
points of the F distribution, for cases when
the experiment has only 1 degree of
freedom per effect, and a 90
confidence level is required. The F-ratios
correspond to increasing degrees of free-
dom in the error variance estimate (up to
27 dofs) followed by one F-ratio for 28 to
58 dofs (ie, 2.85), and another for more
than 59 dofs (ie, 2.75). L]
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1@
2@
3a
4@
=1
6@
e

=1
L

1ea
11
120
138
1408

158

168

170
i8@
150

200
210@
220
230

248
25@
260
ere
260

2909
3ea
3l@
320

330

340
350
360
370

38@
358
490

418
420

430

440
450
468
478
458@
490
500
51@

50
w38

REM STATISTICS/ANALYSIS OF VARIANCE
REM FOR 2”N FRACTORIAL EXPTS.

REM (C> C.R.WOODINGS-MAY 1363

REM FOR BBC MICRO MODEL B

MODE7 'PROCtitle

CLS ' PRINTTRB(@, 12 )"Enter number of
factors (min=Z max=§&) ";
fedALFNinPutl 1,49, 55 ) r=2f

DIM FSC(F ), datalf,r ) names{f ) efecir).
masdArir); 1lb1%{r ), ints{r)
fctrsfiraltesr ext=0

PROCdataload

REPEAT ' dof=0 ' grv=_@

CLS'IF FNyes_nof 18,12, "Edit the data")
:PROCreview
CLS'PRINTTRB( 15, 12)"COMPUTING"
FROCanalvsis

CL3'IF FNyez_nofl1,11,"Do wou have a Sood
estimate of error variance from other
trials" ) THEN PROCext :GOTO1B0

P=@: REFERT : PROCPrintoutip M FPROCerror
(P)ip=p+]

UNTIL NOT FNyves_nolS, VPDS+1,

"See the tables again"?

UNTIL HOT FMHyes_nof 18,VPOS+1.

"Another run®

MODEV ' PROCdouble_heisht 11, "BYE". 132>
:END

PEFPROCtitle
FPROCdouble_helight(8, "STATISTICS", 132>
PROCdouble_heidht{ 12, "Analysis of 2™n
Factorial ExPeriment”, 131>
FROCcontinue : ENDPROC

DEFPROCdouble_heisht! row, yordss, colour
column=IHNT,( 48-LENC worda%$ ) »~25-2
FOR I=row TO row+l 'FPRINTTAB(column, I
CHRS141; CHRSco lour wordss
NEXT i ENDPROC

DEFFNyes_nolx.9.A%)
LOCAL ans:PRINTTRBCx,w );AS?" (Y N) 7 ",
REPEAT 'ana={ GET AND &DF 3 UNTIL ans=a5%
OR ana=L4E:PRINTCHRSans
= CHRSans="Y" )

DEFPROCcontinue
PRINTTRB( 7,23 2"Preas any kev to

continve "; 'REPERTUNTILGET :ENDFROC

DEFFNinPuts len, 1oASC. hiASCH
LOCAL K¥%,Z2% i Kix=a@: Ing="":PRINT STRINGS
Clen."." ))STRIHGSS len+1.CHRE8 ;" ";
**FHIE: 1
REPERT ' 2%=0GET
IF ZX=127 AND KX>@ THEMN KX=Kix=1'InS=
LEFTSC In®, KX VDUZX%, 46, 8:GOTO450
IF Z2%>1o0REC AND K¥%<len AMD Z%<{hiASC
THEN KX=KX+1: InS=In®+CHRSZ VDUZ% ' GO
TO4358
IF NOT(Z%=13 AND KXx>3) YDU7?
U?TiL £7%=13 AND K%>@
=In

DEFPROCreview
FOR MN%=0 TO rslt-1
PROCentru{ "EDITING" »
PRINT ;data(@,N%x)>: IF FNues_nol8,15,
"Chanoe entry") THEN PRINTTRB(B, 17 X"NE

W RESULT = ") :datal®,N%)»=EVALFNinPut
10,48,358>

NEXT : ENDFROC

549 DEFPROCdataload

508
=11

=T
Se8

550
620

610
62l
630
£4@

6350
668
&ve
658
598
7ea
vie
728

738
740

=1
-1

e
7E0
7906
gea
81@
Bz2e
B30

ese
(=11
8ve

B0
See
g1
920
930
40

9508
J60
97

280
920

1808
1818
1620
1836

1048 DEFPROCintsf order.pPass) VDU2S:CLS

1058

DEFPROCentrui BY )

DEFPROCanalysis total=0

DEFPROCPrintout{Pass > EBX=2308

FOR M=1 TO fctr:CLS
PRINTTRBC 3: 12)"Enter a name for factor
My v g

name®( NI=FNinPut(35.32, 127 >+ NEXT
CLS'FRINTTABL S, 12 Y"Enter a name for
results. ")
raltS=FNinPut(6,32, 127 ) CLSPRINTTAR
(15,12 2"COMPUTING"

REM rest of Procedurse Sets resultz in
standard order for Yates Method
~A=]1:R=0:REFPERT

FOR N¥x=1 TD rslt-¥

FOR Mx=1 TD ¥

IF N%DIVZ{»N% 2 THEN FS{R)=F$(R)+"
Lo" ELSE F$(R)=FS(R)Y+" Hi"

NEXT 1 NEXT ' X=2%X  R=R+1  UNTIL R=fctr
FOR N¥%=8 TO rslt-1

PROCentru{ "LORDING" >

datal @, NX)=EVALFHinPutl 12.40.53 >
NEXT : ENDPROC

CLS'PRINTTABC 12, 1 >"DATAR ";B®:PRINTTAB
‘@, 11-fctr s

FOR X*%=8 TD fctr-1'levelS=MIDSFSX¥% ),
Mek3+1 .35

FRINTTABC 18 )i name®( ¥%+1 ) TAB. 17 2"at";
level®;" level"”

IF Be="EDITING" THEN 7B8

IF level$=" Hi" THEN level$="H" ELSE
levelg="_"

lb1S(N%Z )=1b19{ N )+ levels

NEXT 'PRINTTRB{ 19 )"Result = ", :ENDPROC

FOR MX=8 TO fctr-=1

FOR N%=8 TO ralt-1 STEP 2

datal Mx+1, N%-2 y=datal M¥%, N% )+clata
CM=, Nx+1 D

datal Mi+]l, NA/2+rslt-2 )=datal M¥, N4+1)
—datal M=, N%)

NEXT t NEXT

FOR N%=@ TO ralt-1

efecN% y=datal M, N¥% )72~ Mx=1 2
mnSArC NY D=datad My, NZ > 2/rslt
NEXT imnsdr( @ )=0: ENDFPROC

CLS ' PRINT 'PROCheadingl "MRIN EFFECTS")
M=1'FOR M=1 TO fctr
PRINTIN;TABL3 ) "Increasing "iname®(M);
TAB(Z23 YiefeciH): TRAB( 32 )

IF Pass=0 THEN PRIMT:imnsdri{N) ELSE «
FRINT imnsqriHN i ery

NaNiz : NEXT {PRINT’ "Error Mean Sduare =
"ierv’ "From "dof, "De9rees of Fre sdom"’
IF Pass THEN PRINT"If F-ratio»"if_ratio

" then effect of change ig si9
nificant at }QEH level."**"If F-ratio=@
then effect haszs been chozento estimate

.‘Ff‘ﬂ""i i1l

IF ext OR Pass THENM 1084

FRINT"Hote NHo‘s of interactions wou
wish to"""use as eatimate of error v
ariance"’"from the following tables, "’
FOR N=2 TO fctr:PROCcontinue
PROCints{N-1,Pass

NEMT ' @%=18: ENDPROC

IF order=]1 THEN S$="at" ELSE IF order=2

THEN S%="nd" ELSE IF order=3 THE
N S$="rd" ELSE S$="th"

POPULAR COMPUTING WEEKLY
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r
| @ED PRINT’ jorderiS%; ' PROCHeadingd " DROER tions wou want Lo" ' "use as estimate of
IMTERRCTIONS" 3 the error variance."
107@  FOR N%=3 TO rslt:int$(N%)="":flag==1 125@ PRINTTABC12)"C'Q’ to finish)"’
1880 FOR Xx=1 TO fctr 1268  REPERT:err=YALFNinPutl2,4@,58 ):YDUSI,9
1890 IF MIDSS 1b1$CN% Y, B¥%, 1 9="H" THEN int$ }Egg IF err=@ OR mnsdr{err =28 THEMN 1306
CN¥% d=1ntsC Nk j+" ¢ gen : ervEerv+mnaqri err )
a+1 A= TTANERCACI ! FLERF 18 1296 mnsdrd err 2=0: dof=dof+1: Dof=dot
{100 MERT 1308 UNTIL err=0
1118 IF flag=order THEN FRINT:NX:TAB(Z ), 1318 d=dof:IF Dof=dof erv=erv-/dof
intS(NZOTABC 232 efectN% ) TAB(32); (GoT 1328 IF dof 27 AND dof(6@ THEN d=28
01120:ELSE GOTO1130 1338 IF dof>=£8 THEN d=2%
e L I i !
1120 IF Pass=@ THEN PRINTimnsar(NX) ELSE  j3mp .ReoTORe Enpann 0 F-ratio:NEXT
PRINT imnsardNX )rery 1368
1130 IF YFPO5>21 THEW PROCcontinue ' VDUZB,@: 1570 DEFPROCext
24,39,35:CLS 1380  ext=—1:CLS:PRINTTAB(1.,12)"Enter the
11408 HNEXT : ENDFROC error variance sstimate "}
1158 1358 erv=VALFNinPut S, 40,58
1168 DEFPROCheadina(C%) 1400 CLS:PRINTTABC 1,12 "Enter the degreess
117@ PRINTCS: ' TRBL21 Y"Effect on"” of freedom on which this error va
1188 PRINT"MNo. " TREC(4 ' Chanse” i TRBL 23 ); riance is based.";
relts;: TRB! 32 )} 1418 dof=VALFHinPut{S, 40,58 >
1198 IF Pasz=8 THEN FPRINT"Mean 29" ELSE 1428 FROCerror{l ): PROCPrintouts | 3: ENDPROC
PRINT"F-ratio" 1436
1208 FRINTSTRINGSC 39, "_" 2 ENDPROC 1448 DATA 39.9,8.53,5.54,4.54,4,.06,3.78,3.57,
1218 : 3.46:3.36,3.28,3.23,3.18,3.14
1228 DEFPROCerror(pass) Dof=0 1458 DATA 3.1.3.87.3.05,3.03,3.01.,2.99.2.97,
1230 IF ext THEN 1319 2:.96,2.90:2.94,2.93,2.92,2.9
1240 IF Pass THEN PRINTTRABL2.,2>"Add 146@ DATA 2.90.2.85.2.7%5:REM 90% probability

interzctions £o error estimate™ "ELSE
PRINTTRAB(A,3)'Enter No'z of interac

points of f_ratio for 1 to 27,227,
and »55 dedSrees of freedom

SATURDAY 4th (10am-6pm)
SUNDAY 5th  (10am-4pm)

METROPOLE HOTEL<&
AT THE .
NATIONAL

EXHIBITION CENTRE

Birmingham

VISIT THE COMPLETE SHOW FOR THE HOME USER AND SEE:
A COMPLETE crass section of all hardware and software available to the home user.
A FULL RANGE of home computers priced from £50 upwards.
A COMPUTER ADVICE CENTRE run by independent experts for the answers to all your
questions.

WIN WIN WIN TWO COMPUTERS — one for you, one for a school of your choice
— to be won at each show: FREE entry form with advanca lickats

SPONSORED JOINTLY BY:

ADULTS: E2.00
UNDER 8s & OAPs: FREE

25% DISCOUNT for parties of
20 or more

A&B Computing

ZX Computing

Computing Today Personal Software
Parsonal Computing Today
Home Computing Weeakly

-‘—.
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NOW YOU CAN LIFT STATIC DRAWINGS, PHOTOGRAPHS, ETC RIGHT
OFF THE PAPER AND BRING THEM TO LIFE INTO YOUR PROGRAM!

FROM papy; RTO SCRy:
"=sAND INTO YOUR

E; N ERm
PROGRAM,

TWO POTENT FEATURES COMBINE TO BRING YOU UNIQUE NEW POWER OVER YOUR SPECTRUM GRAPHICS!

@ ACTION-TRACER fanster trawings. @ GHOST-WRITER ittt one

pholographs, paintings, lettering = in fact ANY paper-based  precise sequence of basic Instructions needed o EXACTLY
ft, mnd then writes the program for you, directly
screan, with asfonishing ease and an accuracy that rivals  into memory! New program lines appear In your Nsling
from ones you have

images Into full colour fine drawings on your Spectrum

expansive dightal irecers. But this time you gel more than  which are Indisd

just a stalic on-screen design that has o be laboriously  written yourself. When you've finished, POWER-GRAPHICS
droned on and off tape, because . . .

lines ready lo use,

ﬂﬂﬂ GHOST-WRITER
has capturea
mediately reproduce it anywhers ,ﬂrwwuﬂh You can im-

will ‘self-destruct’, leaving behind only your new program

TOGETHER THEY'RE DYNAMIC!

The naw program capiures your design DYNAMICALLY,
giving you Instantly the power fo MOVE I anywhere, [0
SHRINK It down to 8 single pixel, or EXPAND It to fill the
screen. You can SQUEEZE or STRETCH i into weird
distortiona, fip it UPSIDE DOWN or MIRARCOR-IMAGE K,
ROTATE it In the plane of the screen . .. In other words
MANIPULATE IT UNDER YOUR FULL CONTROL!

it oo/
TION OR ANIMA INSTANT FORGERY!
MANIELILA - - s
A ACTLY THE PROGRAM YOUNEEDT o [ ~ How would you iike fo write 8 program that
I SN, »
You can tell GHOST-WRITER lo program selected paris of your design I'i ‘\\\t: ’ ; signs your name & B JOU clo yourseiry
with their own special line numbers, allowing you to call them as s, : 1'\ m\"“{.t a5
separale sub-routines, Thus you can add or remove parls sl will - ke — T ] —— ?ﬁ"-,
the Bunsen burner In this chemistry diagram. / I'|II .|—. . _[ ] | p_;f ( AL — _,}m m"nhws"
| III | | I| s a minutes’ -
) . GRAPHICS!

s -.1 e ﬂl

|
¢ B el j
|1

Animating the lips of this well-known newsresder {rscognise flrﬁl' Is jusl a8
simpie - and thanks la POWER-GRAPHICS' abillty o produce high-speed
when needed (which draw as fas! as straights) her curved iips can be animated In

real fimal
(o, Haf ok -1 POWER-GRAPHICS is fun to use, simple in operation, and for beginners and FOR 16K OR 48K
t or b -“:FT':' / sdvanced users alike is an imporiant new programming fool that sxtends the ZX SPECTRUM
= N = Spectrum's potential for imaginative graphics into exciting new regions. ONLY £8.95
IR IF YOUu wmrncrunss you can Use, IT HAS TO BE POWER-GRAPHICS.

Curves

ZX SPECTRUM

MOFIE ‘USER-FRIENDLY’ PROGRAMS TO EXTEND YOUR HORIZONS!

AUTU 'SDHI Es WILL BRING YOUR PROGRAM ALIVE WITH EXCITING
SOUND-EFFECTS!

& 26 bulit-in effects: animails, engines, sirens, phone, space-sounds, slc.

# Uge them just as they come, or use the graphic SYNTHESISER CONTROL PANEL lo

band and twig! and shape tham info thousands of unigue naw affecis.

* AUTO-SONICS furns your sound-designs info program nas that will exsctly reproduce

tham = in YOUR program! "4 very powerful program - so simple lo alter and amend the

sound, The sase of use amazes me" (EDUCATIONAL COMPUTING). “A cleverly writien
ram” (HCW). Winnar of "WHIZZ KID '82". Cassetie/instructions only £4.99. (Also

availabis for TRSE0 -~ state maching.)

Simply breathisking, professionsl quality Hitles
“PESETTEH ruurprnp;umnrcﬂuﬂl mﬂiﬂ'l:.ﬂ
on fo your prinier. Instanf confrol or charscler mmmmnm

Curser-controlied positioning. Dazziling displays for only E3.89.

a8

GHHFFIK User-defined graphics made uitra-sasy. Totally user-friendly. Con-
tinvous menu digplay of mulli-functions, Whalever think you

want fo do, this does If al 8 keystroke! PRODUCES UDGs T SCREENS
WILL RECOGNISE! Sheer comvanience for only E3.98,

RELA WITH OUR RANGE OF
QUALITY SPECTRUM GAMES
ETAR-PACK - 4 QUALITY PROGRAMS « ACTION + COLOUR + SOUND!
J3-D MAZE . . . Huge 30 » 30 random maze, timar display. Fast action. This is as good as
the onas with fancy names! * LUNAR LANDER Random surface, hi-res, action, space-age

| «FRINT MACHINE Top-noich colour graphics, sccurate sound, all usual
feslures! « 3-D CITY BOMBER All hi-res graphics. Raze the city and land the craft! HOURS

OF SHEER ENTERTAINMENT FOR [5.99.
R RAMBLE — o N o

The age old game

brought bang up lo date
DEMGH with hi-res. graphics and
NIM great sound. It's you
against the computer for

only £4.50.

WINGED AVENGERS kil vl ... rapid fre ., amart bombe ..

S@ven
fire , laser
“.nmm-.rmip Mng:.::ﬂaw-b gound. 'ﬂlﬂﬂfﬂﬂbﬂfp--"m
COMPUTER). “Five star guality (PCW). Breathiaking FUN for only £4.50.

“One of the few | would buy = well worth the price™ [PCW]
GULFMAH 1EMTAM?WmFmﬂmmmmmﬂr
fo ridicuious. User-selected confrol keys. Greal sound, all MC, NOW ONLY

Cactl, coffins, wagons, Death-March, S&rﬁh—n‘lﬂlﬂﬂ rapid fire.
H'GH HDDN .?-p.'lrl.' ar'rphﬂﬂcumpimr GREAT GUNFIGHTS FOR OMLY

IF YOU ARE ORDERING TWO OR MORE CASSETTES, PLEASE DEDUCT 50p DISCOUNT FROM 2nd AND SUBSEQUENT ITEMS

BUTTERCRAE L SUFTWARE

14 Western Avenue, Riddlesden,Keighley,Yorks. ENGLAND

PLEASE ASK FOR OUR ILLUSTRATED LIST OF GUARANTEED-QUALITY TRS80/VIDEO GENIE SOFTWARE

POPULAR COMPUTING WEEKLY




AMAZING NEW

PRODUCT
TELESOUND 84
SPECTRUM
SOUND BOOSTER

Telesound 84 outputs the computer sound direct
through your unmodified TV set. Sound effects then
can be controlled from a whisper to a roar. Three easy
snap-on connections eliminate soldering.

Telesound 84 measures 2%2 x 2 x 12 cm. and requires
no separate power supply. This unique device (patent
pending) uses some of the very latest ultra miniature

components and costs only £9.95 inclusive of post,
packing, etc.

Full instructions with connection diagrams are supplied
so that the unit can be fitted in minutes without any
previous experience.

Cheques/PO to

COMPUSOUND

32 Langley Close
Redditch, Worcs. B98 OET

Please state your computer when ordering

KITR
AR\
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*Extend the sound .

capabilities

6’
Op 4 ij
of your Dragon g2

nnaaonaa
SOUND EXTENSIUN MODULE

® Fully-cased Module plugs into cartridge port

@® Provides 3 channels of sound: 3-note chords and
harmonies over 5 octaves

® Uses new BASIC command. No need to 'Peek’ or
'‘Poke’

® Many built-in sound effects (eg bomb, laser)

@ Music and graphics can occur together without loss of
speed

® Based on popular, well-proven sound generator

@ Two Input/Output ports included

® User manual provided, with examples

ONLY

£34.95

Cheques/POs/ - to: inclusive

J.C.B. (MICROSYSTEMS)

29 SOUTHBOURNE ROAD

BOURNEMOUTH BH6 5AE
Tel: (0202) 423973

Write or phone for further details

Forth: A full implementation of this very fast running

language. Ideal for writing fast moving arcade lype 495
‘games. Allows the full colour and sound facilities of the |19, 95
pectrum to be used. Future Microdrive enhance-
ments will be made available. 4BK Spectrum only.
' Sl

Chess 1.4: 10 levels m/c. Graphic screen display. 16K
ZX81 only. 8.95

Invaders: Very fast m/c action. Includes mystery ship
and increasingly difficult screens. 16K ZX81 only.

Mazeman: A fast action m/c game that repro- X
duces the spirit of the original. The Spectrum
version includes excellent graphics and sound. | 4
16K ZXB1 and 16/48K Spectrum.

Adventure 1: Based on the original game by
Crowther, this game was the start of the 51]

Adventure craze. Reviewed Sinclair User.lss.2.
Features save game routine as the game can | B.95
literally take months to complate. 16K ZX81 and

48K Spectrum,

ABERSOFT

7 MAES AFALLEN, BOW ST, DYFED,SY24 5BA
24 hour Ansaphone for Access orders on 0970 828851

31



FITNESS SOFTWARE

Can your micro make you fit?

DIET ANALYSIS PROGRAM

Calculate your optimum calorie intake. Analyse your
present diet. Does it match your optimum? Are you
gaining or losing weight?
Discover the proportions of fat, protein and carbohydrates
in your daily food and compare them with your ‘ideal’ diet,
the average Western, Third World and sportsmen’s diets.
For slimmers, carb-loading athletes, sedentary workers
watching their fat consumption, diabetics, or anyone with
a calorie ceiling.
SINCLAIR SPECTRUM, BBC, NEWBRAIN
Cassette — £7.95 inc p+p

PERSONAL BEST

Compare your personal best (PB) over almost any
distance with times at other distances. Enter your person-
al details and predict your time for the MARATHON.
Estimate your training mileage for a target time. Link your
PB lo the great performances of all time.
What would happen if you doubled your training mileage,;
halved it; lost 10lbs in weight? Play around with the
figures. Make your running scientific.
A must for all runners, joggers and aspirants.

BBC, SINCLAIR, SPECTRUM, NEWBRAIN

Cassette — £E7.95 inc p+p

EARLGATE COMPUTERS

PO BOX 24, WOKINGHAM, BERKS RG11 1PE

DONTMISSTHIS
INCREDIBLE OFFER!

the fi ne:
FOR YOUR MICRO he following
BTARTRRS . ZX8T LYNX
Borpie 505
SHARP

il ——
STIACSER ooy SAMGAALL WA DRAGON
ACORNATOM
ORIC

YES, 50 EAMEE oncassette for all

STl SPECTRLM

SENEALIACH ATARI ViK=2Y
B/B|CJY:
NEW BRAIN

COMPUTER

SUPPLY CASSETTE 50 FOR
[ enclose cheque/P.O.

. PCWee

Name
Address

Mail ordar only.

Dragon & Dungeon

DRAGONWARE

The Dunpson siocks the Widest range of Drapon 32 softwars & tha UK

Send for our 30-page Draponware Catalogue (505, refundatde on fiesl onder — free to Club

membare)

Latest Games: ‘Orone’ (Tron-type arcade game, with talking robot) £7.95, "Night Flight” {flight

simwkator) £7.95, 'Star Jammer® £7 85, “Ring ol Darkness” £10, “Inbo ihe Labyninth® £7_85

Bonks' £7 95 “Vistures' [Dragon Galadans) E7 95

Latest Books: ‘Dragon Extravaganza’ (50 well-explzined programs) £4.85, 'The Power of the
i Dragon’ (how lo program the beast) £5.95, "Know Your Dragon’ (the best beginners bookl fo

date) £5.95

Lotast Utiitles: Salamander Graphics System snd Mamual £9 95, EBdilenAssembherMonitor

Cariridge £30.435, Hi-Res Scresn Cartridge (51 x 24, up o 200 sprites, etc) £25.30, Telewriter

Wird-Processeng System and Tutonizls £48 85

Top quallty double poteniiometer joysiicks for the Dragon

owner who demands arcade actlon Ulra-senmsitive, bul

tough and reflable, Dragen Stlcks will keép on Tapping

when others feil! £19.85 per pair Inclusive VAT and
posisge.

NUMBER ONE FOR THE DRAGON &

DRAGON OWNERS CLUB

The Dungeon is also the home of the largest Dragon Owners
Club in the UK (or, since members are scattered through Europe
to Africa and the Middle East, should we say "'the world!).

The club magazine, Dragon's Teeth, is published monthly and
includes news, reviews, advice and information exchange for
dedicated Dragon-bashers. Free members’ adverts, monthly
offers (some members have already saved the cost of their
subscription), competitions and, for extrovert Dragonards,
badges and bomber |ackets.

Annual Membership: £6.00 (£8.00 overseas), Six-
month Trial Sub £3.25 (£4.25 overseas)

POPULAR COMPUTING WEEKLY
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eSS

OPEN FORUM

ﬂPHhHHHMWIHHjHUHBpHMHm
that the listings yo

dmldmmmnm
and then give some detail of how

published.

Jackpot
on ZX81

The screen displays a fruit machine and all

u send in are all
description

mpmimmlndMTmm
bunﬁtmﬂﬂnw:ﬂmumunumnn
of the and what it does
the program is constructed. We will

pay the Program of the Week double our new fee of £6 for each program

the winning combinations possible. These
can very easily be changed by changing
lines 20 to line 35.

Line 47 1o line 79 choose three different
reels at random to be displayed for the

winnings. These can also very easily be
changed by altering line 47. Add as many
characters to the variable BS as you like,
then alter line 50 (let J = nt (Rndx?) + 1).
The question mark should always be one
more than the amount of characters in BS.

When all this is done and it is exactly
as you desire it to be, save it on tape by
typing Goto 120. You are now ready to run
it. Hit key “R" to spin the reels.

Graphics note

Line 47 = OX« (SHIFT T) (SHIFT H) (INV SPACE)
(SHIFT Y) (INV £} (INV 7).

This program will produce a prism, which
will rotate first in one direction, then the

Program notes
5 Cursar off

F X 46 IF INKEYS<4>"8"” THEN GCOTO 45
LISTING FROM JRCKPD 45 IL TNKEYSS> Rl HEN
1 REM "JSRACKPOT" f_‘ij 5%; a 'E;La O
E pHIHT o =4 T ¥ ‘4_-.‘4 il g
3 PRINT * 58 LET J=INT {(RND1i®) +1
4 PRINT 28 LET R$i{F) =Bsg{.0
5 PRINT 73 MEXT :
& PRINMNT o8 FOR F=1 T0O _‘-f,
7 PRIMT 85 FOR J=1 TO
8 PRINT 83 PRINT AT (. B‘r: #F . P% i)
g9 PRINT B84 HNEXT i -
18 PRINT 85 IF RHD{.G6 THEH SOTO 82
11 PRINT 86 PRINT 8T 7.@¢:2:F; /s (F3
12 PRINT 90 NEXT F ey o -
13 PRINT 18a ;F_ IMNKEYEI>"R™” THENM =070 46
14 PRINT 19S5 CLS
1S PRINT 185 RUN
16 PRINMT 1ii1@ STOF gy
17 PRINT 129 SAUE “JRACKPORS"
18 PRINT 139 RUNMN
A A RR T = P EXAMPLE FROM JACKPOT I
o gfu'pnzm- Sl BREE £1; 08
g'g?' PRINT & H EE @ - an
2% PRIMNT a "= "= % a:vaé
24 PRINT
Tg; PRINT " =R E ;e
EE? PRINT AT 6.122;"BR B B @ B % % a-Sa
27 PRINT AT 8.12."B % % @ s 00 8- Sa
sa"
EE PRINT AT i3 .i=2,"# 0 0O - n m G- Sa
@ - =
Btgg“nn:m AT 12.32;:"- % A  E ¥ a:30
B"EE"PE MR i i b B e = - & : 25
E:gg"pnn-n' AT a16.,312:"B B - s &- 16
‘B4 PRINT AT 18,12;"8B - =
@:1a" TR E A Jackpot
s R M e c= e s by Peter Morton
other. The speed is controlled by the 1B-31 Drawstheprism
Pﬂ.m number added 1o A in the subroutines. 32 m'ﬁ colour is easier on the eyes than normal
By adding a few points, a cube or more g Br::ﬁ i Ereiowid saiks
on BBC complex shape could be made. 40-48 Decides which subroutine 1o use

5 Calls appropriate subroutine
1000,2000 Subroutings. Try allering the numbers.

5 VDL23I; 8202530303 03

39 DRAWA,P00: DRAWC, $00: DRAWC, 3003

10
11
15
17
18
20
21
S0
5 |

5.

A=100: GOS=1000

XXX=100

MODE 4

C=A+&600

MOVE A+XXX,S500:DRAW C+XXX, 500
MOVE A+XXX,S00: DRAWA, 00

MOVE C+XXX,S00:DRAWC, 200

MOVE C+XXX,S00:DRAWC, 300

MOVE A+XXX,S00:DRAW A, 300
GCOLO, 1

40
48
49
|
I
1000
2000

DRAWA, Z00: GCOLO, 2
IF A+B0O0>»1280 THEN GOS=2000
IF A<O THEN GOS=1000
IF XXX=1200 THEN GOS=1000
GOSUEB GOS
GOTO1S
A=A+10: XX X=XXX=10:RETURN
A=A-10: XXX=XXX+10: RETURN

Prism

by M Weatherill

I 26 MAY -

1 JUNE 1983
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‘OPEN FORUM | -

B, as it is more difficult than landing at A.  Draws scenery: 10, 100, 2001, 2025, 8813 & 9825

Lunar Lander The real problem is bringing the landing  Sets up variables: 110, 306, 2027,

on S]} ectrum speed ol the modules down lo required Movement of module: 140-155, 300 & 310, 2020-
| : limits before fuel is used up. E“E‘-"- 2030, 8621-8835.
n the game you are a ground-based flight  Once a module has crashed the game is ¢y ere s, s _
controller responsible for the guidance and  over. Checks module striking scanery: 305 & 2029,
safe landing of several modules returning E‘ﬂ;ﬁ:&:m‘frg“rﬂ' low: 311 & 2031.
to the moon's surface at bases Aand B.  Program notes Inmwumluns- 'gm' |
More points are awarded for landing at  User defined graphics: 1-2, 2026. Module crash routine: 9998-9999,
1 LET 91=0: GO SUB B8939: PALS . LET SPEED=SPEED-3: LET FUEL=FU
= @: CLS : GO SUB S90@2: FOR X=0 EL-1
To 7: READ A: POKE USR “A"+X,A: 2023 IF INKEYg="" THEN LET ©=0+1 |
NEXT X: DATA 126,195,255,126.24, - PRINT AT - ;v N, LET SPEED
36,66,231: LET aml: LET b=il: PO =SPEED +1
£ 53668,8: LET _SCORE=@: FOR % =@ 2024 PRINT AT ©,W; "AAT 0-1,U;
TO 7: RERD RA: POKE USR "5 +3 o
NEXT x: DATA _3,31,86.62, & sa5s IF O=19 AND G1=8 THEN CLS5 :

,7: FOR X=@ TO 7: READ ﬁnné 5 LET D1=1: LET ©=3. If Gi=i1 THEN
SR "C"+X,R: NEXT X: nnTn 192, 248 BLOT 150.35. DRAL INK 3.16,8: P
,En 252,252 aaﬂ a4a oz4 LOT 120 16: DRAU 16,@: DRAVL @,8:

DA X é AREAD A: POKE DRAL ¢é ®: DRAL -16,532: DRAW B
uan ":"+x ? AT x%: DATA 192 .32 22. DRAW’ -16.24: DRAU -8,16: DRA
$,112,56, éa,ﬁa,a @: FOR X=0 T6 7 W 8,4@: PLOT 120,16: DRAU O, E. D
- 'READ A PDRE USSR "D "+X,A: NEXT RAL  -24,0: DRAU -32,40: DRAU. 24,

X: DATA 3,7,14, au 56, 124,0,0 40: DRAU -24.,22: DR ~16,32

12 CLS : PLOT @,56: DRAU 24.8: 2026 PRINT AT @,W; " HT @-1,W;

DRAW 8, -5 DHHU 16, 6: L ORAY - B
. DRAW 16,@: DRAW 56,B84: DRAW 24 2027 IF SPEED¢1_THEN LET SPEED=0
'4: DRAW =-24,-64: nnﬁu 1ﬁ;‘55* D 5228 IF FUEL«<1 THEN LET FUEL=0
RAL 8,@: DRAW 12.56: DRAW 2 Sp29 IF SCREENS (B+1,W) ¢:* " AND
DRAW B,52: DRAW 48,8: DRAU ATTR (B+1,0) ¢>3 THEN GO TOD 99985

@ PRINT AT iS,6. "B“;AT 1¢,§a, . IF SCREENS (@+1,U+1) ¢>" " AND
T ATTR (B+1,W+1) ¢33 THEN GO TO 899

11@ LET FUEL=35: LET SPEED=©: L 3: TIF SCREENS (@,W-1)<¢3" " AND A
ET a=1: LET baZ TTR (©,W) {>3 THEN GD TO 9998: IF

142 IF INKEY®="" THEN LET b=b+1 SCREENS (@,W+2) <> * AND ATTR ( :
. "LET SPEED=SPEED+1: PRINT AT a- @, >3 THEN GD TD 9998
1,b=2;" ";AT a,b:" ": PRINT AT a 2633 IF INKEY$="6" THEN PRINT AT
“beach . LET 3=2#a Q. W; " AT R-1,W; "e": LET FUE . :

141  IF FUEL <9 THEN BORDER 2 L=FUEL -2

143 IF INKEYS$="6" THEN PRINT AT Sp31 PRINT AT 1,@; "UELOCITY (";SP

3, bel; "B, L FUEL =FLIEL -2 EED; ") FUELI”,FUEL‘"J SCORE( *;

145 IF THEEYS-"5" AND bi3@ THEN CORE; ™) " FUEL <2 THEN PRI

LET FUEL=FUEL-.5: LET SPEED=5PE NT AT 8-2,W; " “;nT @-1,U; " A
ED+.5: PRINT AT a,b#+i;" ": LET b LET @=0+1: GO TO 2P24é ,
=b+1l: BEEP .1. 28 2632 PRINT AT 1,08; "VELOCITY(™; &P

158 IF INKEY$="5" AND b:@ THEN EED: ") FUEL (“;FUEL;*") SCORE{(“;2C I
LET FUEL=FUEL-.S5: PRINT AT 3.b+1 ORE: ") <. IF SPEED(® THEM LET -

“. LET SPEED=SPEED+.5: LET b= SPEED =3
5-1; BEEP .1,20 2033 PRINT AT © “: PRINT A

(181 PRINT AT 3,17; BRIGHT 1; IN _ T 8,uW-1;" "iAT 6-; ﬁ— ONCRT @,

" HﬁlEHT ‘@ W+2:" “SAT -

R BE I INREVS$="7" AND a5>® THEN 2040 IF ©=15 “AhbThias ‘anND 91=1 A
PRINT AT a,b+1;™ *": LET SREED=5F HD SPEED {E HHD EFEED}B THEH PRIMN
EED-3: LET FUEL:FUELHI: LET a=a- aT n-1, : e ; in PRI
1: BEEP .1, NT o+1.0; g!'+nT é+é

300 IF a= 13%aND b5 OR a=14 RAND nLnT 128 51 Al INK 2] 'Y, a LE

b=4 THEN CLS : GO TO 9500 T SCORE=5CORE+4.: FOR F=0 TO 156 : :

3@1 PLOT 248,0: DRAW ©,175: PLO NEXT F: GO TD 9911 .
T @,175: DRAUW -175 2p41 IF FUEL ¢i®d THEN BORDER 2 ,

382 IF FUEL <@ +HEH LET FUEL=0 Q97?7 GO TO 20106 |

@3 IF SPEED<1 THEN LET SPEED=S BGG8 STOP
PEED +4 5aa9 CLS : BORDER ©: PAPER ©: IN

24 PRINT AT 3, 1?- BRIGHT 1; IHN K 7: CLS : PRINT AT 21,0; Press
K 8; " g": BRIGHT apy key": PRINT AT ©,11; ME

sps IF SCREENS {a bl ¢3™ " THEN B: FLASH 1
FOR Ff=@ TO OKE ' UBR "q" +f , RND 2ePhsn @ AT &4,8;"

*zss NEXT f: PRINT AT a,b+l; IN A RGE 11) 16,6; "THE KE
: " "FOR f=1 TO 10@. NEXT ¥ YS ARE AS FOLLOWS." ;AT 12,10, "6-

cLé o TO sode HIGHT"‘HT 14 .10; "S-LE EFT": AT 16,

386 PHIHT AT ©,0; "VELOCITY ;8P e -HOLD" ;AT 18,10, "7-THRUST":

EE ' AT 21,15 “SCORE *; SCORE HETUHH |
;HT a 18 "FUEL “,;FUEL: FOR f=0 T aP@@ CLS £ pn: AT 8,2; "END OF
b 15: PRINT BT a.b+l; "®8": NEXT f MISSION" ;AT -"HnnULE EEETHHT .

31@ IF a2=1@ AND b=20 OR a=10 AN En";ﬂT 12 ;" 6;L:5:nn VELD -
0 b=18 THEN GO TO 20@e was’ ' ; sSPEED; ™ -

394 IF FUEL <1 THEN LET a=a+l: RHnTs";HT 16,2; “YOUR
RINT AT a-1,b+1;" "“;AT a,b+l; ﬂg" SCORE I5 “; SCORE i
- GD TO 30@ ap@pl1 STOP

9@@ GO TO 111 9@02 CLS : PLOT 149: DRAW 176
2001 CLS : IF ©@1=0 THEMN PLOT 152 @: PRINT AT 2, +nunH DOUN VEL
.@2: DRAU SB,16: DRAU ©,16: DRAW ACITIES." ;AT 5, E-“unaz -k aﬂa K
8,@: DRAW_iE,45: DRAU -6,32. DR NOTS . 5&nn£+§" SPRINT AT 7.2
AL‘8s.4@: DRAL 28.,@: PLOT 48, m = BASE ‘B’ ©-5 KNOTS. annnz+1 :

RAW B 2 “DRAY 8°®: DRAVW © 4 T 21,0, “Press ang Xey to contact
RAU 16,6 DHHU 24,40 nnﬁu 56 module™: PAUSE CLS : RETURN
P EEf ©=3: LET JuEis; PRINT AT 9813 LET g=3: LET h=12: PRINT AT
M- AT ©-1.U; ~~ —:I.,h-l-.'l."%“ AT b+l |
2&13 PLOT @.@: ﬁnhu === ,@: DRAW ag1d4 ' PRINT AT 1,1 'uELﬁEIT?i“‘EP
168 DHHU -255,0: DRAW ©,-168 EED;“J‘;HT 2, 1f'FUELI“;FUEL;“5 ;
2630 IF IHHE?$=“é“ THEN pniHT aT AT ‘SCORE (" ; SCORE; ") "

0,U-1;" " AT 0-1,U-1;" ";AT ©-1 o815'PloT @,52: '  DRAU 2@,16: DRAL

Wea: AT B, sl G LE% U=+l 24 ,40: DRAW @,-32: DRAU 40,0: n
éazi . IHHETI- 5 THEMN PRINT AT RAL ' @,4®: DRAW 24,-24: DRAW 45,0 .

@, W2, 0" 1,042 SET BL,W . DRAU -8, -84 ;
T . ﬁ 1 e LET usty-1 2820 PHIN+ AT -1 h+2; HT )
5: 1k :anvg =n2% aND B- 11 THE 2" " o ﬂnnﬁ a5k AR
NOLET ©=o- RINT AT @+1,W;" ° A 0,155 DRAL’ -258,0: BRAG @, -1 )
F

34 POPULAR COMPUTING WEEKLY




OPEN FORUM

#-“

ag21 IF INKEY$="" THEN LET ﬂ?’*l
5 k LET SPEED=S EED+1: PRINT g -
gazﬁ IF INKEYS="7" AND g9-1>3 AND

SPEED >@ THEN L.E‘T SFECD=SPEED-&:
=g FIJEL::FLIEL—i LET g=g-1: PRI
NT AT g9+1,

9823 IF IHHE"&"’ ="5" AND h»5S THEN
LET h h 1: PRINT AT g.h+a;" “iAT

1 e
9524 2E &thvg * GMD h (2B THEM
LET h=h+1 EHT AT g, h=1;" “,HR

EEg.E F"LE'IT @,32: DRAW 7B;16: DRAW
24 ,40: DHﬂU e,-32: DRAV 40,0: E
EHEHEulﬂ BHHH 24, -24;: DRRAW 4B
9827 IF sﬁezn¢n THEN LET SPEED=5
PEEE+#

EEE IF NKEY $§i=" E T N PRINT AT
FL'IéL E& R'F #E LET FUE

QEBB IF FUEL <@ THEN LET FUEL =8
IF FUEL <1 THEH LET 53;1 FBI

HT 9 _E h..r
: i1,h;" ai“: IF EEHEEH; :g
“'THEN GO TO S99%: IF SCRE

ENS (9+1,h+1)¢>" * THEN GO TO 9%

S59: GD TO SB2S

a3z IF SCREENS +Jh=1) ¢33 " AND

ATTR h) ¢+3 TH N GD TOD 9999

gaaa IF écnzzﬂs E eI P " A
h) <33 THEN GO TO gggn

9334 RorYiT AT h=41; " “:AT 9-

=37 i PRINT o v i@ Tmr’ s

§B&s PLﬂT INK 3, 104 DRAU INK
IF 15 Hﬂﬁ h=13 AND SE

9838 PRINT HT 1; "WELOCITY (" &F

EED; W) ;AT 1f“*UEL{“,FUEL, S
AT 3 scnné:*-scnns "y

as37 i FUEL <1® THEN BORDER 2
oOB8B@ GO TO 9820

2911 BORDER ©: CLS : PRAUSE B@: P

RINT AT 10@,0; "ALPHA-CORRECT BURF

ACE CONTACT. ;AT 11,0;“STANDBY C

ONTROLLER FOR NEXT MODULE AR

RIUING ON SCHEDULE:" " ""Press any
ke to contact next moduliLe™:

PRAUSE @: GO TO 10

9998 BORDER ®: FDR F=0 TD 9: FOR
¥=1 TO 8: POKE USR "0"+X,RND=x25

5: NEXT X: NT nT ©,U-1; INK &
. FLASH 1, 3 ;AT _©-1,u-1; INK
&; FLASH 1; g rLHsH a HEKT
F: PRINT n+ i T AT
W OLS 4 an F:E TO 21 Pﬁu&z
S: PRINT AT F,8; "END OF MISSION
“TAT F=1,8;" T NEX
T F: PRINT AT 10.02; "Press any ke
H For another ill!“: PRUSE ©: RU
5999 BORDER ©: FOR F=0 TO 1@0: FOD

R X=@ TO 7: PDKE USR “B"+X,RND#2
S5: NEXT X: PRINT AT 9,h; iﬂﬂ B

FLASH 1; W -1, h INK &;
FLASH l,f. “: HEK? ﬁn NT H+
ann FnE 6 217 nﬁuﬁz 5: FHIHT aT

F,8; "END OF HIaaIuH AT F-1,8;"

NEXT 'F: PRINT H
T 10,0;"Press Inu ttg for anoth=
£ gan:“- PRAUSE ©B:

EBb1o’ AND SPEED (3 THEN PRAUSE O Lunar Lander
LET SCORE=SCORE+2: FOR F=@ TO 2? -
@: NEXT F: CL5 : GO TD 99292 by G Dyer
model of the BBC computer which will But as many readers will know they can't
clﬂﬂlll' Mix allow the user to intermix any two colours  be mixed as well, as they are not ‘pure’

from a range of eight available colours.  colours. The produced colours will not be
This will produce fairly reasonable col-  true, but | hope this short program will help

- —— e — e

6@ UDU23;8282;0;0;0;
78 Upu23,224,178,85,1/70,85,170,

85, 1/8,85

B8 PROCintro
9@ MODE4

19@ UDU23;8202;0;0;0;
118 UDU19,08,A-1;8;

120 UDU19,1,B-1;0;

130 FORAXx=1T01240

140 UDU224

158 NEXT

1680 A$=GETS

170 RUN

180

190 DEF PROCintro

200 PRINTCHR$15?

21@ FORF=1T02:PRINTCHR$157CHR$141

CHR$1 29CHR$136TAB(14) "COLOUR
MIX" :NEXTF

on BBC Micro . :
| have enclosed a utility program for either Egﬁuﬁs‘:}‘}ﬂ':y i!;c ;;nrﬂu mixed the ﬁ;ﬂ:r;utgd 21::: their choice for colour
18 220 PRINTCHR$15?7
20 REM" Colour Mix 230 PRINT" "CHR$131CHR$1S57CHR$130
30 As="  Author: Mark Colson TAB(6 JA$"  "CHR$156
40 7 24@ PRINTCHR$157CHR$132"PICK TWO
5@ MODE? OF THESE COLOURS (BY NUMBER)"

258 PRINTCHR$1357

268 DATABLACK,RED, GREEN, YELLOW,
BLUE , MAGENTA, CYAN, WHITE

270 FORF=1TOB

280 READAS

298 PRINTCHR$157CHR$133TAB(SIF;".
i H#

308 NEXTF
310 PRINTCHR$137

322 PRINTCHR#133CHR$157CHR$135TAB
(4)"Press any key after to
continue "CHR®$1 56

330 A=UAL(GETS)
348 B=UAL(GETS)
358 ENDPROC

2 RUN

Colour Mix
by Mark Colson

-
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NEW SPECTRUM AND
ZX81 SOFTWARE

"WINGED AVENGER"
Fast and furious. SPECTRLUM version has SOUND and USER GRAPHICS. T LEVELS,
A WAVES, MOTHER SHIP, HIGH SCORE, RE-FUELLING, RAPID FIRE, SMART
BOMBS and LASER SHIELD. PCW "ONE OF THE BEST SINCLAIR GAMES YET™.
Only £4.50. All SPECTRUM + 16K ZX81.

"SPECTRUM SCRAMBLE"

MORE M/CODE ARCADE ACTION. SO GOOD THE REVIEWERS DIDNT REACH
THE FINAL STAGE" (NOT BAD EHIl). NO LESS THAN 8 DIRECTIONAL KEYS for a
SMOOTH MOVE. Full ARCADE features including, LASERS, BOMBS, INSTANT
RESPONSE, CONTINUOUS SCORING, ROCKETS, SOUND, FUEL DUMPS, RED
METEORS, DEFENDER CRAFT and HIGH SCORE. Bewara CONDITION RED, With
this one you MOVE, FIRE and BOMB AT THE SAME TIME. RELEASE PRICE of
£4.95. 16K or 46K SPECTRUM.

“DO NOT PASS GO"

NOW THE 48K SPECTRUM VERSION IS READY

A COMPLETE SIMULATION of the BEST SELLING BOARD GAME, you know PARK
LANE and all that. Up to SIX PLAYERS can compele with the MICRO doing all the
WORK. Acts as DICE THROWER, BOARD, RENT COLLECTOR, UMPIRE, BANK,
AULE BOOK, ACCOUNTANT and PROPERTY RECORD. SUPER GRAPHICS by
Gary Kennedy (thanks maie). GAME SAVE with winner 5o far report. COMPLETE with
INSTRUCTION BOOKLET. The ULTIMATE in FAMILY GAMES. Don't MONOPOLISE
YOUR MICRO, AMAZE all your friands and family, (Can yvou see your GRANNY on a
MICRO?) OMLY £8.95. 16K ZX81 YERSION ALSD £8.95.

“BASE INVADERS"
The OMLY ARCADE GAME EVERYBODY SHOULD HAVE. The SCREEN'S tha
same, THE INVADERS are thae same, BUT you gel a SHIELD and a CHOICE of
THREE SPEEDS, (O.K., FAST or INCREDIBLE). GOOD SOUND, a HARD GAME,
and GREAT GRAPHICS. COMPLETE youwr softvare collection lor just £4.50. 16K and
48K SPECTRUM only,

"“AUDIO SONICS"

WINNER of WIZZ KD 82. For the SPECTHRUM, A5, wriles sound eflects for your own
programs. 28 PRE-SELECTED SOUND EFFECTS wnclude TELEPHONE, POLIGE
SIREN, FROG, SPACE EFFECTS and OUTBOARD MOTOR. GO into MODIFY and
you are presented with o desplay of SLIDER CONTROLS 1o adjust PITCH, RISE; FALL,
BRISKNESS, DECEL, ACCELL, TONE, REPEAT RATE, STUTTER and DELAY
ADJUET the SLIDERS thén INSTANTLY hear the SOUND CREATED, Call “THE
SOUND ONE" and & program Eng will appear thal is ready for insertion info your ovwn
programa. Howrs of EXPLORATION. YOU WILL BE AMAZED what BEEP can DO, Wa
wre proud lo oMer this ot £4.90, 18K or 48K SPECTRUM.

“SPECTRUM RENUMBER DELETE"
Al MCODE RENUMBERS ALL NOT PART. "YOU WONT BUY A BETTER
RENUMBER PROGRAM FOR THE SPECTRUM” JUST 600 BYTES. Al £4.95. ALSO
ZX81 VERSION.

“"HIGH NOON"
Whan YOUVE SAVED the GALAXY, SCRAMBLED or whatever elses you do on your
MICRO, wha! about a GUNFIGHT? Play tha SPECTRAUM or YOUR PALS. THREE
LEVELS, FULL FEATURES, CACTI, COFFINS, WAGDMS, RAPID ar SINGLE
SHOTS. BUPERB GRAPHICS. GOOD SOUND including DEATH MARCH. ESCAP-
ISM on TAPE for JUST £4.50

“DISPLAY"

Takas over when BiN and the DEMO tape left off. How would you like 273 differant user
defined GRAPHICS on a 16K SPECTRUM or 8 GRAND 336 Tor a-48K. All of these can
be displayed on the screen ol the SAME TIME. UDGs are stored as PAGES and any
TWO PAGES may be eichanged in memory. FILES can be LOADED FROM or
SAVED TO TAPE. LOAD into any page location. TURM a UDG V& tum, Ve tum, FLIP a
SHAPE owver, REVERSE a SHAPE, EXPAND Y of a CHARACTER into & full
character, UP, DOWM, LEFT or RIGHT by one PIXEL. 5 SHAPE FILES are includad on
TAPE. INCLUDING a 64 CHARACTERS per LINE DISPLAY, COMPLETE with DEMO
PROGRAM and INSTRUCTIONS. JUST RELEASED ot £7.00. 48K or 16K SPEC-
TRUM only.

“YAHTZI"
Up 1o six players aiowed. Plays [he classic dice gama of siralegy. All-slectric scorepad
complate with Garry’s *"Chunky Look™ characier sel. All chealing and erors réjecied by
your slactronic umpire. Up-date your games cupboard flor £5.50. 48K only,

“"MATCALC"
For BUSINESS and PROFESSIONAL use, deal for WHAT IF sftuations, CASH FLOW
FOREC STS and analysing RELATED figures. 64 character display optian. FORMLU-
LA may ba MATHEMATICAL or LOGICAL. MENU of FUNCTIONS, SAVE and LOAD
DATA to TAPE. FULL instructions included. LITERALLY HUNDREDS of USES. BOTH
48K and 16K SPECTRUM PROGRAMS on ONE TAPE. JUST E7 00, EXCELLENT
VALLIE.

“PROGRAMMERS DREAM"
A SPECTRUM TOOLKIT, Position independent and just 1450 BYTES, Faciities
RENUMBER lines or blocks any incrament or star, BLOCK OR LINE MOVE including’
a RENUMBER into placo i required. BLOCK ORF LIME ERASE. CHANGE SELECTED
ETRINGS (MAMES OR CONTENTS). DUMP varable names and valuas {usabhe in &
joop]. DISPLAY PROGRAM or PROGRAM plus VARIABLE SIZE. INSTANT and
CLEAN. JUST E6.55 wilh axplicit Inatructions

SPECTRUM AND DRAGON
PROGRAMS WANTED

WORK FORCE

140 WILSDEN AVENUE, LUTON, BEDS, ENGLAND
ALSO AVAILABLE AT BUFFER, MICROWARE AND SOFTWARE SUPERMARKET.
REM WORK FORCE WORKS HARDER.
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Fun Mathematics
_ on Your
Microcomputer

CZES KOSNIOWSKI

This entertaining, original book shows how to use a
personal computer for recreational mathematics,
providing an endless source of ideas for the
personal computer user. Learn some fascinating
mathematics, play some intriguing games and
develop your computing skills. Find out about
‘making snowflakes” and
about ‘confused but
loving husbands’, dis-
cover ‘polar honey bees’
and play Treasure Hunt.
Each chapter introduces
an important part of
mathematics, explains
the fundamental ideas
and incorporates them
into computer programs.
All the programs are
written in BASIC and are |
readily adaptable to
individual computers.
£4.95 net

CAMBRIDGE UNIVERSITY PRESS

' FUN MATHEMATICS

ON YOUR MICROCOMPUTER

i e P

TO MAKE A SUPER GAME INTO A FANTASTIC
GAME YOU NEED SOFTLINK 1.

This will allow you to use a Kempston type joy-
stick with all the following Spectrum games:

Arcadia, Penetrator, Horace Goes Skiing, Spec-
tres, Flight Simulation and Space Zombies.

ONLY £4.95
SPECIAL OFFER

Spectres plus Softlink 1 ..............
Arcadia plus Softlink 1 ..........ccccccennvinicninnnenne. £9.00
Also available: 3D Maze of Gold

(with Kempston Joystick Option) ................. £5.95
Two great adventures on one tape for your 16K
Spectrum.

TimeLineand Tasks .........cvcsmanennsinnees E498

A superb adventure for your 48K Spectrum
Magic Castle...........ccuuneienna £4.95

Arriving soon, by the author of Softlink 1, Tim
Gilbert, the amazing new super game (with Kemp-
ston joystick option) for any Spectrum — Hidden
City £5.95
See this game at the 7th ZX Microfair, Alexandra
Palace, June 4

Cheques and postal orders to

BYTEWELL

203 COURT ROAD, BARRY,
SOUTH GLAMORGAN CF6 7EN
Tel: (D446) 742491

£11.00
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OPEN FORUM

‘_——-__.—-————-____——_-—_-—

——————{3|ing from the sky and into a boal. have hit a parachute.
Pll'a{‘.l'll.lh lthck You must shoot them before they get
L there. You are given six skill levels which  Variables
. on Lynx determine how and how fast the para- [=Toipoiis
| This is a game for the Lynx involving falling chutes falls. Rt ok m,:,,""d of parachule
| parachutes. Shoot with the space bar— you have 20  0§=Points or Point
You are on a hillside and parachutes are  shots. The computer will bleep when you R = Parachutes that got away
1a@ REM &=« PARACHUTE ATTACK = s4a PLOT @,;A=4,B+3
118 REM we+ JDANNA GREENWOOD swe 470 PLOT 2,A,B#13
: 120 LET R=0 6B PLOT @,A+s,B+5
- 158 LET T=0 &9¢ PLOT 2,A,B+13
140 LET M=0 : 708 PLOT @,A,B+5
i5@ LET X=10@ 719 PLOT 2,A,B+13
; jod LET U=190 726 IF N=9 THEN GOTO 1930
L78& LET P=d TI0 IF INK=1 THEM GOTO 77
18¢ LET N=@ 740 INK |
190 CLS 75¢ IF KEY$=" * THEN GOTO 820 |
sa@ INPUT "SKILL LEVEL (1 TD (R 1 T4 GOTO S8 |
218 IF E»s THEN BOTO 00 778G LET B=BE+E
220 LET EsE+1l 788 IF B>203 THEN LET R=R+l
238 RANDOM 790 IF B>203 THEN GOTO S4@
240 PAPER 1 Bed IF KEYS=" " THEN BOTD B20
2=0 CLE 2168 GOTO S40
260 INK 4 826 INK &
270 FOR D=135 TO 236 838 PLOT @,189,117
280 LET U=U-1 40 PLOT 2,A,117
29@ PLOT ©,U,D A5G IF INK=1 THEN GOTO 968
Tp0 PLOT 2,255,D B&® LET P=P+l
1@ NEXT D 7@ IF P>20 THEN GOTO 1048
220 IRK © 2E0 IF INK 1
s3e FOR G=120 TO 134 @#ve 60TO 830
=44 PLOT @,212,6 0@ IF B+4=117 THEN GOTO %50
358 PLOT 2,215,B F1@ 1IF p+5S=117 THEN GOTO 95@
40 NEXT G 920 IF B+&=117 THEN GOTO 950
I70 INK @ %30 IF B+7=117 THEN BOTOD 950
380 FOR L=11% TO 119 740 GOTO 576
E9é PLOT a,19a,L 458 LET T=T+1
400 PLOT 2,226,L ‘Pa0 BEEP S0, 106,63
819 NEXT L @Fe INK 7
42¢ INK S 280 PAUSE 2508
430 FOR J=231 TO 247 P90 LET N=%
449 FLOT 8,8, 1000 IMK 1
458 PLOT 2,255,4J iala GO0TO STo
a0 MEXT J ja2e LET N=g
470 INK @ 1030 BOTO 540
480 FOR Y=213 TO 229 1040 CLS
499 LET X=X~1 1858 VDU 24
' SaG LET M=M+i 1969 IF T<»1 THEN LET O%="8"
516 PLOT @,M,Y 187¢ ELSE LET Os=" "
=20 PLOT 2,X,Y 1980 PRINT “YOU SCORED "$Ti" POINT";O$
530 NEXT ¥ 1898 PRINT "USING 2¢ SHDTS"
, =549 LET B=S5 1190 IF R<7l THEN LET Os="5"
o 550 LET A=RAND(70)+10 1118 ELSE LET Os=" *
. =60 INK 7 1126 PRINT Rj" PARACHUTE"j;O®;" GOT AWAY"
=70 PLOT 4,A,B 1138 VDU 25
sga PLOT @,Aa-2,B84+1 1148 PRINT @& 3,Bo; "WOULD YOU LIKE ANOTHER BO (¥ /N
=96 PLOT 2Z,A+2,B+1 11508 IF GETs="Y! THEN GDTOD 100
\ &0G PLOT ©,A-4,B+2 1148 END
' &18 PLOT 2,A+4,B+2
* A28 PLOT @,A<5,B+3
636 PLOT 2,A+3,B+3 Parachute Attack
s &40 PLOT &, A—5,B+4
! &%0 PLOT 2,A+5,B+4 bjf Joanna GFEEﬂWﬂ'Dd
Early Bird In the garden there is a puddle that '1'm°9"3‘ﬂ':m BEE
. y slowly soaks away. You must avoid hop-  g9g.189 Initialise Lok
on Spectrum ping into it or you will drown. 200-299 Set up screen
| You are a poor littie bird who is stranded in ~In order to recover you must catch 10 209222 "“m":: ﬂﬂﬂmﬂ‘ﬂ;ﬂ“
n
| Mr Green’s garden with a broken wing. But WOrms. : e L e S
* | be careful. a cat is on the prowl and outto _ Full instructions are contained in the  goo.ga7 Concluding comments
devour you. program. 900-999 Instructions
=11 T TitEN GU _TO 120
1& —EFE?EQ #J._HhHE E = JnE E?ﬂﬂ LET bg="H" : i
U= + L 179 EPHINT 87 L bEL AT .. INA
_i'f ﬁF‘Tq 5&,4#;55* l.lﬁ L‘rﬁ-; 51--5'5; i ETIAT l_:‘:-_“i_-,ll_;: o I - m “
Le S 159 ow T Soe
Pop pATA 165,320,180 ,50.53,24.24 S PAPER 4: INK 4: INVERSE @:
.24 OUEE 2: BRIGMT ©. FLASH 2. PFORDE
o raTa 24,.24,36,219,219,396,24 = S0 S Ly T
2k 21@ FOR (=0 TO 31: PRINT INK @ :
A = 4 1## :bﬁ,L+L ﬂ,d AT @.1r-"H";AT =1,.F; "8 AT 11,
S5 DRiA 159;1587160. 854 25425 @ Amt AT 103, 5,330 RN HESR
= i T s B - 3 T Bl
E’EE’EETH ﬁ,lBE_FE,EE *ﬁ,zﬁ.lﬁ,a E = FHIH:-H 6: PRINT HT 1.1,
i THE 1:" e MEXT &
7@ DARTH EJE:ﬁeﬂ,ﬁwﬂ;ﬂ;E 238 FOR 1=2 10.28: -FRIMNT q* F.1
B C =K = Trae =2 :T‘E
E?Ea Bt S e =0 AT B el bﬁfwxl i dMK
B B2S6: LET a=6: LE = I = s - T s s E T
B;QEEFEE 3@ LET u=3@ s 253 PRINT PRAPER 7:;AT 3.2; ST
et s E= LS -
IRY ARED¥ :1.I”T;;‘R?-§r§ et T Continued on page 39
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e e 9 e e e e e e de e e e e e e e e v e e e e o o e e e e de e e A — E—— —————
+ - )
i ASTROLOGY | | =
* * —
X truly AVAILABLE AT YOUR FINGERTIPS * | S—— =
¥ USER PROMPTING PROGRAMS: merely key in birth informa- % _—
¥ tion as requested by the computer — READ OUT (and/or PRINT % = —
¥ OUT) what is normally the result of many hours of painstakingly : ===
: tedious and complex mathematical calculations using tables, ——
x ephemera, efc. * e
& THE ASCENDANT AND MIDHEAVEN i Sign, b X THELARGESTSELECTION
in Sign, Degrees, Minutes
 resdim st ¢ g Ty
HOUSE CUSPS in Sign,

: Degrees, and Minutes for the PLACIDEAN SYSTEM. ; We stock the BIG NAMES
: THE SUN AND MOON POSITIONS in Sign, Degrees, Minutes * in Computers including
% ALL THE PLANETS' POSITIONS in Sign, Degrees and Minutes. » | =————
% THE LUNAR NODE — THE PART OF FORTUNE — THE # e 400/800 ==
: VERTEX AND #JIGST OF OTHER BIRTHCHART INFORMA- : ' | R i

ION AT THE TOUCH OF A KEY. e SINCLA'H ]
+ » — e —
: ZODIAC | ONLY £10.00 : z x SPECTHUM e
o ZODIAC I ONLY £8.00 *
: GIVES YOU THE ASPECTS AND MIDPOINTS : ———
x  FOR48K SPECTRUM AND DRAGON32 » andawiderangeof =——|
x : ZODIAC F - independent
* ull combined program on one cassetie
¥ 1 : SOFTWARE
o roronLy £15.00 + |
: Other programs in course of preparation include: PRO- : | Main Computer Branches: 22 OXFORD STREET, London W.1. .
4 GRESSING THE HOROSCOPE; RECTIFICATION OF THE 439 OXFORDSTREET, London W.1.
* BIRTH TIME, elc. * 52 WESTERN ROAD, BRIGHTON. |
: Send orders with cheque payable to: : 31 LISTER Gﬁ‘égrﬁglghm?m
: X 141 NEW STREET,
: STELLAR SERVICES % |
= 8 FIR TREE VALE, LEEDS LS17 7EY * | B AR e L e
X . * ! 254 REGENT STREET, LondonW.1. | |
X Tel: (0532) 692770 * > ————
s d de 9 e e o i e e et e o e o e e o e e e e e e e e e —— BB Yt : :

=g
MACHINE CODE
TEST TOOL

SPECTRUM AND ZX81

o5

' N
==
FULL SCREEN

EDITOR | ASSEMBLER
SPECTRUM

|
1

e

|
5
3.9

MACHINE COD
MASTER

TOOL KIT
SPECTRUM

MAho avalabie oM Mo Dranches of W H Smeih ana
offey retadery. Ao fiom Buffer Moo Sireatham

ACCESS CARD MO

EXPRY DATE

MACHINE 0005

For the Spectrum 164 ¢ s8k
lest tools for Spectrum & ZX81[TS1000

professional tutor and de-bug am.
mm%mﬂmmmm
* Test and Display Machine Code instructions as they're written ® ideal for both the beginner
and expert ® Fully documented with 32 page tutorial * HEX: Decimal converter as standard =

PLLIS = Character Generator of unbelievable qualityll

Full screen editor /assembler for Spectrum

The latest and most comprehensive Editor/ Assembier yet produced.

* Full Screen 42 col. input/text editor ® Assemble to screenfprinter and or tape * Assemble
derivatives DEFM, DEFS, DEFW, DEFB, DEFL, ORG, EQU, END = Comprehensive syntax check
* Binary, Octal, HEX & ASCIl constants = Will even upl:fal:c as a simple word processor * Fully
documented instruction book * Plus Character Generator . . . plus, many, many more, all
you ve ever needed

Master tool kit for Spectrum

* Re-number facility » Delete copy and move biock function * String search and substitute
facility » Variable dump * Cross reference » Trace function = Real ume clock and alarm system.

POST TO: OXFORD COMPUTER PLIBLEHING LTD . PO BOX 99, OXFORD

Please send [ Machine Code Test Tool 7X8]1 || Machine Code Test Tool Spectrum
[] Editor Assembler [ | Tool Kit

£9.95 each, any 2 or more E9.25 [Postage free LK only) Overseas add £ per program

POPULAR COMPUTING WEEKLY
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OPEN FORUM

3.5; " "iAT _ SsEg AT 5.6;
280 FOR (=1B TO 20: PRINT AT T,
8; PRAPER @©; BRIGHT 1.°"
g | . %

Sa@ FOR f=1 TO 28: PRINT PARPER
B; INK RND#3+2.8T ARND#2E+18 . RMND &=
2+8;:CHRE { (RND#2) +144) . HEXT ¢

295 RETURM

E28 LET x=10: LET uy=15

297 FOR $-31 TCO ig@. FRINT HIi
y; InK_S. B ,

298 LET X=X+RAND#1.5-FMHLEl.=
T y=u+RND#1.5-RHND£1.5: LY X
w31PY #1x<¢1): LET y=y-—1(iy>2@l +
]

298 MEXT f: RETURM

108 LET xX3iax. LET yi=y. FPRINT R

T x u-;‘lw i§

AapE LET x=x+ (INKEYS$="6" AND x<1
71 -1 INKEYS="7" AND X>1): LET 4=y
- ‘mﬂﬁ'&‘":"g" =il £I38) - LINKE =
g S 4y of: IF ? Y1 THEN L =
% =CHEE E:. 1

T

i.z.I‘ -1 .
iT (WX +. sg il o =INT
HEM U TO S50 :

Sm7 IF x=INT (A+.5) RAND y=INT
b+.5!) THEHN GO TD S22

2388 IF ATTR (X,41=37V THEN GO TOQ
f 850

318 IF ATTRH N, {208 THERN LET

¥=1. LET Y=9i1

s - B F BMND*.S=1 THEN PR1NMNI BT R

MD#iG+l ., RHD2==48. "

aEd FRINT AT XK. =
= B L X

s InMpe HIbLE
Er rlap: PRIENT B

et LET al -

o ;

2202 LET laltl.}l{l AND =11= (a+
l,irij 7) —LR(a>X M =ii= (@a=-1.b
} £3837): LE]l b=b+LFIb(Y HMNMD HTTR
{a,b+11§13?}-teth;q BMND OTTR ila.
=11 {2>37)

Aad LET a=a+iacl)-Ca>17): LET b
=b+ib55J—|b¥Uu;LET 5

333 LET bE=b I Z2=3

339 IF a=x RND b=4y THEN GO TOD 9
D9

Aasg PRINT AT a.b; IMNK 8 "E"™

460 LET wWXl=WXx. LET Wyl=Wwy

370 PRINT AT wXx.,.wy,"™ ": LET WX=
W +RND=-RNMEG, LET wu=sWu+RND-=-RND. I
F ATTR (wx, w4l ¢>36 THEMN LET bx=p
¥d: LET wy=wyl

aA80 PRINT AT wxX.wy; INK 1;"D"
398 GD TO 300

85 FOR f=19 TO -11 STEP -2: BE
EP .98S.7: BEEF .95.F+2: BEEF .80

L

§13. HEX

g S =L

IMK 7: CLS

878 PRINT " Bird
th a broKkeéh wandg.
BE@ D TD oBB

|
!
LE 9P, UURDES w. FHFOR O

=
=P

Can "L Swaim ¥

Ol FOR rFr=28 TDO & 5TE -1.5: BE
BEp . 25.F: BEEP .1.38: MNEXT
gig =S e BORDER © ~RFER &
HNEK 7: GLS
928 PRINT The cat needed a W
gal too.=-""""vYoUu neadad to sat
;1P-SC." mOre WYOrAs"""to amend Y
oUr windg."
93608 GD TO 280
o958 LET st=sc+1l: LET Ll=L+.1l: IF
FC-18 THEM G TO S5HE
gus FHIMI HIi 4.4; LNK . FARPER
B: BRIGHT 1 =cC FOR f=31 TQ A7
RIMT AT r.o:"™
. MEXT | EOo TO 1906
ags PAUSE 38 BEORDER 2 ERFER B
IrNe 7 g
970 PRIMNMT "YoUr @€wingd i5 Bended
?nd you can fFly back to Yyour nes

asE PRINT "Another Ssame (4Y.-0)
g85 INPUT 9%: IF gs="u" DOR g %=""

¥ THEN RUN 9@

990 CLS . PRAPER 7. IHK B: BORDE
B 4: CLS . PRINT TRE &, "THE EARL
v BIRD"""**" Good BOFNiNg.,. Tthis m
proing you are a bird.A poor aha
uvred bard heilpiess on the groun
d BBCRUEE gour wiflg 1= bFOoXKaita
Somewhagre Lhefrg are
ten Latil I rBs BIiTing 10 BE B
18. But iReEr® 15 als=g 2 Cal.
The iat 15 ti@rd 10 bEgan wWailh
ut EpEeads e throuvugk the gaBe.
'sg & R a Jrifedad & o 2T

thid LEAED that BUETL kB BYvDigoed
BUT THxas EDEEE intC ThE Srobnd
s Lowly.

gal FPRINT TO move uUse keus
S5 Lo B.%

tEﬂE PRINT “""Press anuy Kkey to S5
At

ags IF INKEY$="" THEM GO TO 995
gas CLS . RETURHMN

Early Bird

by Richard Evans

Summer 1940, You ara at the controls of a lone Spitfire unleashing its eight
machine-guns on a squadron of Heinkel bombers. Dodge the Heinkals'
guns. Look out bahind for Messerschmitt fighters (rear mirror featura).
Eyes peeled for sweeping frontal attacks — and shoot down thal brave
German who tries to take you head-onl

| figgﬁlzu:;:ﬁluﬂun graphics, 3-dimensional action, cockpit viaw, realistic
i 'sounds, reward system, detalled scorecard.

Tha keys allow choice of colour or B and W, also joyslicks or cursors.
This game exploits the Dragon's facilities to the full, using all 32K.

Not available in or to libraries or club system, £7.95 inciudes P&P.

TUDOR WILLIAMS
15 SUMMERHILL ROAD, BILSTON WV14 8RD

TIGER SOFTWARE

DRAGON SOFTWARE
MISSILE DEFENDER

Undoubtadly the finest adaptation of Missile Command available for the
Dragon. Save the world if you can! Superb graphics, authentic sound,
continuous score. Hi score and laser energy displays. Detailed scoreboard
after each round. Five difficulty levels from easy to near impossiblel
“More colourful than Microdeal's Defense, with cities wall to wall, any
missile getting through is certain to zap you™ . . . Dragon's Testh.
£6.75
Dealar anguiries walcome. Please add 50p PAF

TIGER SOFTWARE
63 Devonshire Street, Monkwearmouth, Sunderland, Tyne & Wear
Tel: (0783) 484592
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ANGLIA HOME COMPUTER
BARGAINS

Dragon 32 £151.95+VAT
Spectrum 48K £112.95+VAT
Commodore 64 £259.95+VAT

£139.95+ VAT
Lynx 48K £192.95+VAT

Osbome D/D £1,195,95+VAT
Epson HX/20 ....£369.95+ VAT
Epson FX-80 ... £389.95+ VAT
Epson AX-80....£269.95+ VAT
Excess HP-85 stock at hall price

Add £5.00 P&P. Access and Barclaycard welcome

Call Heather Ruffles, Anglia Home Computer
Bargains, 88a St Benedict's Street, Norwich NR2
4AB. Tel: (0603) 667036. Telex: 975201.

CSC

require programmers to write a
wide range of business and games
software for many types of home

and business computer

Write to
CSC (DEPT 2)
92 WORCESTER AVENUE
ENFIELD, MIDDX
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ZX Business Software.

FOR SMALL BUSINESSES AND THE SELFEMPLOYED

BUSINESS BANK ACCOUNT: this program enables you to make
debits under 11-15 subheadings. Statements include totals of all

subheadings.
ZXB1 £8.75 ZX SPECTRUM 48K £10.75

SALES DAY BOOK: for all your invoices this program will enable
you to prepare statements of outstanding invoicas. Program will also

calculate VAT.
ZXB1 £8.75 ZX SPECTRUM 48K £10.75

PURCHASE DAY BOOK: keeps a complete record of all your
purchases under 11-15 subheadings. This program will also calcu-
late and deduct VAT.

ZX81 £8.75 ZX SPECTRUM 48K £10.75

@ All the programs have full search facilities @

BUSINESS PACKS: including Bank Account, Sales, Purchase and

Quarlerly Analysis programs.
ZX81 £25.00 ZX SPECTRUM 48K £30.00

* NEW =

STOCK CONTROL: handles 300 lines, includes details of supplier.
Program has full search facilities enabling you to search and update
all lines from one supplier.
ZX SPECTRUM 48K £10.75
Please specify memory size when ordering for your ZX81 or ZX
SPECTRUM
All prices include VAT post and packaging, for details send SAE to:

TRANSFORM LTD Dept. PCWK

41 Keals House, Porchester Mead Beckenham, Kent.

Tel: 01-658 1661.

computer books
month

New and best-selling computer books published by Prentice-Hall and its associated imprints—

MAXIMUM USE OF HIGH-RES
COLOUR GRAPHICS AND SOUND

DRONE

“DATA TANK”

Drone is a 3D Graphic Simulation game which takes place inside
your computer. You are equipped with an M.K. type Datatank,
which can accelerate, brake, super-thrust, fire duel logic cannons
and pulse laser through an optional on-screen sighting and target
lock system.

Your mission as a free system warrior is 1o seek out and
destroy the evil Rom Guardian. Search for him as you race
through the countless meamory tunnels and grid zones. Avoid the
Error Bugs and Bit Attacks. Then defend yourself against the
Guardians’ Patrol Drones.

When you reach Roms Tower you must arm and accurately
launch your Eroms but beware, hesitation may cause a malfunc-
tion, and mean instant de-resolution.

If you are not familiar with the operations of Datatank units you
will be briefed by T.R.O.F.F., your on-board training robot officer
who will talk you through the training mode before you transport
into your chosen sector.

Complete with: Keyboard Overlay, Datatank Operation Manu-
al, Machine Code presentation and Subroutines, T.R.O.F.F. The
Talking Robot, Optional "End of Game" Printout.

All professionally packaged in an attractive ''Book Type" case.
Price £8.75 whictr includes postage and packing.

SEND TO CABLE SOFTWARE — 83 NEVILLE ROAD, LUTON, BEDS
L ek B s e T e et il e
T et e

| enclose a cheque/PO for €.......... payable to Cable
Software

L L R e T T T e TR LT A L LRttt qTn s rLnrrntie
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Brady, Reston, Reward and Spectrum—will be on display throughout the country in June.
FEATURING- The 7X Spectrum— Your Personal Computer

SPECTRUM

-YOUR PERSONAL COMPUTER

40

Austicks, Cookridge Street. Leads

i Blackwells, Broad Street, Dxford

Dillons, Malet Street, London

Foyles, Charing Cross Road, London

Georges, Park Sirast, Bristol

Haigh B Hochland, Oxford Streat. Manchester

Heffers, Trinity Street, Cambridge
Prentice/Hall &

66 Wood Lane End, Hemel Hempstead, Hertfordshire HP2 4RG. England.

lan Mclean, Simon Rushbrook Williams & Peter Williams

Written inan informal, friendly style, this practical guide to the ZX Spectrum is ideal for
first-time users. Clear diagrams show you how to master the Spectrum's keyboard
and press the correct keys for various functions. Storing information, making
calculations, sound, and graphics are carefully explained, and there is a special
section on making music on the Spectrum.

£595 240 pages

Also on display will be books on the BBC Micro, IBM PC,
Commodore 64, ATARI, VIC, Z-80, 6502, CP/M, UNIX,
Interfacing UCSD Pascal . . .

Visit Prentice- Hall computer books displays at

13-985028-7 May 26th'83

John Smith, St. Vincent Street, Glasgow
Modern Book Co., Praed Streat, London
Smiths, London Street. Reading

Thom's, Percy Street, Newcastle
Willshaws, John Dalton Street, Manchester
and major branches of W. H. Smith

838 well as leading computer dealars.

 International

(LLLLEE LU L O L L T R LT

LU LR R R R RS T AL R T (LT LLLLLLLLL DL

UL L L e L T e L T T T Ty T T T T e

POPULAR COMPUTING WEEKLY




'OPEN FORUM

Prime Number
on Vic20

This program works on any Vic20 and

many other machines with the minimum of
adjustment.

e user types in a number above 1 and
the computer will then proceed to work out
all the prime numbers between 1 and your
number. The results will be printed out on

| the screen unless the following adjustment

is made to print it out on the printer:

add 85 OPEN 1,4:CMD1

change 120 PRINT#1:.CLOSEEND

Other machine users (ie, the Sinclair
ate command will have to be inserted 1o 1)
Open the printer command channel in line
85, and 2) Close the printer command
channel in the line 120.

Other machine users (i.e. the Sinclair
ZX81 and Spectrum) will also have 1o
delete the cursor commands in lines 60, 70
and 80,

Program notes
Line

B0 (Cursor command — Clear Screen) asks for the
user to type In a number.

70 (Cursor command — Cursor Down) demons-
trates whal the numbear shows.

B0 (Cursor command — Cursor Down) INPUTSs the
number and checks to see whether it is valid.

9@ PRINTS the first prime number (a 2) and staris
the FOR-NEXT loop.

180 Chacks to see if the number is prime, and if it is,
PANTs it.

110 Identifies that the number is not prime.

120 Terminates the program.

18
28 REM*
25 REMN¥ FEIME
=8 REM¥

48 REEN* B

45 REN*

&0

78 FRINT"LCDII. E.

MUMEEE FIND
M. A. VALEMTINE

P e o RO RO O R OO

%% 3% b % 9%

SE REM$d dododofof g o ok R o AR o R
PRINT"LCLRIENTER LAST HUMBER TO EE EHEE‘HEE'. A
*1986° CHECKS
S8 INFUT"ICDI":HFIN=VALINF 22 IFH{ '*I'_TEH*: sIHT{HaTHENSEH

P IFCCA A< P INTCC A3 THENNEAT * PRINT"

FROM

298 PEINT" :"§=FDFE—¢TDH
188 FCREA=ZTOSRRIL

118 A=SORCCI iMERT HEST
2y END

=2 TO 1pea. "

"CsiMEXT:GOTOL12E

Prime Number.
by M Valentine

F .
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FOR ONLY £9.99 INC P/P,
YOU CAN OWN THIS BRIT-
ISH-MADE ATARI/INTELLIVI-
SION STORAGE CARRYING
CASE. VINYL COVERED, TO
STORE,
ORGANISE YOUR CONSOLE,
PADDLES, POWER PACK AND
CARTRIDGES. AVAILABLE IN

INTRODUCING NEW FROM
GEMINI PRODUCTS

ONLY £3.29

ONLY £9.99

FOR ONLY £3.29 INC P/P YOU
CAN OWN THIS CASSETTE
STORAGE SYSTEM WHICH
HOLDS 8 CASSETTES IN IN-
DIVIDUAL COMPARTMENTS,
IN A SIMULATED LEATHER-
LOOK BOOK WITH GOLD
BLOCKED SPINE. WILL EN-
HANCE ANY ROOM. AVAIL-
ABLE IN TAN, DARK GREEN,
BURGUNDY OR- DARK

PROTECT AND

BLACK OR BROWN.

SEND CHEQUEIPO TO:

GEMINI PRODUCTS, MAIL ORDER DEPT
THE OLD TOWN YARD, STATION STREET
LEEK, STAFFS

ALLOW 14-28 DAYS FOR DELIVERY
10-DAY MONEY BACK IF NOT DELIGHTED
(UNDAMAGED)

BROWN.

SOFTWAHE FOR THE
VIC AND

COMMODORE 64

UNEXPANDED VIC20:

SKI-SUNDAY Guide your skier down the forested course, through the

slalom gates, avoiding the many hazards, but watch out for the ice,

POLARIS You are in command of a nuclear sub, destroy as many enamy

ships and ptanes with your missiles in 90 seconds, scora 400 paoints and

racaive an eéxtra 30 seconds on patrol.

Both these games are in multi-colour, with many sound affects and lunes.
£5.50

JACKPOT Own a fruit machine, just like the real thing, can you win the
jackpot, you will be amazed by the graphics, colours, and many sound
aeffects, with nineé diterent tunes, a full machineé code program, a very
compulsive game £5.50
SWAG-MAN Chase the bullion van round the streeis of New York, picking
up the swag, but beware you must defuse the lime bombs, to gain extra
time and fual, full colour and sound aelfects, a véry original game, requires
3K expansion £5.50
DATABASE Create your own liles and records on lape £7.50
BANK MANAGER Compulerise your bank accounl £5.00
SUPER BANK MANAGER A full feature version, needs 3K axpansion,
but will run on any memaory size £7.50
M/C SOFT Machina code monitor and disassembler, any mamory size

£7.50
CHARACTER EDITOR With our own window facility £4.50

Full documentation with all utility programmes.

COMMODORE 64:

LUNAR RESCUE Our own machine code version of that popular arcade
game £7.50
M/C SOFT 64 Machine code assembler and disasseambler £7.50
Othar softwara available for the VIC and Commaodors 64, sand for frea
brochure

CHEQUES/POs TO:

MR CHIP SOFTWARE

Dept PCWK, 1 Nevllie Piace, Llandudno, Gwynedd LL30 38L
Tel: 0492 48747
WANTED: Good quality software, lop royalties paid

ZOK'S KINGDOM SEVEN PROGRAMS (VOL 1
4 (voL1)  GALACTIC ;
teur AtRfcresar badly damaged in 8 meiens
T e ey St & & “w wew wew ux ABPDUCTORS [5G4
iy ZOK, a hme space genedkbed smaege of |
Drseula ¥ou sre chalienged Mo 8 Daiie ol il & slumnang ecison pecked game wherh ces Al ol
@ gy dnee a1 1He BEle MY erveedl SLartE SE.“EH PHGGH*HE t“nl' 2} your TW screen for the superb large animated ]
FaAFFENl N Thil Eng mlli-soreen graphssal [rig Toglie | Caaril Space Mawky wherl 200 wels in i
Slseniutd o Pi-fed QrEphics Bnd MIC mase- 4 ] WIC 30 Unsxp. £0.50 ncElE EElierns 83 They drof thedr desdily 1
maniy I'H;,lrl'|l|'l!:|: iy el sl SExlidy your DL Of
eonlpet Whiks woai af® Busy delensing yourssi!
L1 B Vs 18K jn] KEHE n 1P i i e o0 poud PepAFLE DORUANT0N {
UG mnly e glialle AN MV gamne |
An E-EPANDED-D screen prefenabohn wWith comphale with Mgh scone lable ol el Diow [
DU.THAH sispaih achoen pEChed Lpace hmhed, wnibeEn yOuF mang welth i graphscs and sound eMech
Brlargdy en mlCheng CodeE wilh fisud  @chion i
(ahanibs Chies you A% yau 1y 10 a8l the Dobs and packed stapes To Sastoy 1R Dowd? SoUTCE ol ViCE 'l [rw
COSMEN PRl ¥ can Tehn the Labsps on 1Rhaem ipng O you hawve 1o ght ol waves of robal |
b Ao e pelis. Dant laege IBe gharats haive iiEsck_ pladma bombing by fhe legeons of fhe FH ﬂGHUN
D Qived Al EELRENCE BN0 Wl By 1D COMm ouilE  S@ndiumm AR 1||l|qq.- aiiachk the powe
o Thet 'eatuse makes Dobman gaciting sng el piotactad by B loree el Conbiredu Popular arcade game A machine coOoE Wik
chaligngeng AD M/C game compleie Wb Bompasdment By Guatdsans and bios '.ld'"'g iy brllsprd  colosr gurkphics gnd  soashd et
runners @nd fsghesi scorey and lufinehy wikd it lng sisciaat space shups Truly @ gams Fialures inclue snaben Snocod el dady rog
frd @Y @ATADIBNE Budllis cadl lkorreld BOd lOge
JEED ] Uremp. E6.00
B vic wuWK DO Ml e viC 30 Unesp. 8
El/ 4B SFECTRLUM TAK/AAN [
AVERN FIGHTER
TRADE ENQUIRIES WELCOME, c L COMMODORE 84 5 '
Kl WYC verson ol SCRAMBLE Lassrs bBombs
GE HEHDUS DlECDUHT conbiruous scorg Bnd sound BfRCHE Qv B0 DH‘#EULA 1
TP shadis ol arcade game Pl yoe Space Bfip }
through Bhie lofutad TLNnEis And COWETE Count Dracuta is ssleap somewhers @ P ]
de oy g By mulsdE igenche s Fuel dumpy CHibs HE el Bl FLArught Brd vy Mudd hog |
afl BiiDoine hie saucks Four ships o FefTi AREEECTVE @ WIBA P P ey el arl 16 e e hie
SUF I WAHE wanEHS CrEnpEs mission 10 skl brvels Gl A IR BETREN QTEEhSD SOvEnE s !
We are lopking for lop class wnteérs 10 o gur T VI 20 Uneep, ©8 L1 VI ix s i
grovwing software team, I you have wrilten a
4
quality game lor VIC 20, SPECTRUM, DRAGOMN CRAWLER TINY TOT'S SEVEN |
-.!E DH‘IE 1 or EGHHQHDHE M [hen El:|l"|1ﬂCt us i W C wprgmn of I:-H"-Ilﬂl."dll “'I:P"'""-; sgiders Ynifi#v QaAMF ECE o goungeEr Cheldnen wibh ]
We pay lop royallies for accepled programimes mURRIGom iEyeng  Deds And et on brigh! colows QAaphicy Bnd Sound Efecis
7l MARES et GAmE 1841 and Iurios with 10 ‘Fr!lfbﬂﬂ'r § lawdurite Simon ples Super Saed
PAYMENT BY CHEQUE. P.O., ACCESS/VISA il e s and £ . Wotd Jmbie. Bomber Duck Sho
Bl Wb Difvigird
AMIRDG SOFTWARE 48 VIC20  Unexp €6 ] i
26 BALCOMBE GARDENS Vi Uneip €500 1
[
e T LD g o 3D TIME TREK ] KRAZY KONG
ENGUIRIES: HORLEY (03934 3007/6083 Onca you eniar. the orly way oul o wilh e aid
of 8 kny which wniochs the mysiery of e AT faat 3 30 game foo e VIC! ANRough Badly An E-XPAKNDE-O screen aige graphacy iolhng
Pharaoh s tomb Beware of the maniraps fhe WhnGSS, JOu Atk ORaTEInED M. M g barreli. REmmen Gfphass Wy Aandhagy and ;
s sent Eq'mlllrr.l 8O PAINSEERINGHY  Dult e cesiniry Fe My iading shaEE Byraled whho Rl WmEITEAS A w0 IFy 10 PECUS The damie Rong
¥iSA libie move Gnd you will mepal Ik Same lnte gy "0 G1ipersed Arouna e galasy mn sesrch of rah ABducied Speciaculsr collapss ol Kong's i
bl piRer lorvb raSiers e tRousands ol feth pray A Dhikand Sharbied game wif a lw= i Ehep Powrsh scresn Uaes 8 VR gl gour -
T yiard A RUMCACIBRR BIg GRApTCAl Sdwenbure ghblerensn - spectaculpr 3D graphics and real gipandsd Vic o thes TOO% M C inniles 1
! by WE e RrCiviie BCIA0AY Compisle wilh Fugh sCoe inbile !

24 HR. CREDIT CARD SALES HORLEY (02934) 082 KA VicIn eK  mepm 4% WiC3 K E00 EBJS VICTE M [TA0
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Computer Grade Data Casseties suitabla for use in all of lodays homa compulers
Each comes wilh ils own Casa

HH““

DRAGO

VYULTURES — MNEW (uses one ju\r
slick)

FAST MOVING GALAXIAN TYPE GAME in full
colour with Hi Res graphics and sound. A
Mok of vultures guard 1heir egps. As thoy
W00 IowaErds yol try 1o il thiem, bl walch
Ul Just when you think you hawe killed them
all, tha pggs hatch'
SUPPLIED DN CASSETTE

T2
THREE Fast moving Arcads shle games in full
coleur, with Hi Ras graphics and sound
"Wery addictive any single one of these is
worth a fiwer, 3o £6.95 for all J s 3 bargain’
(From PCW Rewiew) SNAKES, LANDER and
INVADERS. (Mo poysticks)

3 0N ONE CASSETTE £56.95
EDITOR/ASSEMBLER + MONITOR
Two Pass Giobal type. Supports standand
Matarola maemonics and Addressing modes
Powerful Debug Moritor. Recommendsd for
[he S8r0US Lser

SUPPLIED ON CASSETTE WITH USER M-
FORMATION N y £28.75
DISASSEMBLER

Wiillen i position Independen] Maching
Code, will run anywheme in RAM. The idaal
beH B ave anddmd

S0LD ON CASSETTE £11.85
SPECIAL OFFER

Buy Editor Assembler and Disassembiler
bopetner prd save £5.60

Cost of both a8 one purchase £35.00
Cheques POs payabilo o

J. MORRISON (MICROE) LTD. (PCW2)
2 Glenadale Stroel, Leads LSS 8JJ
ALL ORDERS DESPATCHED BY
RETURN FIRST CLASS POIST.

EG.85

SOFTWARE
all machine code

BOMKA

ADDIGTIVE Arcade styla game (n lull colour
Climb the tadders and dig holes to trap the
"Meanios " before they kil you. 4 selpctabie
spoads and chiice of 1 1o 9 Mesnses 1o stan
NO JOYSTICKS NEEDED

SUPPLIED ON CASSETTE E7.95

DGT4

THREE arcade style games with Hi Hes
graphscs and sound

PTERODACTYL, TORPEDO AUN and HOR

NETS, WO JOYSTICKS NEEDED

Excallent vakua for monay

30N ONE CASSETTE £6.95

CHESS

Hi Res display of bomrd and peces B
seloctable leveds of skill, CURSOR contro
moveE seisction (No numbersdetters o enler)
supports CASTLING and EN PASSANT
SUPPLIED ON CASSETTE E7.85

Eg:znrmnu Hars
| © COMMODORE 64 e Tk
Bl v Talpn " e ERAN W CLETR wet! el

FULASE SERD ME
lFIlﬂH'lﬂMﬂlH’ﬂlH 1 smchass Chogue. F/0 far

|1:J B8 * | | Orooooorro

'mmuwh-ndm

comrcamn [ aconss [ mascurcass ] o amparesus pncy

051 ??H'lﬂ’

---‘

EXTEND SPECTRUM BASIC

WITH

WHITE NOISE and GRAPHICS £5.95

A collection of Machine Code routines to add over 20 exira

commands to Basic. These give total control over the screen via

a window which can be scrolled (in eight directions), inverted,

cleared, bordered and shaded (thus extending the normal range

of colours). White Moise produces true BIPIHSlﬂF’IE. gunshﬂts and

other sound effects, includes many other routines. Supplied with
a comprahansive manual.

SUPER SOFTWARE PLUS KEEN PRICES MAKE
OUR GAMES TAPES FOR YOUR SPECTRUM
GREAT VALUE AT ONLY £4.95 EACH

. MONGOOSE and BEAR ISLAND 16K or 48K
Fast and furious Arcade action

. REVERSI and POKER DICE
Games of skill and luck

. TIME-LINE and TASKS 16K or 48K
Superb 16K Machine Code adventure and mind stimulating

games
. MAGIC CASTLE 48K only

Gripping adventura in Machine Code, rescue the Princess bul
baware of vampires and booby traps

SAE FOR FURTHER DETAILS
DEALER ENQUIRIES WELCOME

GILSOFT

30 HAWTHORN ROAD, BARRY
SOUTH GLAMORGAN, CF6 BLE
Tel: 0446 736369
Gilsoft are pleased lo announce, that as a resull of an agreement
with Kempslon Micro Electronics, our Softiink | Adaption Tape for
the Kempston Joystick will in fulure be produced and markeled
by Kempston's new software firm, Kempsofl. All prospective
purchasers should now order this item from:

KEMPSOFT, 180A BEDFORD ROAD, KEMPSTON, BEDFORD

16K or 48K
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Calters and Trade INHILNTES wWaicarne.
Tal: (0532) 480547

J. MORRISON (MICROS)

Spectrum, Dragon, Vic20 and BBC owners

IVYSOFT

has built up a reputation with its Spectrum custom-
ers for a fast return of post service and a 5 percent
discount on software.

We are now able to offer software for the Dragon,
Vic20 and BBC micros on the same terms.

Phone or send large SAE for current price list stating
which micro you own.

SPECTRUM OWNERS: Our latest additions

include:;
Molar maul £5.25 Heathrow £7.55
All Diddum £5.25 Joust £5.65
ETX £5.65 Knights Quest £5.65
Trader £9.50 Frenzy £4.70
Astroblaster £4.70 Monsters in Hell £5.65

Ask for details of our software club: — for £3.00

annual membership you get 10 per cent discount on

all software purchased, plus a monthly newsletter
with even greater savings.

Centronics interface and printer cable for the
Spectrum £44.00.

Star 510 printer, save £52.50 on RRBP. Our price

s £349.00 including VAT.  mmame

LE2 vysoFT nES

Devon Tel: 07554 4088

ALEXARGRA PR
SATTRIA Y JUNGE 1 T

ALEXANORRA PaLACE
SATURGAY JUNE dek 907
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% % LYNX SOFTWARE * *

TAPE 1

THE MAZE GAME: Find your way out of a 3D Hi-resolution
maze with five levels of play.

Eat the dots and avoid the ghost.

Knock down the wall with bat and ball.

PACMAN:
BREAKOUT:
TAPE 2

3D CHALLENGE:

DODGEMS:

Find your way out of a maze buill inside a
cube with 40 levels of pilay.

Drive around the maze avoiding the block
car controlled by the computer.

] bl by dilllemorns Aovs Gan L g grdghet s ardd Cuens
Battleships| BarBilliards| Soccer Starbuster
A | sl 1w ? Plinwers B sk 3 pelonei Darrricalesiy |hie siaes
fali e EUNE Lo e il " a e PNl Py ] (o e gLt iwTey st FrsERg ey if1 iR Oalaey

VL DRl e B sRreaneTe | Pinbopk s T I el B anE e Fu ol
CEET = AT 1O Dy & e T RO s eng Dl ol Nl

L DY ERa e L owrvipn i drt g TR RO B Figh Sctré chasi

TAPE 3
DIGGER:

BATTLESHIPS:

Lay a pipeline from one side of the screen o
the other.
Battle it out on a 10 x 10 grid against the
computer.

Send Cheque or Postal Order to:

£3-50eachor2 for£h

Each tape is £5 including P&P from: CLIVE CARTER, 110

MEOW MICROS, 8 NEWNHAMCL BR/

Almaost all the coplea of PCW the! you missed can stiif ba bought as back issuas lor only
50p, including pastage and packing.

An index of the contants of the 36 swes published in 1982 is now ayallable from the
Fublishers for only £1.20. It includas full details of all the programs, roufings, revisws
and naws thal you might have missed
rF;-______--______

loase send me the following back issues al 50p aach

Total £ |

Please send me 8 copy of the 1982 PCW index al £1.20 [ I
| enciosa a chaque'posial crder for E—e

e

Mama I

e

AOdrass I

Bt e oS I

Pleasa return to Back lasuves, PCW, Hobhouse Court, 19 Whitcomb Stroatf,
London WO2H THF.

REE, ESSEX

Llancayo Street, Bargoed, Mid Glamorgan CF8 8TP

NEW LOW PRICES FOR 16/48K
SPECTRUM SOFTWARE

TAPE 1. SUPER DEFENDER 48K. Fast action arcade game with excellent graphics,

miusic, five levels of play, and hall of tame.

COMPLETE WITH FRUIT MACHINE. Faatunes include braaking tha bank, "'hold”, real

arcade sounds, brilliant graphics. Now only £5.00

TAPE Z. 16K TEN GAMES 18K. Tapa 2 now has ten first class arcade games 8l a now

low price. Includes, PacMan, Invaders, Frog, Astenoids, Ponioon, Lunar Lander, and

mora. Now only £4.50

TAPE 3. 16K. CHESS AND CONNECT 4. Two games ol strategy to challenge your

wits againsl. Excellent use of graphics. A must. Now only £4.50

TAPE 4. 16K. ARITHMETIC QUIZ. Two different types of quiz to leach small children

how simphe arfthmetic can b, If you have small children, you must have this tape. Now

only E4.00

TAPE 5. 16/48K. SAM SLUG. You have been transtormed into a slug. you have to sat

your way through the garden avosding the slug pelists, difficulty increases as you play,

ONLY THE STRONG CAN SURVIVE THIS FANTASTIC NEW GAME. Only £5.00
PROGRAMMES WANTED, SEND TAPE WITH INSTRUCTIONS AND SAE

SEND CHEQUES/POs TO

ANCO SOFTWARE, (DEPT PCW), 25 CORSEWALL STREET
COATBRIDGE ML5 1PX

I Proase send me [ copies of Androids at €596 each

from Sunshine

Androids (Any ZX Spectrum)

Trapped in an endless maze populated only by vicious
androids your only objective — survival.

You have a lazer of course and can withstand a few
blows, but you'd better be quick on the draw, these guys
are designed to kill. Maybe you can find an exit — but
escape is impossible and your replenished resources
won't last long.

The fastest, most head-spinningly demanding game
you'll ever play. £5.95

ease send me | copies of Androids at £5.95 each
| enclose a chequel/postal order for £ payable to
Sunshine Hobhouse Court 19 Whitcomb Street London WC2 THF

MName

Address

Signed

We can normally deliver in lour 1o live days
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Tony Bridge’s Adventure Corner

Rip-roaring fun

s the water imp slashes at your sword-

arm, you nimbly avoid its thrust and in
return aim a blow at its head — it staggers
and you quickly follow up with another cut
at its body. It falls dead at your feel. As you
stagger away, a barrow wight appears and
hurls a lightning bolt at you — luckily, it
misses and you retaliate with a well-timed
sleep spell which vanquishes the ethereal
monster. You live to fight another day,
warrior, with your stamina renewed and a
few more experience points.

If all this is familiar to you, then you have
probably played Dungeons and Dragons.
The Valley, from Kayde Software, is a
program for the expanded Spectrum,
Vic20, Dragon, Newbrain and Oric, based
on the combat system and monsters of
that most popular Role Playing game.
Computing Today, over a year ago, fea-
tured a program of the same name.
Documented in great detail, it was written
in Petsoft, with conversions available for
the TSR and Sharp machines.

Generally, the program works waell,
although a black mark must be given to
Kayde as the program does not Auto-run
after ' Loading. This is a silly mistake
nowadays — it's so easy to include the
routine, and gives a much better impres-
sion to the player.

much better. After selecting the skill level
you want to play at (for some reason called
“Speed Level' — there's no speeding
involved in this game!), you are asked to
choose a character. In true D&D fashion
you may be wizard, cleric, thinker, warrior
or barbarian — they all have their own
effect on the later stages of the game, and
you'll probably have your own favourite.
Then, the first map is drawn. A winding
road, the "safe path”, crosses a barren
landscape which contains a few swamps
and forests. At either end of the road is a
castle, a refuge at which you may rest and

treasures found along the way.

The article accompanying the original
program went into the background of the
scenario in great detail, with one of those
high-flown gothic stories of magic and
chivalry. Unfortunately, there is none of
that here.

However, the rest of the program is |

rejuvenate and to which you must return |

The general atmosphere, however, is
medieval — you can tell that because of
the language (there are |ots of “'thees” and
“thous”), and the shape that represents
you, a shield with white cross.

While on the safe path, no harm will
befall you, as no creature will attack — but
that's rather boring, and you cerainly
won't progress that way. Step off the path
and you're fair game for any passing
creature. The object is to move across the
map picking up experience poinis along
the way, as well as treasure, of course, like
any self-respecting knight. Each swamp
and forest contains temples or lodges, with
several rooms, in some of which may be
secreted the various gems and hoards of
gold. These buildings are surrounded by
lakes, inhabited, naturally, or rather un-
naturally, by watery monsters.

The database for monster generation
contains such lovely things as ringwraiths,
harpies, minatours and wyverns, amongst
many others. The monsters are of two
sorts — natural or supernatural. You must
make the appropriate reaction to each
kind, by using one of three kinds of spells,
or using your sword to hack at a specified
part of the creature.

The ultimate aim of the adventure is to
go from lowly Monsterfood (rating #1)
through Necromancer and Paladin to Mas-
ter of Destiny (rating #28). To get your
rating, you must return to one of the
castles with the various rings and helms

that you've picked up in your travels.
On the H-scale (where Melbourne

House's The Hobbitis assumed to have an
arbitrary score of 20), The Valley must rate
about 17. A vital point is lost because of
the lack of the presentation at the start and
for having no Auto-run. Another point off
for not having a Save routine. This is fairly
serious, as the game will obviously take
many hours to play.

However, the reason for losing the third
point (the program is written in slow Basic)
may actually help you. The lack of speed is
regrettable, though you can live with it, but
being written in a high-level language the
program is easily adaptable. It should be
fairly easy to write in your own Save
character and program routine.

So, although the program shows its age,
the adventure is nevertheless going to give
you hours of non-cerebral, bash-about,
rip-roaring fun! u
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& P.&R. COMPUTER SHOP ¢

IBM GOLFBALL PHI#TEI:IrS from £70 EACH +
A.T.

INTERFACE FOR IBM GOLFBALL £40 + VAT,
*BRAND-NEW LA36 DEC WRITERS — SALE £200 EACH +

V.AT.

CENTRONIC 779 PRINTERS — £325 + V.A.T.
CENTRONIC 781 PRINTER — £350 + V.A.T.
POWER UNITS, 5-VOLT 6-AMP — £20 EACH
FANS, PCBs, KEYBOARDS AND LOTS MORE
8-INCH IBM FLOPPY DISC DRIVES

COME AND LOOK AROUND

SALCOTT MILL, GOLDHANGER ROAD
HEYBRIDGE, MALDON, ESSEX
PHONE MALDON (0621) 57440

3
EDITOR'/ASSEMBLER + MONITOR
Assembier functions include ORG, FCB, FOB,
FCC, EQU, AME and Hex or Decimal addition/
sublraction. Tho ASSEMBLER s of the Two
pass Giobal type. Monitor contains uselul
routings enabling B wser o wile &nd run
maching code programs. Supplied on casset-
be + user manual £27.65
0.6.T.1
Containg five supsr games. OTHELLO,
BREAKOUT., AWAR!, MODNLANDER and
RAFFLES
Fascinaling enterasnment for all the tamaly
Only £5.75
0.6.T.4 Mcods,
FTERODACTYL. Destroy 8l the Eggs befors
they hatch. Beat ofl the attacking
PTERDOACTYLS
TORPEDO RUMN. Simfar o the ARCADE
wersion. 30 perspective. Ships further away
give higher paints
HOAMETS, Vary last game. Kill ihe HORNETS
an ihey emarge, bul bewars when angy they

gwoop down firing “stings’. AN thrée games
only £6.95

MEASSEMBLER

The ideal tool to have around. Disassemble
tha BASIC 1o see how i works. Make use of
subroutines, eftc

Suppled on cassette  £11.85

D.G.T.2

MiTode games. SNAKES. Kill them belomo
they kill you. Up to 12 giant snakes at ong
tirma

LANDER. Land wour crafl om the Lumar
surfaca.

INVADERS. 35 Invaders, mother ship, 3
defenders, 9 skill levels, All three games in
HI-RES + sound. ©6.95

CHESS M Code

B Selactable levels ol play.

Hi-Resolution display o1 boand and piecas
Cursor contngd “move” sesaction

Specifics piaces may be sef up to S0lvE chess
problems,

Supplied on cassette + instructions, ET Bb

_ALL DRDERS INCLUSIVE. SAME DAY DESPATCH. SEND 5 A E. FOR LIST
J, MORRISON (MICROS) DEPT PCW, 2 GLENSDALE STREET, LEEDS LS9 GJJ
Callers welcoma please phone (0532) 4809687

SYSTEM-SOFT

FOR THE BEST FROM THE REST

THE VIC :
HOBBIT SPECTRES SCRAMBLE CHESS
[MELBOUANE (BUG-BYTE) 4 (DRAGON DATA)
HOUSE (BLUG-BYTE)
e £8.00 £7.00 £21.50
K1 SPECTAUM 5 DRAGON 32
SPECTRUM 48K [ VIC20 e
THE VOLCANIC COWBOY |
CASTLE DUNGEON | | SHoOTOUT J;ﬁ:‘;ﬁs
(BUG-BYTE) (CARNELL) (PROGRAM N
£8.00 £5.00 :T;‘: £10.95
ORIC SPECTRUM 48K b =
SPECTRUM DRAGON 32 SPECTRUM DRAGON 3¢

All prices fully inclusive. Free catalogue with avary ordar!
Please send cheque/PO to: SYSTEM-SOFT,
FREEPOST, Ackworth, Pontefract, West Yorkshire WF7 7BR
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ATTENTION ALL DRAGON OWNERS!

We proudly introduce

THE TREASURE CHEST SERIES

A collection of low price, high quality cassettes, each conlaining two
programs on a particular theme. Themes io be coverad Includa all aspacts
of adult and child education, gamas and utiities. Ona new ralease is
promised every month,

All cassaltes contain discount vouchers for tuture purchasas
INFANT PACK: Leam the alphabat and simple counting. 100% High-res
Graphics with colours and music.

QUIZ PACK: (1) Crossword puzzle genarator (with tacility for craating your
own); {2) Fast-moving word gquiz against the clock — over 500 words in
vocabulary
ACTION PACK: (1) Travel through the complex maze, collecting Red
Cross parcsels, but avoiding the blue plague and deadly roving eyes; ()
Shoot down the spharas, but avoid the ever-advancing scorpion|

w4 & price £3.95 per cassetie pack ¥ &

Send cheque/PO to; SHARDS SOFTWARE, 10 Park Vale Court,
Vine Way, Brentwood, Essex CM14 4UR

O T TR TN E LR
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ATTENTION ALL SPECTRUM USERS
== BASIC TRACE =

A 760 byte machine code routine which intercepts each BASIC
Statement prior 10 execution, displaying the line number, state-
ment number, and the statement itself in the lower screen area.
@FEATURES INCLUDE:—

® Single step or continuous program execution.
@ Trace listings to 2X Printer if required.

® No corruption of upper screen display

® TRACE ON and OFF at will.

® 16K and 4BK versions on same cassette.

@ ALL THIS FOR ONLY £6.95 INCLUDING P & P FROM: @

Texgate Computers Lid.

14 Brook Lane, Corfe Mullen, Dorset BH21 3RD

BOND SYSTEMS

TOUCH TYPING with a new, simple finger position
system gives "'peek and peck” programmers new speed
and accuracy. Your computer can type up to 100 words
per minute with this course! Can you? DRAGON keyboard
is ideal for this course. SPECTRUM has non-standard
positions for space-bar and *';", but otherwise ideal,

VOCAB FRENCH and VOCAB GERMAN present a 700
word vocabulary of your most needed words straight into
your ‘‘memory”’.

Write to BOND SYSTEMS, stating DRAGON or SPECT-
RUM and PROGRAM NAME, with £5.00 for each prog-
ram.

15 BELMONT ROAD, HARROGATE,
NORTH YORKSHIRE, HG2 OLR

LEI]E EDEL

C10 COMPUTER TAPES

HAVE YOU HEARD??

PROFIT FROM YOUR
PROGRAMS

POKE YOUR PIXELS
IN THE POST
AND LET US
HAVE A PEEK

ENORMOUS
ROYALTIES PAIU
FOR ORIGINAL

DEBUGGED GAMES

SEND YOUR CASSETTES
AND
DOCUMENTATION TO:

INCORPORATED SOUTHERN
PRODUCTS LIMITED
27 CINOUE PORTS STREET
RYE. SUSSEX
or TEL: 07974 2225

1 Ten cassetles plus lib-
rary boxes, self adhe-
sive cassette labels and
library box index inserts.

only £5.00

Plus £1.00 for p&p

[0 20 self adhesive cassel-
te labels.

only 7TOP

Plus 20p for p&p

[0 50 Library box index in-
sers.

Only 79P

Plus 20p for p&p

Please make cheque PO
payable to:

LEON-NOEL

24 DUDGEON DRIVE
LITTLEMORE
OXFORD 0X4 4QL

Tel: OXFORD 711972

POPULAR COMPUTING WEEKLY
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48K ZX SPECTRUM GAMES

Simply the best
Value Software .

VELNOR'S LAIR only £6.50 inc p&p

Can you find and destroy the evil wizard VELNOR and so pravent his reign
of terror on Earth?

+ You can be a wizard, warnor or prast

# LUse spells such as polymorph, leleport, fireball, shield, heal and dispeal
undead

* Collect reasure and items 0 help you in your quest

# Encounter vampires, mummias, gobling, orcs, trolls and olher creatures
too ghastly to speak of

* Score, save facility and full documentation

“Like a good book, you don't want to put it down . . .

person then this game is a must for your collection.”

HOME COMPUTING WEEKLY, May 10, 1983

TWO CLASSIC GAMES ON ONE TAPE
FOR ONLY £5.50 inc p&p

MUNCH MAN STAR TREK
4 ghosis and power pHis All the usual leatures plus:

If you ara a D&D

« Real munching action in all 4 * Automatic short range scan
directions * Galaxy chart
 Fruits for axtra points * Anti-matter bombs
* High score * Kiingon attacks on Starbases
* |ncreasing difficulty from easy # Graphic Warp
o impossible # Excellent use of graphics and
* Superb graphics sound
* Hold game facility * 0 levels of play
neptune i
another world

NEPTUNE COMPUTING (DEPT PCW 4)
98 Howe Street, Gateshead

Tyne and Wear, NE8 3PP

Tapes also available from: Last Chancs, Leads
Dragon Byte, Morley; The Computer Shop, Newcaslle

CxTECH

ROGKET
RAIDER

-

16K/48K SPECTRUM

C~TECH |

Computer Software

e

26 MAY-1 JUNE 1983
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TOWN NATHAN

Last
Chance

'r

Home Computers 10 Ash Road
Software and Games Headingley
51a Queen Street Leeds 6
Mu"ﬂy Tel; 744235
Leeds
: Home computers, software
Tel: 0532 522680 board games, role-playing
ZX SPECTRUM games and books
now under £100

Al Lasl's place we make
you offers you can'l refuse . . .

Ring for more information

We're worth a visit because:

* We've probably the best range of software in the
North — and we're improving all the time.

* We've a growing range of computers, peripher-
als, upgrades and books.

* We've the biggest range of Citadel figures for
leagues around.

* We've board and adventure games for all ages
from TSR, Games Workshop, Avalon Hill, Victory
Games, GDW, Yaquinto, etc, etc.

PROGRAMMERS — Assassin Software needs
your marketable programs. Give us a call
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SOFTWARE
Rocket Raider

The object of the game

You are piloting a spaceship through deep space when you are
attacked by a force of mutant alien craft. They retreal to a plangl
which you can see on your long range scanner, You decide lo go
down and investigate. You discover a planel scarred by four
irenches. flying into them you lind colonies of mutant invaders, fuel
dumps, missile installations and drifting orbiting mines. Using your
hombs and streams of laser torpedoes you must anihillate the
enemy installations

HOW AND WHERE TO GET C+Tech Software PRODUCTS

There are three ways o get the tape that you require. Firstly you can go to one
of around 50 retailers in the UK and some more overseas, there is at least one
in every town and several in major cities.

Secondly, you can ring our Telesales on 061-366 8223 and Alison or Shirley
will take your order and tell you of any other games you might be inlerested in.
Last the most popular way is to simply clip the coupon and sent it to us at:
C+Tech, 184 Market Street, HYDE, CHESHIRE, SK14 1EX.

—————— e ———————

PLEASE SEND ME THE FOLLOWING: i
................................................................................................................. |
MY NAME AND ADDRESS IS: |
M ST RS L |
T e R R R R R L R R e I
| ENCLOSE Tt e e ) Sy el T A T

47



CLASSIFIED

Semi-display — £5 per single cc
Trade lineage — 20p per word

Private lineage — 10p per word

GAMES SOFTWARE

%

COMPUTER SOFTWARE
48K ORIC-1
HOPFROG—CITY BOMBER

with maching code for fasl-acion graphees
Fuill codpur and Sound

|

= only £4.95
THE SORCERER [G.P.)
very fast high-quality games Wwith aoded
originals from COSMOS: MISSION NIl AP-
PLES, TRON, LANDER + maorp
only E4.85
Sand chagus PO o
COSMOS COMPUTER SOFTWARE
65 WOOD CRESCENT
MOTHERWELL. LANARKSHIRE
MU 1THN

DRAGON HANGMAN, over 100 words
with the option of entering your own, al
in Hi-res tape. Also includes maths
lests, £3.95 inc. M. Jordan, 1 Orchard
Cottage, Jeskyns Road, Cobham, Kant
DA12 3AL.

CRICKET LOVERS. Exciting limited-
over cricket game for Spactrum 48K.
Only £4.95 + S5pp&p A.E.and S. G.
Harpar, 37 Rossington Avenue, Bore-
hamwood, Herts WDE 4JX

SPECTRUM PROGRAMS
Escape By New Goneration £4.95 [Inc | 18K,
Can you find the axa, avoiding the monsters

and escape from (he maze?
Specvaders —by Howsons.
£4.95 (inc) 18K,
Cyrian Molhership, Beepls fap, Jeelle Baps,
n Boll by R+ R, £3.75 finc) 18K
by A+ R, €3.75 (inc) 16K.
m players, 19 or 18 hole course,
each course diffarent. Masd orders
Chegues' Pis or SAE for foll lisi fo
UY.AJYS H-K, 11 Margarel Avenus
&1 Auntell, Cormwall
or visit AB + € Compurters
Ayimer Square, 51 Austall.

VIC20 UNEXPANDED SPACE GAME
cassalle and chemisitry quiz on
periodic table. Send £2 to: G, Thir-
away, 45 Salisbury Crescenl, Wesl
Cornforth, Co. Durham DL17 BNT.

CALL DIANE DAVIS ON 01-839 2476 FOR SEMI-DISPLAY ADVERTISING

ACE SOFTWARE. Saven games lor
the unexpanded Jupiter Ace, only £4.
Faderation Softwara, 56 Rawley Cres-
cenl, New Duston, Northampton.

FOR THE VIC20 expanded to 6.5K
comes the Founlain of Saan. This
19.4K adventure loads in sequence,
making this possible. It makes use of
the Vic's sound, colour and graphics
facility. Send £4.50 plus 50p p&p to: J.
McCleary, 31 Aitken Hoad, Hamilton
ML3 TYA,

VIC20 SOFTWARE

All the Imagine Software Cas-
sefles including : Arcadia,
Whacky Waiters, Calcha
Snatcha. All for either the ex-
panded or unexpanded com-
puter at anly £5.00 each!!
(inclusive of postage
and packing)

Send cheques/POs to:
RULE COMPUTERS

30 TYLERS ACRE ROAD,
CORSTORPHINE,
EDINBURGH EH12 THZ
(Tel: 031-334 7261)

Ti-89/4A SOFTWARE in extended
basic. Both programs ulilise full colour
graphics and sound. £5 each. HMS
Taxas. You must depth charge cruising
submarines. Features include auto in-
cremeantal skill level, high score and
mystery subs. Ascol '99. A superb
simulation of a day at Ascot. P. Burmis-
ton, 19 Hersford Avenue, Ollerton,
Newark, Notts. NG22 SAE.

48K SPECTRUM DARTS. Five ditfe-
rent games, on board scoring wilh
options. Play compuler or opponent(s).
R. Karr, 53 Kevookvale Park. Lass-
wade, Midlothian, Scotland.

ZX81 16K MUNCHMAN. Superb

arcade reproduction. 6K machine-code
facility for use with micro-gen joystick,
four chasing ghosts, power piils, tun-
nels, increasing rate ol play, high
score, axtra |ifa at 10,000, pause facil-
fty, £3.95. J. Gallagher, 16 Woodland
Close, Kingsbury, London NWS BXP.

BBC ‘B’ — TOP GAMES

Eu FEHEQLF!II! (LI RN EL LT l+n!m
BUNFUN........................E6.50
OR ORDER BOTH............E13

CHEQUES - POs TO:

SQUIRREL SOFTWARE

DEPT (3) 4 BINDLOSS AVENUE
ECCLES, MANCHESTER M30 0DV

COMMODORE 64 Grand Prix cassetl-
te. High-speed racing game with
sound, ollslicks, machine code, three
screans, six skill levels, elc. Send £5 to
Nigel Latimer, 57 Bargate, Grimsby,
South Humberside.

YATZEE!! The popular dice game for
any Spectrum. Up to six players, £3.50
from M. Dolphin, 8 The Handbridge,
Highgate Park, Fulwood, Presion, Lan-
cashire.

CHRISTINE COMPUTING

T88 A SOFTWARE
HMORTH SEA, CODE BREAK
ASTRO-FIGHTER
£3.50 ggch, L6.80 for two
£9 for all three

SAE for Hardwars'Software Catalogue
i

Dept PCWHK, 6 Florence Close, Watiord,
Hafs.

TWELVE 16K MACHINE CODE
GAMES for ZXB1 Includes Lunar Land-
er, Dragon Slayer and others. Only
£3.50 includes postage. Alsc Dragon
File for Dragon 32, store up 1o 900
antries+ save on tape facility. Only £3
includes postage. Send SAE for details
to: 15 The Fairway, Cox Green,
Maidenhead, Berkshire, SLE 3AR.

C.P. DATA SYSTEMS

DRAGON 32
“Enchanted Garden"
(padded cell extra) £4.95,
“Alien Attack™ £2.95.

Both games posi FREE from:

4 MARSTON ROAD, THAME, OXON.

MINED-OUT. (Spectrum version). High
scoré = 5735 by BJA, 54 London
Streel, Heading.

SPECTRUM 16/4BK HX57487 gamas!
Ten in all. Sand stamp to 18 Cumbar-
land Avenue, Hornchurch, Essex for
list

JUPITER ACE SOFTWARE. High
quality games. Send SAE for delails lo:
2 Brookend Drive, Henley, Warks, Mid-
lands B85 5JA.

LYNX 48K SOFTWARE
Labyrinth — 30 Maze Game
(ihalls — our version of popikar Sosrd game
in {asl maching coobe
Crancellor — run the UK economy for 10
18
£4.78 pach inc. pjip. Cheques/P.0, to:
QUAZAR COMPUTING DEFT., PCW
17 TEG CLOSE, PORTSLADE, SUSSEX.

LYNX DEFEND, Dodgeball colour and
sound, fast action games cassatte
£3.85. A. Miller, 50 Orchard Road,
Seer Green, Beaconsfiald, Bucks.
ACORNSOFT GAMES. Monsters,
Planetoid, Arcadians, Snapper, Rocket
Raid, Sphinx, Philosophers Quest,
Arcade Action, Super Invaders, Castie
of Riddles plus Bug-Byte Space Warp
and vanous others, £5.50 each. Tal:
Altlon 87401,

EDUCATIONAL
SOFTWARE

CRUISE, CRUISE. Here comes
Cruise. Cruise Missile trajeclory simu-
lated with ZXB1/Spectrum graphics.
Program printout free with following
publications for ZXB1/Spectrum. (1)
Satellite Spotter program prints posi-
tions of communication satellites laun-
ched by different countries. Graphic
displays (16K Ram). Price £8 = Hard
copy. (2) Mathematical Programs with
graphics. Plots lines, circles, numearical
integration. Computes delarminants,
maxima, series, morigages. Price £8 =
Hard copy. Cash with order. Bluston,
24 Eim Close, Bedford, Beds MK41
8BZ.

BBC EDUCATIONAL PROGRAMS.
14 axcellent programs, tried and tested
tor 5-9 year olds, £5.95. David Jenkins,
11 Southview, Buttershaw, Bradford.

CLASSIFIED
ADVERTISING
RATES:

Line by line: For private indi-
viduals, 10p per word, minimum
10 words.

For companies, traders, and ali
commercial bodies, 20p per word,
minimum_20 words.

Semi-display: £5 per single col-
umn centemetre, minimum length
2 cm. (Please supply AW as
PMT. Or supply rough setting
instructions. )

Conditions: All copy for Classi-
fied section must be pre-paid.
Chegques and postal orders should
arrive at least two weeks before
the publication date.

It you wish to discuss your ad,
please ring DPiane Davis 01-
839 2476.

Here’s my classified ad.

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

Please continue on a separate sheel of paper
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DRAGON

USERS

Don't just play games, use
your brains with our

EDUCATIONAL SOFTWARE

only £4.95 each

Poyzics (O level) Blology (0 level)
Maths (CSE) Spailing (999 vrs}
Tables (7711 yr3) Arithmatie (717 yrs)
Genoral Knowledge (399 yrs)

Fun to use. with full colour 2and sound
Only £4.95 each on cassette
Chegque/PO to

MICRO-DE-BUG CONSULTANCY
60 Sir John's Road, Selly Park
Birmingham B29 TER

PASS FRENCH "O" LEVEL. 50 verbs
in five sensas lor 48K Spectrum, Han-
dom, selective testing or listing of verh
in chosan tense. £3.95 W. Thies, 25
Primula Drive, Norwich NR4 7LZ.

UTILITIES

THE ZX81 COPYKAT £1 only. Now
you can stop and copy or axamine any
unstoppable ZXB1 programme. Works
in any K, uses no memory. For short
listing which takes one minute to enter.
Send £1 only to Copykat, 15 Bannister
Close, Greenford, Middlesax UBB
0SW.

007 SPY. Lels you siop and copy any
previously unsioppable Spectrum cas-
satte. On cassetie, £2.95. Bobker, 20
Chadderton Drive, Unsworth, Bury,
Lancs.

BROKEN JOYSTICK?

STRONGER joystick msert
cements supplied with

fall firting instructions. 3

‘!"E.All ARANTEE

ARI:.?-&'II;I ATARL _
m-n ETi L]
Al cassettes under £5
send s.a.e, for s

Beston, Lincs PE21 0JX

ZXB1 MACHINE CODE programming
course (156 pages), will teach you how
o program in machine code. Each
instruction explained with examples.
Send £7.95 to G. Marton, 20 Stones
Inge, High Green, Sheffield 530 4ES.
DRAGON USERS. Dismon new
powerful disassembler monitor. Ower
20 commands. Geis righl inlo the
maching. Opens more doors. Car-
indge. Send £18.86. Kaylay, 13 The
Boulters, Gorleston, Greal Yarmouth,
for prompl delivery.

COMPUTER RATING
METHODS

Pul your compiter 1o good uss o pleasung
or profit during the 1983 Fal and NH racing
saason with the most up-to-dsts and Proles-
signal Compiuier Racing “"METHOD " ever puf
(n Sabe 10 I rackng pabsc, giving lop-rated
salections 81 good prices, ksis 2 life-tme
Cassettes for ZXB1 and Dragon 32 only
Printed for all computers using BASIC

Sand SAE for details 1o
C.A.M., 14 Langdals Place
Newlon Ayclifie, Durham DLS TDX

VIC EPROM PROGRAMMER. Prog-
rams, reads, verifies, checks for
blanks, 27/2516 — 2K, 27/2532 — 4K,
£764 — BK, complele plug-in unit +
instructions and cassetie software.
Total price £35 Inclusive PPJ Projects,

TELETEX ON YOUR SPECTRUM. ZX
laxt léts you create your own parsonal
telataxt system. Similar to Ceefax and
Oracle. Capacity 900 pages. Full col-
our, graphics, flashing. inverse video,
24-hour clock with alarm, even the
anginearing ltast pages — It's all here!
Cassetie £495 complete with sample
system. Full instructions and 12-month
guarantes. Send cheque/PO (or SAE
for detalls) to; lain Stewart, 17 Torry
Drive, Alva, Scotland FK 12 SNQ.

Spectrum Owners
First of ail you had to back-up programs by
maling tape-io-tape copies. Now REYSOFT
present

100%: maching codal Coples any bype of
program. Order THE KEY lor any IX Spec-
frusm. £5.85.

KEYSOFT, PCWk
& Bruce Growve, Landan N1T GRA
NB; KEYBOFT advise users not o infringe the
Copyright Acts

Deaber enguirkes wolcome

SPECTRUM “SNIFFER", reads tapas
and prints out program name, length in
byles and stan addrass. Machine Code
and Basic! Also gives auto run line
number, £2.50 trom AWA, 50 Dundo-
nald Road, Didsbury, Manchester.

SPECTRUM FLOWCHART produce
accurale and decorative flowcharts of
any Basic Spectrum program. Help
plan programs. Informative and educa-

tional. Send only £1.70 to Sides, 4

Willesden Road, Celn-Glas, Bridgend,
South Wales.

_HARDWARE

VIC20 OWNERS
DON'T BE ROBBED

Makp your Vie2) guard you 2nd your propainy
whale you are aslesp
A 16 line Interface Kit, each |ne Hully
programmable and Independent of the other
15
‘Many other uses. Software examples pro-
widhed with kit. EY9.85 inc VAT, PAP

Cheques aic, fo Cleveland Interface, 1B
Chelimslord Avenud, Falrflald, Stockion, Co.
Cleveland.

SPECTRUM VIDEO CONVERSION.
Modify your Spectrum o composite
video output for a better quality display.
Send for detalled leaflet lo Specironics.
Price £1.95, Cheques, postal orders
payable to: J. Hewilson, Hall Cottage,
Church Hill, Monks Eleigh, Ipswich,
Suffalk.

SINCLAIR 16K Ram-pack. Unused,
£15, Five rolls printer paper £8. (0734)

-302478.

ZXB1 High Res Graphics Unit
£32 (excl, VAT)
Tel: William Haynes 01-969 0819
Tools for Living

Notting Dale Technology Centre
191 Freston Road, London W10 6TH

Cheque/PO (add 15% VAT)
plus 7T5pp & p

CDHHDD'I‘JFIE 64
axcl ‘u'AT
B4 Frnnmnmurs gl Mangal
+ £16.95 p g}:
Tel Cheis Gumey, Dave Walsh or Floyd
Paterson
Tol: 01-968 4658 or send SAE
Image Science Micro Computers Lid
189 Freston Ad, London W10 6TH
of cheques P P (add 15% VAT) and £8
for pAp Securicor delivary

INTELLIVISION. VGC with Tron |,
Tron Il and saven mora, sall for £200,
swap for cased Fender Bass with
accessores and good action. Write: V.
Williams, 24 Hollspur Avenue,
Wooburn Green, High Wycombe,
Bucks HP10 0BJ,

| CLUBS |

GROSWHITE ELECTRONICS Com-
puler Club. New and used compulers.
ZXB1, Vic20, ZX Spectrum, Commod-
ore 64, Lynx, Dragon 32, Juniper Ace,
Oric 1, Alari 400/800, Acom Atlom,
Colour Genle, Tandy. Just about avery
type of machine and all its software
and peripherals. Send SAE for lisl. All
Visa and Access cards accepted. 109
Morning Lane, Hackney, London ES.
Tel: 01-985 6120 (day), 01-359 B277
(evenings).

JUPITER ACE
USERS CLUB

MNewsletter, software (both
games and utilihes), adaptor
for ZX81 add-ons.
S.A.E. for details.

Remsofl, 18 George Sireel
Brighton BN2 1RH

ORIC-1 OWNERS. Tangerine crealed
Oric-1 now TUG creates the rest. An
independant users group with a solid
reputation for progressive system sup-
port. Monthly newsletters, meetings,
software, hardware, reviews, advice
and lois more. We have a proven
record of parformance on our & :
Join TUG. You'l like us, we do! Send
£1.00 + SAE, (A4) lor sample news-
lefter and details. Tangerine Users
Group, 1 Marlborough Drive, Worle,
Avon BS22 00Q.

CRS EXPRESS, BBC only. Reliable
softwara exchange club. Send SAE for
details. CRS Express, 7 Carton Maws,
Heighington, Lincoln LN4 1RB,

[ DEALERS |

RAWLINGS
18721 5T JAMES ROAD
SDUTHAMPTON 501 5FB
Tel: (0703) 772700
400 Computer + BOO Computer +
410 TP/Rec 410 TP/Rac
+ BasicWMLS + Basic/MMLS
+ Joystick -+ + Joystick +
C/gamo CTGigame
E240.00 Ine. £455.00 Inc.

EAST LONDON

WIDE RANGE OF SOFTWARE
FOR SINCLAIR, VIC20,
TRS 80 AND OTHER
MACHIMES.,
M. FOREMAN
79 Mitcham road, London E6 3LT

Tel: 01-471 7040

COMPUTERS COMPUTERS COMPUTERS
Send for our special prices on ORICT (new
Rom). Vic20, Atard 400800 and Commpdons
B4 They are too good to miss! Plus numer-
oS add-ons and periphesals and large
salection of dizcoun software for the abgve

+ IX81, Spectrum and Dragon.

Wwh waHWM'Fm;m
EM EOFTWARE, FREEPOST (mo .!m‘
guired). Rotherham 566 DBR or Tel: | il
530549 amytime with your requiremenls or

lor & calalogue.

ENFIELD
COMMUNICATIONS

VIC20/64, ZXB1, SPECTRUM
BEC, DRAGON

GAMES: EDUCATIONAL, BUSINESS
Full range of sofware and acoessonies
MPF 11 64K coliour and sound 260 inc. VAT
Bend BAE for full list fo
ENFIELD COMMUNICATIONS
135 HIGH STREET
PONDERS END, ENFIELD
MIDDLESEX. Tel; BOS 7424

BN =X

THE NATIONAL
ASSOCIATION OF
VIC20 OWNERS

* SOFTWARE LIBRARY
* MONTHLY NEWSLETTER
* SOFTWARE EXCHANGE
* ADVICE and INFORMATION
SAE FOR DETAILS:
THE NAV.O.

21 CHACELEY WAY,
SILVERDALE,
HOTTINGHAM

GROSSWHITE ELECTRONICS COM-
PUTER CLUB, new and used compu-
ters, ZXB1, Vic20, ZX Spectrum, Com-
modore 64, Lynx, Dragon 32, Jupiter
Ace, Oric 1, Atari 400/800, Acom
Atom, Colour Genie, Tandx. Just aboul
avery type of machine and all its
software and peripherals. Send SAE
for list. Al Visa and Access cards
accepted. 109 Moming Lane, Hack-
ney, London ES. Tel: D1-885 6120
(day), 01-350 8277 (eves).
SOFTWARE EXCHANGE. Swap your
used software via our club. Free mem-
bership. £1 per swap. Most compulers
included. 5.A.E. for details. UKSEC, 15
Tunwell Greave, Shelffield, 55 8GB.

DRAGON 32 EXCHANGE. Send 50p
and any surplus Dragon 32 tape and

ORIC 1 48K — £137

Now in stock at Snobeech Micros
£137 + £4.25 PAP or
call in at SNOBEECH MICROS
1 EAST GRINSTEAD ROAD
LINGFIELD, SURREY RH7 GEP
Tel: Linglield 832476
Also Oric, BBC, Vic20, Dragon, 5||:|«:-
trum, ZXB1 and Atari software, Blank
cassettes 39p each
See ws on June 4 al the ZX Fair,
Alexandra Palace
Stand No. 06

COMMODORE 64 + Vic20
SOFTWARE AND HARDWARE FROM

NOLANSCO
ELECTRONICS
Large selection of cassettes and cart-
ridges available, including Forth, Grid-
runner, Educational programs, etc.
Phone Karen
Bigpleswade (0767) 316702

I MAGAZINES

DRAGON 32 or TANDY TRS-80 Colowr? Lots
ol programs — lots of usely! hints and
imormation EVERY single month in “RAIMN-
BOW", zn exciling new 200-page magatine
from USA. Send ulmusumﬂpsm
for sample issue 1o ELKAN ELECTRO

(Dept. PCW), FREEPOST, 11 Bury Mew
Road, Prestwich, Manchester M25 BLZ or

31 Pikington Road, Radclifie, Man- Presial Frame 4520000 (a) for latest software receive another, 2 Jefirey Lane, Brad- telaphone 061-798 7613 (24-bour survics).
chester M26 OPF. Tel: 061-724 9677. S RIS RSN A) AL JCESR, well, Sheffield.
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MANAGEMENT

IX SOFTWARE FOR SPECTAUM 16/48K
Personal Remindér program — an excellent
gystern bor keeping track of birthdays,
appoiniments, ebe. Also Tel’Address program
— stores 407100 records on 16°48K. Full
user facililies include special ssarch routing.
Only £3.95 sach or two for £6.85 including
pkp, compulgs cassetls dnd Instructions.
Send chegue'P0 (stating machine type) to:
80 Micro-Systems, PO Box 24, Hitchin
Harts 504 DAE

BUSINESS
SOFTWARE
SPECTRUM 48K
.DIY
?'Book-
keeping
A complete book-keeping sysiem based on
best known book-kesping system lor small
busingszas — up to 300 invaices per month.
EASY TO USE
Purchase Ladger, Sales Ladger
Sales Journal (E24.95 sach)

The manual with each thpe 5 wrilten for
people who have never used a computer and
know little or nothing abouwt book-keeping
3 tapes (L60)

ALL FOR UNDER £230
Lesson plans and notes available lor teachers
in FE and Secondary educaiion
Furthar deialls: Ramiop Sofware, 12 Mila-

thorps HAoad, Burlonwood, W :
Cheshirs. For prders rlag: S0 Helens (0744)

T

NEWBRAIN SOFTWARE. Businesas
and serous application. Fully descrip-
tive price list available on request
Cornix-Micro, 16 Kneasworlh Streal,
Royston, Herts SGA SAA.

BEAUMONT SUMMER CAMPS. Will
teach you computing lo 6-16 year olds,
at ona of many line locations this
summer? I you would ke 1o, and know
Commodore Basic, phone J. Ham-
maond on 01-328 1079.

ACCESSORIES

DUST COVERS available for any com-
puter, printer etc,, BBC, TI, Epson,
£3.95. Dragon, Atar, Vic20, E2.95,
Sharp MZBOAK, £4.95 For others
please phone or write 1o Sherbome
Designs, Victory House, 8A The Rank,
Morth Bradiey, Trowbridge, Wilts. Tel:
02214 4425. Also made o measure
service. Dealer enquiries welcome. Ac-
cess and Barclaycard

DISKS, Continuous labels etc, at dis-
count prices. Call for lists Amarsham
(02403) 7540, Luton (0582) 412215,

NYLON DUST COVERS lor micros
and paripherals, Apple II/lle, £4.95
{with two disk drives £5.95); Alari,
Vic20, Dragon, £2.80; Epson MX80
printer, £3.95; Papar Tiger 44580,
£4,.95, 12in monitor, E550 (slate
make). Enquirles/orders to CSM Enter-
prises, 10 Queensgate, Chorley, Lan-
cashira PRT 2PX. Tel: Chorlay 72703,
CASSETTE LABELS PRINTED, sell-
adhesive, any amount. Sae samples.
Six-Jays, Swanpool, Falmouth, Gomn-
wall

CALEDONIAN computer consultants
provide programming consultancy and
training courses in Basic, held regularly
for beginners upwards. 262 Caledo-
nian Road, London N1 1BA. Tal: 01-
807 0157.

TO HIRE A COMPUTER from ZXB1
upwards, ring or write lo: Business and
Computer Services, 282 Caledonian

Road, London NI 1BA. Tel: 01-607
0157,

-

BBC PRINTING

BBC PROGRAMME LISTING. Send
your programme on cassafte, | will
return it by r/d with your hardcopy,
£1.60p + 60p additional copy. D. Hat-
tersiay, 22 The Square, Cutthorpe,
Chesterfiald, Tel: 36935.

ZXB1 16K HI-RES PROGRAMS. No
hardware required. SAE for details to
Nick Godwin, 4 Hurkur Crascent,
Eyemouth, Berwickshire, TD14 SAP.
ORIGINAL BBC TAPES must go.
Acomsoft Meteors £6. Interface Com-
pller £26. Bug-Byte Polaris £4. Kansas
Firebirds £6. P. Power Gomoku £2.60,
Tel: Bourne End 23544,

HEBREW — 1 1515
for 16/48K Spectrum

Complete Hebrew Input/Output

system, allows input from any poin
on the screen, Fasl display of
Hebrew texl with vowels (in m/c):

Only £7.50

HEBREW HANGMAN
GAME

Only £5.75

MYB SOFTWARE (Dept P)

23a St Andrew's Road
London NW11 OPH

@ IMMEDIATE DELIVERY @

COMPUNTA

RACING FORECASTER

A tried and lested program.
Simple to use — no records 10
update.

Tape contains data for flat
races al any of 34 principal
courses. High success rate.
For Dragon 32, Spectrum
H:: Tandy COCO 32K, ZX81
16

Only £4.95 inclusive

RED ROM DATA

72 LAMBERT ROAD
GRIMSBY DN32 ONR

+ LYNX MUSIC-MASTER *

Mow LYMX music is easy! Full fwo-ociane

slave ON BOCrEen; COMPOsSe, COpY, repiay;

change tempa, etc. Cassette and full instrut-
lions £4.95.

ALBASOFT, 180 Terregles Avenue
Glasgow G41 4RAR

DRAGON INDEPENDENT OWNERS
ASSOCIATION
MATHS W
MATHS DERBY
Programmabde Maths Race. Children of all
capabilities can play on equal tesms, kids can
play dad.
MATHS ADVENTURE
Aimed at 9-11 years, ute Ihair maths and
tabiles to gt into Ihe secret casiie and outwil
e Maits Monsier,

inc plp

SPECTRUM dQ l‘"g 116K Z¥81

FROM

UNIQUE

Playars musi 18 their imaginafion by
guessing the identity of a dotly piclure os

TELETEXT ON YOUR SPECTRUM.
IX text lets you create your own
teletext system. Similar 1o
Ceefax and Oracle. Capacity 900
pages. Full colour, graphics, flashing,
inverse video, 24-hour clock with
alarm, even the engineering test pages
— it's all herel Cassette £4.95 com-
plete with sample system. Full instruc-
tions and 12-month guarantee. Send
cheque/PO (or SAE for details) to: lain
Stewart, 17 Torry Drive, Alva, Scolland
FK12 5NQ.
ZX80, original packing. Tek
Wheathampstead 3513,

WANTED
Original games programs lor any micro. All
games considered, machine code games
especially weicome.
INSTANT CASH plus ROYALTIES
on afl games accepied with 2 Wew ID
distributson In UK, USA, EURDPE

VANTAGE SOFT

Tel: Bazingsioks (D256) 25107 or wrile
PO Bax B4, Basingstoke, Hanls AGZ1 2LB

ORIC-1 48K and Seikosha Printer,
connecting lead required. Purchased
April. Technical reason for changing
micros. Accept £250 ono. Tel: Peters,
Ayrshire 047-553 368.
COMMODORE PET 3032 (32K) com-
puter, with ZX3040 disk drive. Tel
Mr.Kolecha 01-7348807.

WANTED — PROGRAMS
Quality wriien games and busingss prog-
(i}

s
We pay up to E500 + rayalties for all popular
miakess of maching
It you have the ability 1o write imaginative and
entertaining programs, we will ofer you &
financial package that will ba hard to beat.
Wirthe with detaits and sample if passibie to:
COSMIC SOFTWARE
165 51 Helen's Road
Hastings, E. Sussox, TH34 2€H.
Tel: Hastings 446189

WE ARE currently looking for ornginal
preferably debugged games and utility
programs. Anything from %K to 24K is
acceptable, |f you have any programs
that fit those criteria write lo: Bamby

Software, Leverburgh, Isle of Harris,
PAB3 3TX.

WANTED

USED AND BROKEN ZX81s
£8 paid for your non-working 1K ZX81
(€10 H you Include PSU, manual and
leads), €20 paid for working ZXB1s.
£10 pald for working 16K Rampacks.
Send to Tellord Electronics, 26A
Bradford Street, Shifnal, Shropshire.

Tel: (Shifnal) 46008.

WANTED

SECONDHAND SOFTWARE AND
HARDWARE.
ANYTHING FOR COMPUTERS
INCLUDING GAMES.

TOP PRICES PAID.

RING HEATH MICROWARE ON
0691 652626.

SPECTRUM OWNER needs more
softwara, If you have some lo sell
telephone Rainham (Essex) 22050 al-
ter 6.30 pm or weakands.

AUTHORS WANTED

i you can wrile programs,
business, utilities, games for
New Brain, Commodore B4,
Epson HX-20, Atari 400/800,
contact us for best prices.

Phoenix Publishing
Association
14 Vernon Road
Bushey WD2 2JL.
Telephone (0923) 32109

We are seeking good quality, onginal,
de-bugged games and ulility programs
for tha ZXB1 (1K—16K). We are offenng
an attractive remuneration package for
the right program stock. \Write o US BT

Dial Grove, 10a James Stresl
Covent Garden, London WC2

You will be pleasantly surprisad by our
approach.

__FORSALE

40-TRACK 100K CUMANA disk drive.
Never used, jusl bought, one year
guarantee. 75 per cent of original price,
Tel: M. Coffin 01-723 6633.

SPECTRUM 16/48K SOFTWARE. Ex-
citing games of skill and logic on

cassette. Wallball, Batball, Multi-
Mastermind (48 versions), Archery,
Stockmarket, £3.50 total. D. M.
Roberts, 43 Aldwickbury Crescent,
Harpenden, Hers.

ACORN ATOM 12K + 12K, books,
casseties, £100 ono for quick sale. Tel:
01-586 0092.

TI984A. Five months old plus cassette
leads, adventure module, home budget
managemant module, three Apex
games + all original packaging (worth
£220+), €140 ono. Tel: 274 8072
avenings.

ATARI 800, 16K casselle recorder,
books. Four months old, £300. Tal:
Wakelield 825970

ATARI VCS six cartridges. Asteroids,
Missile Command, Space Invaders,
Adventure, Combat PacMan, joysticks
and paddies included, £130. Tel: 0688
429031 after 6 pm.

ATARI COMPUTER CARTRIDGES,
Chess, Space Invaders, Music Com-
poser, Star Raidars, Jumbo Set Pilot,
Submarine Commandar. All for £80 or
will split. Tel: Leeds (0532) 531860,
ZXB1 16K, DK Tronics keyboard and
graphics, Rom, over £200 software,
two books, Abacus controller and and
all leads, £150. Tel: Winscomla 3145
after 4.30.
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BARGAIN. ATARI VSC + 7 carridgas
including PacMan, Star Wars, cosl
£270, sell £120. Telephone 0742-
306854,

ACORN ATOM 12K Rom, 12K Ram,
Sony cassette recorder and 12 good
games programs, £110. Tel: 01-568
4254 after 5 pm.

ZXB81 16K FILESIXTY KEYBOARD,
E80 of software including Scrambie,
Asteroids, Mazogs, 3D Defendar,
adventura games elc. All for £90. Tal:
051-521 6109 evenings.

LYNX 48K, hardly used, unwanted gift,
boxed etc, £180. Te!: Brighton (0273)
35000 atter 6 pm.

ViC20 + COMMODORE 16K Ram
pack + C2N cassette unil. Still under
guarantea. Bargain at £160 ono. Tal:
Tamworth 288383 alter 5 pm.

ATARI 400 16K + basic cartridge,
£125, as new. Tel: (0202) 517342,
ZXB1 + 16K RAM. Fully boxed includ-
ing software. only £40. Tel: (0228)
382851,

JUPITER ACE. Hardly used, £65 ono,
Tel. Gravesend (0474) 61608.

TRSB0 L2/16K with CTRBO, green
scraen, lowsr-case mod., sound moni-
lor, RS232 inmerface + £200 software
(including scripsit), £350. Tal:
Gravesend 332817 evenings.

VIiC SOFTWARE SUPER EXPAN-
DER, Vic graphics £25, three Bug-Byte
rabbit tapes E10, Voodoo Castle £15,
three-siot Motherboard + 8K £30,
stack light pen £15, Rabbit Myriad plus
Charsat 20, £10. Contact P. Boyt, 6
Whitefiald Road, Holbury, Hants.
CREED 75 TELEPRINTER (CASED),
with modem/dial unil, paper, elc. Very
good condition, £50. Buyer collects.
Tel: Stratford-on-Avon (0789) 69571,

Computer Swap

01-930 3266

Free readers entries to buy
or sell a computer.

Ring 01-930 3266 and give
us the details.

opectrums for sale

48K SPECTRUM with DK'Tronics
keyboard, with numeric pad and built-in
light pen + brand new Kempston joy-
stick and additional sound gaeneralor,
which can produce sounds that would
make a BBC user jealous, £E260. Tel:
Rainham (Essax) 23341,

48K SPECTRUM with ZX printer,
£160. Tel: 0222 B67086.

48K SPECTRUM, 10 weeks old, £300
software, all top games, £160. Tel:
061-336 5854,

SPECTRUM 18K, mint condition. Lots
of software including cassetles and
magazines, £110. Tel: 01-870 2235.
16K SPECTRUM. Issue two + Hori-
zZons tape, two Space Invaders, £75.
Tel: 01-337 0989,

ZX81 16K + DK'Tronics keyboard and
£30 software, EG65 ono. Tel: 0622
676810 after 4 pm.

16K SPECTRUM -+ software including
Scramble and Avenger, E90. Tel: D1-
304 5974,

16K SPECTRUM with lots of softwara,
books, print and plotter, £130. Tal:
Bedford 212646 after June 4.

16K SPECTRUM. Leaving couniry,
£65 ono. Tel: 061-366 8223 (anytima),

ZX81s for sale

16K ZXB1 with Redditch keyboard, £60
of software, 'magazines and two manu-
als. Asking E£90 ono. Tel: 0292 B3280.
Ayr, Scotland.

ZX81 1K + software, manual, leads,
four months' old. Upgrading lo Spec-
trum, £35. Tel: Llanboldy (099 46) 211
after 4 pm.

ZXB1, 16K, with Fuller keyboard,
books and sofiware, £100. Tel: 051-
327 6629 afler 6 pm.

16K RAM PACK for ZX81, £20. Brand
naw, undar guarantea from April. Un-
used. Tel: Stubbinglon 662787

16K ZX81 with DK'Tronics keyboard,
printer, exira paper, AGS joystick con-
vertar + ona joystick, high resolution
graphics pack, £50 of software +
magazines, E100 ono. Tel: 01-883
3653.

ZX81 16K with Dean Electronics
keyboard + Q5 sound board +
motherboard + E50 of software +
books, worth £180, sell for £90. Tel:
01-854 2587 after 6 pm.

ZX81 1K, excellent condition, all leads,
power pack, manuals, some software,
£30 for quick sala. Tel; Mr Leete, 0753
74111 (office hours).

ZXB1 16K with full size keyboard and
lots ol software, £80. Tel: Croslon
600263,

16K ZX81 with Press keyboard +
manuals and leads -+ four lapes and a
few magazines, £60 Tel: 489-4374
(after 5 pm),

ZX81 + 16K, Quicksilva soundboard’
motherboard, DK'Tronics graphics
board. Can be soid separately, £90
Tal: Tunbridge Wells 29101.

16K ZXB1 with Redditch keyboard,
Abacus controller, printer and books +
games, £75. Tel: Reading 475826.
ZXB1 + 16K, still boxed + over £100 of
software, £100 ono, Tel: Evesham
2487, - -7
16K ZXB81 with Fila 60 keyboard and
beginner's book, E85, Tel:Crawley
883gz2,

ZXB1 SINCLAIR 18K with manuals
and leads elc, also £40 of software,
£65. Tal: 0454-612485 (after 5 pm).
ZX81 + unused 16K + manual stc.
Pro. keyboard + E45 software, £60
Tel: Dave, Crewkerne (D460) 74667
after & pm.

ZXB1 + 16K Ram, DK'Tronics
kayboard, afl leads, manual and books,
alzo a lot of software, £100 ono. Tel:
Harlow 31079 after 7 pm.

ZX81, 16K, machine code book, three
books, software Scramble, 30 Delen-
der. three advenlures, magazines,
£200. Yours for £130 ono. Tal: 01-885
6018 (after 5 pm).

16K ZXB1 with soundbox, 15 tapes, all

leads, sic. Good condition, £98. Tel: -

397-6136.

ZX81, 16K, three games tapes for £45
Tel: Newlon-le-Willows (Merseyside)
21444,

ZX81, 16K, with all leads, lot of soft-
ware, including Frogger, 30 Monster
Maze and Scramble. Tel: Leeds
652380 after 5 pm.

ZX81, 1K, with keyboard and software,
£45 ono. Tel: 0241 52507

ZXB1, 16K and Zonx B1 soundpack +
10 tapes, 20 magazines + two books,
F80 ono. Tel: (Crayford) (2)524-859.
ZX81, 16K, printer and paper, manual,
books, worth E140, £100 ono. Tel:
Dudlay 236925 (after & pm).

ZXB1, 1K + keyboard. £35 Tal: 01-
603 5644,

Dragons for sale

DRAGON 32, 8 monihs old + cassette
recorder, + software, £200.
Tel: 0702 545575.

DRAGON 32 with cassatle recorder, 2

joyslicks, paraliel printer inlerface,

cabla, manuals, books, magazina ari-
cles + reviews, software, blank tapes,
worth £300+, sell for £225. Tel:
Covenlry 618579,

DRAGON 32, 68 months old, still in
original box, £30 of games software,
Tel: Stanford-le-Hope 642635,
DRAGON 32 + joysticks, 22 games
worth £420, in excallant condition, will
sall lor £235 or will sell software separ-
ately. Tel: Hull 52572.

DRAGON 32, joystick, 22 tapes, 1
month old, value £420, yours for £235
ono, will separate. Mr Carr, Hull
S07ERI,

DRAGON 32, joysticks, recorder,
books, leads, 6 cassettes, Berserk
cartridge, just over £300, sell for E200
ono. Tel: Chelmsford (0245) 62008,
DRAGON 32, mint condition + joys-
ticks, £150 software + manuals/books,
£210 ono. Tel: 0422 65009 alter & pm.
DRAGON 32, 1 week old, pair of
joysticks, 1 games cariridge, machine
code book, £200 or exchange for BBC
Model A. Tel: 0602 215810.

DRAGON 32, £100 of software, joys-
licks, books, worth £350, £250 ono.
Tal: Stoke-on-Trent (0782) 413759 (6
pm).

DRAGON 32 + Tandy colour printer
and extras, £280. Tel: 648 3924 (day-
tima).

DRAGON 32, 6 months old, complete
with all leads, cassetle recorder, in-
struction manual, books, joysticks, 7
gameas, £180. Tel: 0783 763960,
DRAGON 32, 6 months old + 2 joys-
ticks, Berserk carlridge, 6 games
(Donkey King, Phantom Slayer eic), 3
Tandy books, games book, magazines
(Coconews) (3), Rainbow (3), Dragon
User, all worth £300+. Could deliver,
£220 ono. Tel: Leads (0532) 622004.

Tandys for sale

TRS 80 COLOUR COMPUTER, 32K
VCR recorder, joysticks, cassette +
carfridge software, learning lab, books
atc, cost nearly £700, accepl £350 ono.
Ted: 061-370 2162.

- TANDY CCP 115, colour graphics prin-

ter plotier, with spare paper + pens,
£120. Tal: Coventry 618579. A
SWAP ADVENTURELAND for any
other Vic adventure, excepl for Pirates
Cove, Tel: 041-942 8146,

TANDY TRS 80, Model 1 Level 2, 16K,
CPU + |oystick + soltware, £125 ono
Tel: DB35 21419 after 6 pm.

Commodores for sale

COMMODORE Vic20 + C2N cassstte
unit + 4th language cartridge, £90 ono.
Tel: Guildiord 576252.

COMMODORE 64 with the latest mod-
&l tape recorder (C2N) and relarence
guide manual and 11 games worth
nearly £100, Total value about £520
guaraniee — sell for £470 ono. Tel:
01-450 4858.

SPECIAL VIC20 8K internal mamory
+ BK expansion, high resolution Hom,
machine code monitor, C2N tape,
books,
Backgammon, Adventureland, £225
ono. Tel: 061-4313553.

VIC20 + cassette unit, + super expan-
der cartridge, programs and cartridge
+ adventure carridge and cassetis,
software, £190 Tel: Egham 34643
after & pm.

VIC20 + casselle recorder, joystick, +
software, swap for 4BK Spectrum or
£130, Tel: 0538 741651.
COMMODORE B4 with lape and soft-
warea + manual and leads, £275 ono
Tel: 0625 B2B548.

VIC20 + lape recorder + programmes
+ Programmers Reference Guide +
22 coples of Parsonal Computer World
fin binders), in very good condition,
Cost £280. Accepl £180 or very near
offer. Tel: 01-866 6321

VIC20 CARTRIDGES 1o sell, Jelly
Monsters, Omego Race, Starbattle,
Road Race, Radar Ral Race, E15
each. Adventures include all five Scot
Adams £17 each. Also Vic20 software
o exchange. Tel; 01-387 8751,
COMMODORE 64 + C2N casselle
recorder, complete with joyslicks and
softwara, £330 ono. Tel: Malvern
61602

joysticks, software including -

VIC20, C2N cassetie unit, etc, £135.
Tel: 01-407 2867.

VIC20 with cassette deck, super ex-
pandar, five carlridges, cassattes, joy-
slick and books — for £250, worth
E370 — call Tenby 2139 after 4.20.
VIC20 plus C2N cassette unit, 8K
Ram, super-expander carlridge,
books, manuals — for €150 — call
01-558 5631 after 6 pm.
COMMODORE 16K RP, £30. Tel:
Leigh 675514,
EX-DEMONSTRATION MODEL
VIC20 (under guarantes), plus C2N
casselte deck. Also software + joy-
slick, mint condition hardly used, £150.
Tel: 01-B41 3342.

VIC20, 16K RP + cassatle recorder,
£160. Tel: Tamworth 288383,

VIC20 plus C2N casselie, joystick, as
new, £130. Tel: 0536 741651,

VIC20, cassaelte, three cartridges, soft-
wire, joystick, Basic Pl, excallent con-
dition, worth £300 accept £175. Tel:
02993 5548,

COMMODORE 64, £280 ono. Only 2
months old. Tel: Tunbridge (0732)
261920,

VIC20 + 3 and 16K, Programmers
Reference Guide, VIC Revealed, Sar-
gon Chess, £155. Tel: (0732) 361920.
VIC20 8K Rampack, little used, £32
ono. Tel: 061 881 4391 (Manchester).
SPEECH SYNTHESISER for the Com-
modore VIC20, swap for extra mem-
ory. Tel: 0772 25385,

VIC20 still under guarantee with cas-
satte recorder and dust cover, + mags
+ games cassetle, £170. Tel; 021 327
4988,

COMMODORE PET 4032, 9 inch
screan, ool kit, visicailc, lols of books,
cover, 18 months, £370. Tel; 01-440
1653, 01-445 7771.

VIC20, 21K cassefte deck, joystick,
books, 9 carlridges, Iincluding Jelly
Maonsters, Omega Raca, Chess, 30
cassettes, inciuding Llamasoft, all ori-
ginal software no pirate copies, cost
new, over £600. £260 for quick sale.
Tel: 0702-201637.

VIC20 GAMES, Pirate Cove, Mission
Impossible, Nutant, Herd and Avenger
— cartridges, £15 each. Telephone for
other games, Including - Quackers,
Scramble, Blitz, Vieme, elc, all under
£6 each. Tel; Sarndon 270081.

VIC20 SUPER EXPANDER, E25. Tal:
01-808 6450.

COMMODORE 64 + C2N casselte
player, University Lecturar, must sall,
£350, Tel: Bracknell 20539,

VICZ0 + cassaite, Adventures +
Adventuraland cartridge, Vicmen,
Amek, Astarcids, Vic Panic, over £60
other games + utilittes, program refer-
ence guide, threa metre video cable
extansion, all in good condition, £195
ono. Tel: Bolton (0204) 706892 (even-
ings).

VIC20, four months' old, swap for ZX
Spectrum. Tel: Tenby 3042

VIC20, £50, Super Expander cartridge
£20, C2N cassetie deck £E30, joystick
£5, Omegar Race E15. Tel: Crayford
56911 (aler & pm),

VIC20 + tape recorder + BK Ham +
joystick -+ £90 software + Vic Innova-
tive Computing + Vic Revealed, £150.
Tel: Basildon 45186.

VIC20, five months old, 16K memory +
cassette recorder, £150, Tel: (CardiH)
S85784.

VIC20 + 3K + 16K + tlape deck,
Introduction o Basic 1 & 2, joystick,
maths and English revision casseties,
£75 of softwara, five months' old. Ex-
cellent condition, £190. Tel: 0554-
B20561.

VIC20, 8K Ram, £25 3K Ram, E15,
Super Expander, £18. Vic Stockoon-
trol, £10. Introduction to Basics, Parl 1,
£8, Sargan || Chess cartridge, £18,The
Courl cariridge, £15, Other software
available. Tel: {Huntingdon) 0480-
T2170.
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VIC20 COMPUTER + C2N cassatie
recorder + 16K Ram, £100. Tel: Taun-
ton BB726.

VIC20 + C2N cassatte recorder, 4-siot
motharboard, 16K Ram expansion, Su-
per Expander, machine code monitor,
joystick, Jallymonsters, lots of software
including Tha Invasion, Starquest,
Chess and many more, £300. Tei:
(0522) 702644 (after 5 pm).

VIC20 HI-RES, £18 ono. Tel: 01-579
2128 (after 6 pm)

COMMODORE VIC with tape uni,
complate dust covers sat, joystick, all
manuals, Road Race Aom cartridge,
much tape software, original Bugbyte
Vicmen and Blitz. Excellent condition,
£200 ono. Tel: Padgate 810490 (after 5
pm).

VIC20 C2N CASSETTE DECK, 16K
memory, exp. joystick, two cartridges
and software + magazines, £260 ono
+ five monohs’ guarantee. Tel: 01-317
0999 (alter & pm).

VIC20 plus C2ZN cassetle deck (with,
oné year sight months guarantea),
plus software and joystick. Sell for
E150. Tel: 01-841 3342

TAPE DECK + joystick for Vic20 +
two games, Panic and Alien Biitz. All
brand new, will accept £45. Tel: Hamil-
ton 0688 428015,

VIC20 CASSETTE DECK, synthesiser
tape + book and games, £150. Tel:
340-9611 (ask for Kevin).

ViIC20 + C2N cassette drive and a
Rom cariridge, £110. Tel: D. Helliar,
Barry 744067

VIC with cassette unit + BK + 3-slot
axpander. Introduction lo Basic Part 1,
joystick, books, Inciuding Vic Re-
vealed, software, £155. Tel: Billericay
56854,

Ataris for sale

ATARI VCS with six cartridges, £85.
Tel: 555 B317.

ATARI 400 48K cassetie unit, disk
drive, ovar £B00 of games, ufilities on
cassette + disc, £150 of relerence
books, €800 ono. Tel Basingstoke
(0256) 55464 (evenings/weakends).

ATARI VCS + eight cartridges includ-
ing Amidar, Spiderman, Empire Strikes
Back, Demon Attack, Frogger. Worth
£340, sell for £190 ono. Tel: 061
2267502 (after 4 pm).

ATARI BDD + 410 program recordar,
joysticks, manuals Including De/re
Atari programs elc, five months old.
Cost £530, sell £3085. Tel: Eastbourne
841719.

ATARI VCS, saven months old, includ-
Ing PacMan, Space Invaders and
Combat, £70. Tel: 02406 5845 (even-
ings).

48K ATARI BDO, with disc-drive, cas-
selles and joysticks + various gameas.
Valua new £800, selling complate sys-
tem + manuals for £550. Tal: Soulh-
end (0702) 614041,

DEMON ATTACK for Atari VCS fto
exchange for Parker Star Wars car-
tridge. Tel: 04862 70318.

ATARI VCS + five cariridges, £99.85
ono. Tel Bookham 52289 (after 5 pm).

ATARI VCS -+ two cartridges, £60. Tel:
Cobham (Surrey) 3503 (after 5 pm).

ATARI VCS8 + six cariridges will swap
for Spectrum or Vic20 or sall for £125
ono. Tel: 025-871 3445 (after 4.00 pm).

ATARI VCS, as new, Space Invaders
and Combat, Atarl bulletins, £75, Tel
Henfield 4936894.

ATARI 400 + recorder, Basic car-
tridges, joystick, Cenlepede, Missile
Command, Defendar, Astrom IV) +
manuals, four months old. Very good
condition, £300 ono. Tel: 01-592 7048
(after & pm).

Acorns for sale

BBC MODEL B with joysticks and
software, £300. Tel: Huntingdon (0480)
890803 (svenings).

TRS 80, Level 2, 16K, green monitor,
manual, numerous bookstapes, £250

ACORN ATOM, Acorn bullt 12K + 12K
via software, £125, Tel: Cooper, 01-
904 9210 (evenings).

For sale

SWAP ATARI 800 + 410 recorder,
joysticks, books + manuals including
De-re Atari, program @tc, &
months, for BBC B. Tel: Eastbourne
641719 evenings.

BUY, SELL, part-exchange or swap a
Commodore 64 game. And we sell
games from price range of £2.50 1o
£6.85. Tel: 01-450 4858,

RETAILER SEEKS WIDER RANGE of
software stock for Dragon/Spectrum/
ZX81/Oric. Peaksolt, 7 Hawthom Cres-
cent, Burton-on-Trenl.

SHARP MZ 80K, with Pascal and

Basic tapes, as new, £310. Tel: 0926
50658,

LOTS OF VIC20 software, Tel: Paler
577 2478.

SWAP VIC20 Counl Adventure car-
iridge for Mission Impossible. John-
stone (Renfrewshire) 21586,

MICROTAN 65 BK Ram, Basic Rom,
tool kit Rom, full keyboard, system
rack, lots of games, programs + word
processor, E370. Tel: Hollington
(0BB926) 221 (Staffs). Also Epson
MXB0 FT1, with connecting leads for
Microtan, excellent condition, £270.

SWAP SPECTRUM GAMES, lols of all
varieties, including The Hobbit, Cruis-
ing, Slippary Sid, Pimania and loads of
sticks, graphic Rom for £100 + lots of
software, Tel: Penn 5738.

£50 worth of Z¥81 software for sale,
including 3D Defender, Scramble,

Magogs, elc. Ring for details. Tel: 0460 ,

TABET.

TEXAS Ti99/4A casselle leads, joy-
stick, T| Invadars, 6-months-old, £160,
or spiit. Tel: 061-226 1335.

16K RAM pack for ZX81 for £18, offers
welcome, Tal: 01-722 7425, alter & pm.

ELFTONE tape recorder with 3-pin
sockel + counler, suitable for Orc 1.
£28. Tal: 445 5889.

EXCHANGE your software with me.
Send an sae 1o M. A. Valentina, 101A
Underdala Road, Monkmoor, Shraws-
bury, Shropshire SY2 S5EF.

SHARP MZ BOK 48K Ram, RTTY
interface, fited transmitier and recaiv-
er software, morse code decoder sofi-
ware, nights machine code, software,
also other software books + maga-
zines. Asking £320 ono. Tel: Atherion
B21140,
ORIGINAL SPECTRUM software for
sale, Escape £3.50, Maze Man £3.50,
Night Flight £4.50, Spectral invader
£3.50, Time Gate £5.50, Draits £5.50.
Write to: 39 Framfield Road, Uckfield,
East Sussex TN22 5AH or tel: 0825
2514 (Saturday between 12 am and 2
| &
I:"I.’!.I'll‘.l.l"ﬂ VHS tapes: Pacman E20, De-
fender £20, Baskatball £10, Skiing £10,
Demon Aftack £15 Space |nvadars
£15. Please ring 958 6161,
INTELLIVISION + Soccer, Baskstball,
Horse Racing, Space Battie and Ten-
nis cartridges, excellent condition,
£150. Tel: Kings Lynn 62234 (aven-
ings).
DAl 48K Improved keyboard, user
mags, £560 ono. Tel: 01-670 5809,

Tigg/da, 7 months old + cassette
recorder + leads, £110 ono. Tel
04865 2887.

VIC SUPER EXPANDER cartridgy
£25 Tel: 808 6450.

BINITONE COLOUR TV GAME +
Subuteo table soccer + MB Logic 5, for
a 1K or 16K ZXB1 with leads. Tel: Neil
051-608 6126 evenings.

SWAP OR SELL VIC20 GAMES. Tel:
01-579 2129 also carlridges.

PHILIPS G7000 with three cartridges,
little used, in mint condition, cost £111,
will sall for £60. Tal: Lytham 733077.
LINX COMPUTER, six weaks old, un-
wanted gift, £220. Tei: Doncaster
856528, .

SPECTRUM 48K plus casselte recor-
der, 3 months old, £180, Tel: Crawley
512608 (after & pm).

SWAP, Apple || Euro + for any scH-
ware. Tel: Harrow 8527378,

20 INCH, b'w telavision, excellent pic-
ture, perfect working order, £15. Tel:
051-3305894 (after 4 pm).

SWAP, Vic cartridge, Adventure Land
for Count or Voodoo Castle. Tel; 05432
22462.

CBM, 16K Ram, Avenger, Sargon I,
Chass, 3 Stick, Intro to Basic | and Il
innovative computing book, new E160,
£100 ono. Tel; 074488 2325 (after 6
pm).

AD Ditigital tracer, mounted on a
board, £40. Tel: 0274-727985.

SWAP Spectrum Football Manager for
Pimenia or Black Crystal Adveniure.
Tel: DB32-673203 (after 5 pm).

VIC 4TH cartridge, swap for Super
Expander or swilchable Ram or 2
games cartridges. Tel: Norwich
0603409634,

SWAP, 48K Spectrum for 16K ZX81
plus E£20. Tel: 01-480 4603,

VIDEO MASTER, Star Chess, E75.
Tel: 01-304 1818 (after 4,30 pm).
FURTHER PROGRAMMING for ZX
Spactrum (Shiva), £4.50 + Cartridge
Colour Collection (book + tape), £6.
Tal: 01-346 0986.

MISSION IMPOSSIBLE for Vic 20,
€15. Donney Kemp., Wacky Waiters
cassettes, £10. Tel: 01-508 8558.

VIC 20, software to swap. Tal: 01-205
9649,

WARRIOR + Star Trek for 16K ZXB1
(Marconl Software), E2 each. Tel
0908-568216.

CARTRIDGES including Demon
Attack, Sub Hunt, Tron, 14 in all (Mattel
Television), from £10 each. Tal: 041-
BB2 8786,

Tl 98/4a, unwanted Christmas present,
includes speech synthesiser, speech
aditor module, Tl Invaders module,
Munchman module, joysticks, duel

cassette cable, audio, cassettes and.

. All for £250. Tel: Doncas-
ter 0302-723571.
MZ BOA, as new + software, books,
etc., £385 or exchange system. 01-908
1460.
ADULT DRAGON owner wishes lo
exchange tapes and cariridges,
Eproms, large and varied selection
from the serous and Taelelex! through
o games and learning, tape/cartridge.
Tai: Staines 58707 (after & pm).
OVER £100 SOFTWARE, will sall for
£70, or will swap for other originals.
Tel: Chester (0244) 378549,
SPECTRUM software, swap or sell.
Tel: Chester 376682,
VIC 20, Mission impossible, Type-a-
Tune + Cosmias, swap for the Vic m/c
monilor cariridge. Tel: East Kilbride
42853 -
48K LINX, 2 weeks old, 1 yaar guaran-
tee, afl leads, PSU, books, manuals +
software, all in perfect condition, £220
no offers, will swap for BBC modal A.
Tel: Waltham Cross 28173,
VIC 20 carridges for sale, includes
Gorl, Chess, £15 each, also Star Bat-
tla, Road Race + many, many maora,
£12 each, Tel: 01-574 4122,

VIC20 CARTRIDGES: Jally Monsters,
Omega Race, Road Race, Star Baltle,
Rat Aace and Meteor Run — E£14
each. Scol Adam's Five Adventures lor
€17 sach. Rabbit MNew 6 including
Orbis Linkwell, £10. Call 01-387 8751.
SUPER STAR mulli-mode CB Iran-
ceiver, exchange for printer compal-
able for BBC. Tel: Mr Guthrie, Erith
33474,

ARTHON EXPANSION UNIT, for
Vic20, £65 ono. Tel: 01-650 8701,

5 SPECTRUM BOOKS, inc Spectrum
Handbook, £20. Tel. 0555-71502.
VIC20 CASSETTE, Pirate Cove swap
for Vodoo Castle or Count Dracula.
Tel: Atharton 895119,

SWAP, Arfon BK expansion pack +
many 8K games for your Commodora
BK pack. Tel: Stevanage 811634 (alter
7.30 pm).

SHARP 1780K, 48K, Ram, manuals,
games, lapes, etc, £250. Tel. Peler-
borough 204255.

SWAP, Atari BOO + 410 program re-
corder, joysticks, manuals in Da're
Alarl programs ete, 5 months old, for
similarly equipped BBC computer.
Easibourne 641719,

HOMING PIGEONS + Bowling for the
16K ZXB1, exciling programs written in
Basic. For both games on one lapa
send a cheque to the value of £2 1o C.
Hume, 38 Long Craigs Terrace, King-
hom, Fife KY3 8TD.

84K TUSCON SYSTEM ZBOA, work-
ing at 4 megs, CPM disc system wilh
190K formatted, including CPM $100,
cost £1,550, sall for £1,000 or swap lor
somathing usaful. Tel: 466 6246,
ATARI SOFTWARE for Atari 400/800,
3 carlridges, Star Ralders, Missile
Command, Astercids, the three E55.
Protector (cassetie), £12. Tel: 0702
201637,

140 COMPUTER MAGAZINES, all
popular titles, saell for £13 or swap
Dragon Forth. Tel: Ware (0920) 68264.
INTEL SYSTEM development kil for
BO/B5, any offers. Tel: Layer 342 after 7

pm.

SHARP MZ, 80K, personal compuler,
48K model, immaculate condition,
hardly used, as new, cost £400, selling
for only £350 ono, also includes dust
cover, green screen and many pro-
grams. Tel: 061-773 3445,

ED, B RO COMP

Model A or B, must be in good condi-
tion. Tel: Havant 473069,

VIC20, swap Omega race for any
adventure carridge. Tel: Slevenage
0438 4086,

WANTED, BBC MODEL B, plus cas-
sette and manuals etc, pay up to £320.
Tel: Worthing 0903 6783,

WANTED, FELLOW SPECTRUM
OWNER, living in or around. Harpan-
den for exchanging software and
ideas. Tel: Harpenden 69152 (after &
pm).

| WANT A BBC MODEL B, instant
cash paid. Tel: Harpanden 69152 (after
6 pm) with full details of your Beeb.

WANTED, BBC MODEL B with or
without accassories and software. Tel:
01-T41 1745,

WANTED, Cassette Recorder, Jack,
Din Plugs, Counter. Tel: Chester
(0244) 378549 (6—8 pm).

WANTED, BBC 32K A or B Micro-
computer, Must be in good condition.
Tel: Coventry (0203) 504485 (after 5
pm).

SWAP VIC20 Astercids for other VicZ0
games. Tel: 0341 280726 (after & pm).

WANTED, BBC MODEL B and sofi-
ware, offer exchange of Yamaha
250cc, 1981, US Custom motorcycle.
1,000 miles only, immaculate. Tei:
D443 871227.
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NEW RELEASES

TEEING-OFF!

Vie Golf uses defined graphics
and split screen techniques to
enable you to play the game
On your micro.

The game requires 3K extra
memory and a joystick. Those
who have brought material
from the manufacturers of the
tape — .CP White — should
note the new address given
below.

Program Vic Golf
£4.00

Vic20 (+ 3K and
Joystick)

CP White (Services)
52 Northfield Ave
West Ealing
London WI395Y

R L

KRAZY KONG

o RONG

Krazy Kong is a ZX81 version
of the popular arcade game of
the same title.

The game features a pyra-
mid you must climb, whilst
knocking out the supports for
Krazy Kong as you go. You
reach him by climbing various
ladders — and avoiding the
rocks and barrels which are
thrown at you.

The game has three screens
and, it 15 claimed, all the fea-
tures of the original.

Program Krazy Kong

Price £3.95

Micro ZX5] 16K

Supplier Personal Software
Services
452 Stoney Stanton Rd
Coventry CV6 5DG

trum, the Dragon book mar-
ket 15 gradually getting into
gear,

The Power of the Dragon is
a new book from Microsource
which uses 30 programs to
illustrate different program-
ming techniques. Each pro-
gram has a line by line com-
mentary, explaining how the
program works.

Book The Power of the
Dragon
Price £5.95
Micro  Dragon 32
Supplier Microsource
I Branch Road
Park Street
St Albans
(+50p P+ P)
| R e I SIS Y,

PROCESSED

Although Telewriter looks like
becoming the flagship word-

processor for the Dragon, its

price (over £40) may lead peo-
ple to look elsewhere.

Textstar 15 a Dragon word-
processor which offers most of
the usual wordprocessor func-
tions like line insertion, find
and display string, etc.

Total file length is up to six
pages of A4 text. [tisone of a
developing range of Dragon
programs from Personal Soft-
ware Services.

Program Texistar
Price  £12.95

Micro  Dragon 32
Supplier Personal Software
Services

452 Stoney Stanton Rd
Coventry
CV65DG

S AR
PACKAGE DEAL

Ramtop is a company offering
a complete package for the
small business.

The package consists of
three cassettes for the 48K
Spectrum — a sales journal, a
sales ledger and a purchase
ledger. The three cassettes
come with an explanatory
booklet and incorporate
routines which enable them to
be used with a ZX printer.

Program DIY Book Keeping
Price £24.95 per tape

B
WORD GAMES

siric

Spectrum

Few single programs have had
better advance TV coverage
than Scrabble from Psion.

For some reason this com-
puter version of the popular
board game has grabbed the
media's attention.— perhaps
because the idea of a computer

« playing around with words has

overtones of artificial intelli-
gence,

The cassette comes in a box
with an explanatory booklet.
The rules of Scrabble are out-
lined, as s the use of the
computer. One of the many
options included in the game 15
a chance to see the computer
thinking about its next move
— this involves letters whiz-
zing about as it searches
through all the possible per-
mutations.

It is perhaps not surprising
that such a likely best-seller
comes at a luxury price —
£15.95 — but then I suppose
someone has got to be paid for
typing in the dictionary of
words the computer under-
stands — there are over 11,000
of them.

Program Scrabble

Price £15.95

Micro  Spectrum 45K

Supplier Psion
2 Huntsworth Mews
Gloucester Place
London NW1 6DD

[ s s e ]

SPIDER'S WEB!

Horace and the Spiders is the

Horace has to climb the hills to
the Spider mountains, jump-
ing over the spiders that run at
him. Then, he must negotiate
the spider bridge, by using
dangling threads as ropes, un-
til finally he reaches the spider
cave.

Once in the cave, Horace
can attack the spiders and
make holes in their web.
Horace has four phials of
serum which will protect him
from spider bites.

Psion is now describing this
game as an adventure and it
certainly has a complicated
plot,

What next I wonder — a
48K special Horace enters
Mastermind perhaps?

Program Horace and the Spiders

Price £5.95

Micro  Spectrum 16/48K

Supplier Psion Melbourne House
2 Hontsworth Mews
Oloucester Place
London NW1 6DD

R ST |
SINGING PI!
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Pimania was an extremely suc-
cessful game when it was
issued on the Spectrum —
indeed it would probably be
rated one of the very best
games for the machine.

It is now available for the
Dragon 32 with most of the
features of the original includ-
ing an all singing and dancing
Pl man, a dreadful single on
the reverse side, and of course
valuable prize.

Micro  Spectrum 458K o ; Program Pimania
INTO GEAR Supplier anﬂ!mp Software latest edition to the Hungr) Price-  £10
_ | 12 Milnthorpe Rd Horace series. | | Micro  Dragon 32
Although lagging behind the Burtonwood The plot sounds like a mix-  Supplier Automata
seemingly endless range of Warrington ture of half a dozen arcade 65 Osborne Rd
books produced for the Spec- Cheshire games put together. Firstly, Portsmouth POS 3LR
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NEW RELEASES

SHOP COP!

What with all the advertise-
ments anyone could be for-
given for thinking that Catcha
Snatcha from Imagine Soft-
ware had been out for some
time — in fact, [ have only just
received a copy.

In the game you are a store
detective whose job it 15 to
look after the premises. Tasks
include collecting lost property
and lost children and even
evacuating the store when
bombs are found! All this in
conjunction with looking out
for shoplifters.

The aim of the game 1s to
retain the manager's conf-
dence — this is expressed in a

percentage derived from the
number of written warnings
received.

Program Catcha Snaicha

Price £5.50

Micro  Vic20

Supplier Imagine Software
Masons Buildings
Exchange Street East
Liverpool Merseyside
23PN

L= TR S e N SR e

FLASHING SCREEN

Salamander Software has
issued a graphics package for
the Dragon 32,

The package facilitates use
of the Dragon's graphics and
enables text to be mixed with
high-resolution, as well as va-
rious drawing routines.

The program requires one
joystick and uses a flashing
screen cursor to position lines
on the screen,

Program Graphics System

Price £0.95

Micro  Dragon 32

Supplier Salamander Software
27 Ditchling Rise
Brighton

East Sussex

1K GAMES

Many people who buy a ZX8]
lament the fact that there is

nothing they can buy for their -

machine. unless they also buy
the extra 16K Ram,

However, Micromega 15 a
company specialising in games
for the IK machines. Arcade
Action is a games pack consist-
ing of Greedy Gobbler, a
maze hunt game, Extra Ter-
restrial, in which you are the
stranded alien, and three other
arcade type games.

Program Arcade Action

Price £4.95
Micro ZX8I
Supplier Micromega
230-236 Lavender Hill
London SW11 ILE
eSS Fra S

MEANIE HUNT

Bonka is a game for the Dra-
gon 32 based on the popular
Space Panic arcade game.

Using the keyboard you
must kill off the meames by
trapping them in holes dug
with your hammer. There are
four speed options, as well as a
choice of how many meanies
you have to start with.

Bonka is the first of a num-
ber of new releases for the
Dragon written by John Mor-
rison.

Program Bonka

Price £7.95

Micro  Dragon 32

Supplier J Morrison (Micros)
2 Gilensdale Street
Leeds 1L.S9 910

il g ST = ) G (A T E

MYSTERY SET

Design and Restore is a prog-
ram that enables you to create
characters for games and
foreign languages and Load
and Save them as vou wish.

The program comes com-
plete with already designed
characters for Asteroids, Pac-
man and Robot, the last being
a ‘"mystery set’’

Program Design and Restore

Price £9.99

Micro Vic2i

Supplier Kuavde Electronic
Systems
The Conge

Great Yarmouth
Norfolk NR3( 1PJ
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COMING SOON!

Valhalla is an animated
graphics adventure whose un-
disguised- intention 15 to steal
the title of “*best micro adven-

ture game bar none” from The
Hobbit.

The 48K Spectrum prog-
ram, which will be released on
July 15, uses a new operating
system MOViSOFT and
boasts a number of Hobbit-
like features. There are 20
significant characters, each
with their own aims and objec-
tives.

You ar¢ a minor god set the
task of recovering Odin's Gol-
den Helmet. To complete this
you will also have to master
three lesser tasks, one of
which is to rescue Eiden — a
maiden responsible for the
Golden Apples which keep the
gods youthful.

The game’s designer,

Legend, claims that the prog-
ram involves a sophisticated

degree of interaction. For ex-,

ample, should an enemy over-
hear you telling a friend some
important information, he will
try to ruin your plans.

Legend stresses that the per-
sonality of each of the charac-
ters is genuinely independent
“as opposed to pseudo-inde-
pendent behaviour like Thorin
sitting down and singing about

gold or Gandalf walking off

with your door for no reason”.

The moving graphics are re-
portedly of cartoon quality,
with both background and
foreground movement illus-
trating the events of the plot.

Pretty impressive claims.
Hobbit fans will no doubt feel
both intrigued and sceptical
. . . Watch this space.

MNew Releases is designed to
let people know whal soflware

is coming on to the markel. Il
you have a new game or ulility
which you are aboul o release
send a copy and accompany-
| ing details lo: New Releases,

Popular Computing Weekly,
19 Whitcomb Street, London

| WC2 7THF.
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Organising society

A technology has no value outside of its social
significance — alone it is dead metal.”

So starls an interesting pamphlel by Paul
Strassmann, Vice President of Xerox.

Just published, the pamphlet is a modified
version of probably the most successful speech
at the IT'82 Conference in the Barbican last
December. At the time, the presentation was
successful because il was one of the few which
actually used information technology to good
effect, and because it was one of the most
intelligent and intelligible.

The central theme of Strassmann's lalk was
the productivity of organisations, and how the
introduction of information lechnology can
transform the role of people and of organisa-
tions. Paul Strassmann'’s first aim is the analysis
of tasks, to examine how sensible automation
can benefit productivity and quality. He points
out that efficiency is achieved by eliminating
many labour-intensive office lasks and he notes
that such action will materially enlarge the work
of the individuals who remain.

Attention is then turned towards the nature ot
administrative syslems. The traditional struc-
tures are being changed — ""'management is not
simple any more”. Though the procedures
remain the same, management, operations and
customers are becoming Increasingly diverse.
This need to address wider horizons has been
met by *“adding more standard procedures
without altering the traditional organisational
concepts of division of labour”. The trend
towards centralisation and the increase in pro-
cedural complexity is measured by what he
terms the '"Parkinson Ratio" (after C Norlhcote
Parkinson).

Parkinson's Ratio is given by the number of
internal communications that are necessary to
salisfy a single useful communication to a
customer. Paul Strassmann reckons that for a
very efficienl organisation in a competitive
industrial sector, it can take about 20 to 30

Ipswich 0473 58181)

{Figures complied by WH Smith and Son Lid)

internal information lransactions lo satisfy a
single customer enquiry.

In the public seclor the average number of
transactions is thought to be in excess of 100!
The suggested reason is that only highly stan-
dardised methods of handiing customers are
fair and equitable to the public.

Information technology, intelligently applied,
can help to reduce Parkinson's Ratio, by reduc-
ing the number of needless communications,

Strassmann's first key to information technol-
ogy is, thus, the need for new forms of organisa-
tion made possible by IT. The acquisition of
modern technology does not help unless new
systems are crealed to make use of it in ways
that are culturally acceplable. Smaller numbers
of people will be needed lo manage and
organise information and this should (can but
might nof) be used to expand the provision of
services,

"The huge coming expansion | see in the
demand for information, on a global scale, will
come from information being incorporated into
socially useful services,” says Strassmann opti-
mistically.

Paul Strassmann considers that full employ-
ment 5 possible in productive or unproductive
societies, and what matlers is the lotal output of
society. If output does not change with automa-
tion, then unemployment is produced. Or, to put
it the other way, for a growth in output to be
achieved, automation is now a necessity. :

But what to do with the increased output?
Strassmann suggests that the increased output
be used to invest in the service seclor's effec-
tiveness, and that we should increase '"value
added"” before cutting costs. By value added, he
means that improvemeant investments should be
channelled where they will increase value
added through new sarvices.

Improved effectiveness of organisations is
derived from reduced overhead costs and de-
creased burdens from over complex administra-
tions.

For maximum benefit, information technology
should be used to simplify organisational pro-
cesses rather than just to mechanise existing
office procedures. Eliminating job steps is the
key to simplification.

But the vital point is that we must think in
terms of “new roles for people in organisations
and in the framework of a new social economy
based on new services”.

The pamphlel by Paul A Slrassmann is
available from Rank Xerox, 338 Euslon Road,
London NW1. L

Boris Allan

Down on the farm

Puzzie No 57

Within easy walking distance from Lower Mud-
dlecombe, are four farms, Hilltop Farm, Cowslip
Farm, Dewdrop Farm and Mayfield Farm.

The farmyard of each is in the shape of a
right-angled triangle having a perimeter fenca of
exactly 360 yards in length. Also, all the sides of
the farmyards are an exact number of yards.

Curiously, though, the areas of each Is
different, ranging in size in the order given
above, with the largest farmyard at Mayfield.

The other evening the four farmers were
enjoying a drink logether in The Bull when they
each made the following statements:

Farmer Giles: My farmyard is the largest,

Farmer Miles: | live at Cowslip farm and have
the longest side of all the yards.

Farmer Henry: All of my three fences are an
even number of yards.

Farmer Stiles: My farmyard is the smallest.

Unfortunately, none of these statements was
true. Who lives where?

Solution to Puzzie No 52
This problem requires us lo find 10 primes with
a common difference. The lowest prime would
represent the number of soldiers sent out on the
first day, and the common difference would
equal the number in a full regiment. The primes
are checked for in the subroutine at Line 300
10 LETN =3
15 LETL=N
20 GOSUB 300
30 IF F<>0 THEN GOTO 140
40 FORD =N + 1 TOINT (N1.1) STEP 2
50 LETM =N
60 FORT=1TO8
70 LETM=M+D
75 LETL=M
80 GOSUB 300
90 IF F<>0 THEN GOTO 130
100 NEXTT
110 PRINTN, D
120 STOP
130 NEXT D
140 LETN=N + 2
150 GOTO 15
300 LETF=0
310 FORB = 3 TO (VAL STRS SQR L) STEP 2
320 |F L'B = INT (L/B) THEN LETF = 1
330 NEXTB
340 RETURN

This gives the results: 210 soldiers in each
regiment, but on the first day only 199 soldiers
were sent. After 10 days 2,089 men had been
sent with 11 held back from the first regiment.
Winner of Puzzie No 52
The winner is: Angus Kerr, Goll Road, Bield-
side, Aberdeen, who receives £10,
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ADVERTISEMENT
AUTOMATA U.K.LTD. “WE FIGHT THE TICS IN POLITICS”

OTE PIMA

A
1

i

0 el .
HOUSING - Everyone who votes for us has the chance to own their own hames, own hotels and own city!l
(Play "AUTOMONOPOLIY, but beware, your Spectrum may win.)
EDUCATION - We will free your mind fram the shackles of boring programs, and make you think. (Play
"PIMANTA" and use our graphics-teaching-programs "DRAGON DOODLES & DEMOS" plus "SPECTRUM SPECTACULAR" ) |
PEMPIOYMENT - In the last year, 50% more jobs have been created at Automata, there are now three of us.

Ry G I
POUAL OPPORTUNITIES - Our prograns are for the enjoyment of all, regardless of sex, age, species or gal-
axy. Equal rights for aliens, monsters, dwarves, dragons & pacpersons. i
INFLATION - We have held down all our software prices, & they now include VAT, packaging and postage with- i
in the UK.
DEFENCE - All cur programs are NON-VIOLENT, we don't sit on defence. If you want to kill, conquer, banb, .
maim, slay or destroy - vote for some other party. (Play "BUMNY" plus "E.T.A." games for the psaceful :
and young at heart.) '
INCENTIVE TO WORK - The winner of our celebrated "PIMANIAY will be rewarded with the £6,000 gold and diam-
end Sundial of Pi. (And no ands won it yet!)

SOCTAL SERVICES - We believe that everyone has the duty to be silly within the privacy of their own hang.
(Play"BEST POSSIBLE TASTE", 10 wonderfully silly games for a fiver.)

JOIN THE PIMANIACS...THE ONLY SENSIBLE WAY TO VOTE THIS ELECTION

DAVID DUFF=— HOY  WONOCHROME
SINCLAIR leader SLEEK leader of
of the LIBRIUM the MOTHING-in-

MARGARET TASKFORCE
lender of the BLITZEN
HARDWARE PAHRTEI.

"Ve hoff vays of

SOFTWARE PARTY

"We'll deliver...

PARTICULAR PARTY
"our software 18

making you zap nliens”

sooner or later. Lum, ah, hic.y

.._l.

ORDER FORM all prices include VAT,

packing & postage within the U.K.
"please send me thesr cussetien...
J enclase the right moneg.........
I T i e e i e o 4
MY ADDRESBS . ...:c000 .. >

woadaw ST 'COBE. .. oo

AUTOMONOPOLI 48K Spectrum| g6

MICHAEL BOFFIN

PIMANT A 4BK Spectrum|E10 e ¢ th

PIMANT A 32K BBC g10 eader of the AN

PIMANIA 32K Dragond2| €10 CARTHORSE PARTY. THE PI

PIMANIA 16K TX81 13 "We need a8 return

BUNNY + ETA any Spectrum|£5 to traditional pro- LEADER OF THE-'PIMANIA PARTY

E’rﬂmi“g. ¥ .?u"h-“ "] PROMISE TO DD MY BEST Tuo ENTER-

YOU, GIVE YOU VALUE FOR MONEY, &..
TO PUT SOME TING IN COMPUTING...
VOTE FOR ME."

YOTE PIMAN
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BEST POSS. TJ’LETE 1K ZXB1 |E5
DRAGON DOODLES Dragond2
SPEC. SPECTACany Spactrum

£5

TOTAL ;
send to AUTOMATA UE LTD. ,
85 OSBORNE RD., PORTSMOUTH,
HANTS. ; PO5 3LR, ENGLAND.






