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This Week

Micro chess

John White looks at the
history of chess programs
written for popular micros
such as the ZX81, Vic20
and Spectrum. See page 12.

Jupiter Ace revisited
Martyn Sudworth looks at
the Ace from a user’s
standpoint and presents
Alien Swarm — a 1K game
written in Forth. See page
22.

Spectrum draw

Nick Wilson shows.how to
draw thick circles using a
hidden function of the draw
command on page 26.

Dragon mix

David Lawrence explains
how to mix text and high
resolution graphics on
screen. See page 25.

STAR

Flipside on Vic20 by
Shahid Butt. See

GAME

Computer Swap
01-930 3266

Free readers entries to buy
or sell a computer.
Ring 01-930 3266 and give
us the details.

ZX81 16K with full-size keyboard,
tapes and books, £70. Tel: 01-337
6463 (Surrey)

16K SPECTRUM plus printer, un-
wanted Christmas present, 4 games.
tapes, cassette recorder, sound board,
worth £250 new, £180. Tel: Oliver on
995 9485.

JUPITER ACE, almost new, £75 ono.
Tel: 01-946 7626

POPULAR

WEEKLY,

New look for
Commodore Pets

COMMODORE gives Pets a

‘new look and taps into Zylog

chip technology as the new
year gets under way.

The Pet range of micro-
computers has been rational-
ised, following the launch of
the new mid-range machine —
the Commodore 64 — and the
new ‘top-of-the-range’

16K SPECTRUM + matched cassette
player for sale; also books and maga-
zines + games tapes, £150. Tel: 01-
671 6348 between 6pm to 8 pm

ZX SPECTRUM 16K. Original box
including Horizon tape £100.00. Con-
tact W. Merser, 116 Yarnacott, Thorpe
Bay, Essex

APPLE |Il. Disk drive with controller,
new, also disk-based software, cost
£550, sell £350, will separate. Tel
Gloucester (0452) 35584 anytime

ATARI 800 32K, 6 months old, with
410 cassette, basic, joysticks, Pac-
man, Star Raiders, Flight Simulator, all
manuals and more. Total worth £750
Will accept £499. No offers. Tel: 061-
941 2377,

machine — the Commodore
700.

Of the Pet range only the
8032 and 8096 machines will
remain, and both will be re-
packaged in the futuristic-style
housing of the 700 machine. A
small number of old-style 4000
Pets will continue to be sold

Continued on page 5

DRAGON 32 or TANDY TRS-80 Colour? Lots
of programs — lots of useful hints and
information EVERY single month in *“RAIN-
BOW", an exciting new 200-page magazine
from USA. Send £1.95 (plus large 56p s.a.e.)
for sample issue to ELKAN ELECTRONICS
(Dept. PCW), FREEPOST, 11 Bury New
Road, Prestwich, Manchester M25 6LZ or
telephone 061-798 7613 (24-hour service).

ZX81 16K, computer keyboard case,
£65 ono. Grundy Rambotham
(070682) 5646.

DRAGON 32 with joysticks, 3 months
old, £170. Tel: Mr Niven on Harlow
(Essex) 37687.

ZX81, Sinclair-built work station, leads,
manual, software, book, £50 ono. Tel:
01-402 9787

Spectrum in
Las Vegas

TIMEX has announced its
plans for the American version
of the ZX Spectrum — the
TS2000.

Officially launched on Janu-
ary 7.in Las Vegas, two ver-
sions of the TS2000 will go on
sale in the second quarter of
1983 — a 16K version for £95
and a 48K version for £127.

The TS2000 is virtually iden-
tical to its British counterpart.
The only differences, apart
from NTSC tv compatibility,
are those of styling — it is
finished in brushed silver
rather than black and the col-
our flash of the Spectrum is
replaced by coloured squares.

A new printer was also laun-
ched by Timex at the CES Las
Vegas show. The company has
used Sinclair technology to de-
velop a unit significantly diffe-
rent from the UK’s ZX Prin-
ter.

Retailing for £63.50 the
more bulky TS2040, while still
being a dot-matrix thermal
printer, produces a 32-column
display on 40-column width
paper. The unit will go onsalein
January.

ATARI

Customer
Support

Take advantage of
your software skills
and enthusiasm — see
our advertisement
inside

Continued on page 28

BATTLE STAR IS HERE * *




i

ROME SOFTWARE

24 Church Street, Slough SL1 1PT. Telephone: Slough (STD 0753) 71535

SHARK ATTACK
For unexpanded Vic20

You are in shark-infested waters after being
thrown overboard from a pirate ship. Your
only protection being an atomic net which you
trail behind you, trying to cover all the visible
ocean and ensnare the sharks at the same
time. Beware of stopping or covering your
tracks for too long, if you do, then the sharks
will escape and come after you. Watch out for
the ever increasing deadly octopuses (some-
times the sharks will eat part or all of one!)

MOONS OF JUPITER
For expanded Vic20, 3K, 8K or 16K

You are the Commander of a fleet of des-
troyers looking on from the safety of a mother
ship, you send in one destroyer at a time to
blast a passage through the MOONS OF
JUPITER. Your destroyers have to dodge,
and blast the UFOs . . . Watch out for the
Gologs they can smash your destroyers, but
you cannot harm them

A Machine Code
Arcade Quality Game
SEA INVASION
Unexpanded Vic20

Fight off the attacking sea creatures for as
long as you can. Shoot the whale for a
surprise score, watch out for the crabs,
starfish and octopuses.

MARTIAN RAIDER
For unexpanded Vic20
Skim as close as you dare to the surface of
the planet, devastating the Martian cities,
destroying ammunition dumps (gaining more
time), shooting down the ground-to-air mis-

SPECIAL OFFER . . .
C4 COMPUTER CASSETTES
£2.50 for 10; £20 for 100
Available post free from the above address
only

ROMIK PROMISE
A MINIMUM OF
ONE NEW GAME
EVERY MONTH

MULTISOUND SYNTHESIZER
For the unexpanded Vic20
The Vic Multisound Synthesizer is very flexi-
ble and can be played in more ways than can
ever be explained here, to create music and
special effects. For example, create any tune,
up to 255 notes (after Inllnwmq apprupnate
mstvucnons) then press “F1'* or “F3", then
key “9"" and enjoy the added effect. Now hit
& isten to the difference. For a surprise
low add a melody over the top —

hit key then 7" — now play a melody,
or experiment. Have fun!
MIND TWISTERS
For unexpanded Vic20

Four games to stretch your brain
Blackjack, Decipher, Four Thought and Teas-
er are our computerised versions of very
popular home games and will test your
mental agility and skill for many a long hour.

SPACE ATTACK
For the unexpanded Vic20
Space Attack is a game of skill. You as the
pilot of an intergalactic battleship have to ﬂth
your way through wave after wave of various
alien spaceships

ALL PROGRAMS ARE £9.99

Machine Code Arcade Quality Game
TEGIC COMMAND

Our first game for the Dragon
A strategy game for two players. Will keep
you active for many hours. Air, sea and land

battles!
ALL PROGRAMS ARE £9.99
OUR GAMES ARE AVAILABLE FROM ALL
GOOD HOME COMPUTER STORES

7 LEVELS, RAPID FIRING, LASER SHIELD, MOTHER SHIP,
RE-FUELLING, SMART BOMBS, 3 WAVES, HIGH SCORE
SPECTRUM VERSION HAS SOUND AND GRAPHICS. ONLY
£4.50. FOR SPECTRUM OR 16K ZX81. P.C.W. “ONE OF THE
BEST SINCLAIR GAMES YET". Y.C. “THE ACTION IS FAST."

AND NOW SPECTRUM SCRAMBLE
“CONDITION RED”, M/CODE ACTION, 8 DIRECTIONAL
KEYS, MISSILES, FUEL DUMPS, METEORS, USER
GRAPHICS, SOUND. MOVE, FIRE AND BOMB AT THE SAME

TIME. HIGH SCORE, FAST ACTION AND DELIVERY. £4.95
“ZX81 CONDITION RED”, ZX81 VERSION. MOVE UP/DOWN,
FIRE LASERS. FAST M/CODE. HIGH SCORE TABLE. BY

ARCADE GAMES FOR ZX81 USERS. £3.95.
DRAGON, ZX81, SPECTRUM PROGRAMS WANTED

WORK FORCE. 140, WILSDEN AVENUE, LUTON,
BED

FOR THE FIRST TIME
ANYWHERE IN THE WORLD!

ASTROLOGY

ON YOUR SINCLAIR ZX81 (16K)
AND SPECTRUM

USER PROMPTING PROGRAMS: merely key in oirth 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,
ephemera, etc.
Cassette | ZODIAC | ONLY £10.00
makes truly AVAILABLE AT YOUR FINGERTIPS
THE SIDEREAL TIME OF BIRTH.
THE ASCENDANT AND MIDHEAVEN in Sign, Degrees, Min-
utes, and Seconds for EQUAL HOUSE SYSTEM.
THE SIGNS AND POSITIONS OF THE HOUSE CUSPS in Sign,
Degrees, and Minutes for the PLACIDEAN SYSTEM.
THE SUN AND MOON POSITIONS in Sign, Degrees, Minutes
and Seconds.
ALL THE PLANETS POSITIONS in Sign, Degrees and Minutes.
THE LUNAR NODE — THE PART OF FORTUNE — THE
VERTEX, AND A HOST OF OTHER BIRTHCHART INFORMA-
TION AT THE TOUCH OF A KEY.
ZODIAC Il
GIVES YOU THE ASPECTS
Other programs in course of preparation include: PROGRES-
SING THE HOROSCOPE; RECTIFICATION OF THE BIRTH
TIME, etc.

STELLAR SERVICES

8 FIR TREE VALE, LEEDS LS17 7EY
Tel: (0532) 692770

Cassette Il ONLY £8.00

14 Western Avenue,Riddlesden,Keighley,Yorks.ENGLAND

QuAaLiTYy SPECTRUM soFTWARE

LET CYRREIIH PUT EXCITING, COLOURFUL SOUND
EFFECTS INTO YOUR PROGRAMS!

[ ] Vou design the sounds uslng 8-function on-screen Control Panel and your ears!
to-S turns your designs into program lines that will reproduce them
exactly — time after time
@ 26 built-in effects . . . from rayguns to raindrops . . . engines to animals . . . use them
just as they come or make them the starting point for thousands of new effects
@ All sound-effects can be inserted anywhere into your own. Programs to bring them
instantly alive — it's childs play! Cassette/Instructions only £4.99

Superb arcade-quality version of shh . . . you-know-
GULPMAN what! Fast machine code . . . Full colour and sound . . .
15 mazes . . . 9 speeds . . . 9 grades . . . Hi-score, etc. (“An extraordinarily good*

programme — well worth the price,” PCW Magazine.)
Cassette with full-colour insert £5.95

7 Speeds . . . Laser Shield . . . Mother-ship
/WNG Re-fuelling . . . Smart bombs . . . Hi-score
%/ /Avgm; Sound .... Hi-res colour graphics (* “One of the best

Sinclair games yet,” YC). Only £4.50

Full machine code, Hi-res colour graphics . . ..
Sound . . . 8-direction controls . . . Missiles .
Bombs . . . Fuel dumps . . . Meteors . . . Hi-score,
etc. Super Arcade Action for only £4.95

£4.99
+ 50p p&p

UNISONIC AMPLIFIER/AM RADIO
* Use cassette lead to connect to your computer for loud,
clear amplification of all sound output
* Unplug lead and it's a neat pocket radio with smart
wrist-strap. Uses one PP3 (not supplied)

SCRAMBLE
CONDITION RED;
AMPLIFY YOUR SPECTRUM (OR ANY
COMPUTER) FOR ONLY

TRS80 and Video Genie owners! Ask for our list of Guaranteed Quality Software,
including new for '83 Frogger-Plus, only £4.99
14 WESTERN AVE., RIDDLESDEN(W), KEIGHLEY, YORKS, ENGLAND

Please Dedud 50p Discount second and subsequent orders
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How to submit articles

Articles 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 between 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 to have your program returned you,

must include a stamped, addressed envelope.

Accuracy

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

This Week

News 5
Timex strike fears.

Letters 7
Expanding the Dragon.

Flipside 8
A new game for Vic20 by Shahid Butt
Street Life 11

David Kelly looks at some of the recent
micro fairs.

Reviews 12
John White looks at the history of micro
chess.

Open Forum 14
Six pages of readers’ programs.
Battlestar 21
Win a ZX Spectrum.

Programming 22
Martyn Sudworth takes a user’s eye

view of the Jupiter Ace.

Dragon 25

The Working Dragon — mixing text and
graphics.

Spectrum 26
Line drawer by Nick Wilson.

Peek & poke 27
Your questions answered.
Competitions 31

Puzzle, Ziggurat, Top 10, Losers.

[ e — o — ————————————

SPECIAL OFFER TO SCHOOLS
£5 OFF A SUBSCRIPTION Tl(()LI;OPULAR COMPUTING
WEE

For a limited period we are offering a £5 discount to subscribers from schools in the United Kingdom.

Schools Offer

pupil or a teacher.

Please tick the relevant box.
| enclose my cheque to Popular Computing Weekly for

Popular Computing Weekly can be sent to your school every week. It does not matter whether you are a

| would like to take advantage of this special offer. Please send me:
0] 52 issues at £14.95 (normally £19.95) [J 26 issues at £7.48 (normally £9.98)

Sord is a most unlikely Japanese
company. Founded in 1970 by
Takayoshi Shiina, with an initial capital
investment of just £1,790, Sord has
become one of Japan'’s leading micro-
computer manufacturers with a multi-
million pound turnover.

Most companies in Japan are either
small family businesses or giant cor-
porations like Hitachi and Sony. Tradi-
tionally, most Japanese employees
expect to stay with one company for
life. The way to the top is via a
carefully structured promotional lad-
der that takes years to climb.

Takayoshi Shiina is, in Japanese
terms, a maverick. Not content with
establishing his own company, he has
gathered together some of the top
hard- and software brains in Japan.
Perhaps his greatest coup was in
persuading Toshiaki Kamijo, the man
behind the Sony Walkman, to join
Sord in November 1981.

While the practice of head-hunting
is well established, both in the UK and
the USA, it is virtually unknown in
Japan.

Shiina’s activities may not have
endeared him to his fellow Japanese
competitors, but they have resulted in
a company that bears comparison
with both Apple and Sinclair. With a
PAL version of the Sord M5 micro due
to be released in the UK shortly, |
believe we may yet hear more of Sord.

Next Thursday
Can you escape from the green blocks
that threaten to surround you? Will you
reach the flashing square that could
save you? Find out in Computer Sur-
round, a new game for Spectrum by
David Oxley.

Name Home A
Position at school
School Please send this form, and cheque, to Popular

I School Addi

Computing Weekly, Subscription Department,
Hobhouse Court, 19 Whitcomb Street, London
WC2 7HF.

e o e e e e e o o — ————— —————————
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New Desk
New moves

Continued from page 1
for use in education.

The new style 8000 series
machine will be available in
January. The 8032 (32K) is
priced at £995 plus VAT. The
8096 (96K) costs £1,195 plus
VAT.

Commodore has also
announced a five-year shared
technology agreement with
Zylog, the US chip manufac-
turer.

This gives Commodore ac-
cess to 16- and 32-bit know-
how. Zylog’s Z8000 chip,
which can support CP/M 86,
has been used to develop a
16-bit second processor card
for Commodore’s new 700
machine.

Commodore
64K portables

COMMODORE has
announced a new range of
portable computers based on
the Commodore 64 machine.

Planned for launch in Bri-
tain in May, three versions of
the new micro will be avail-
able.

The basic model, featuring
64K Ram, 5-inch screen with
black and white display, and
single 170K disc drive, is ex-
pected to sell for around £630.

The most advanced of the
three models, with 64K Ram,
S-inch full-colour display and
twin 170K disc drives, will sell
for about £950.

Honours List

award

ALAN BENJAMIN, Chairman of
the IT '82 Committee, has been
awarded an OBE in the New
Year Honours List.

He is currently Communications
Director for the CAP software
group. He has worked extensively
in the computer industry — as a
founder of SPL International, as
Director General of The Comput-
ing Services Association and as
Director of Corporate Com-
munication at ICL.

Sinclair and the
French connection

SINCLAIR may switch pro-
duction of his ZX81 and Spec-
trum microcomputers to

France, if Timex’s Dundee
plant goes on strike.
Last "“week - Timex

announced that it is to cut
1,900 jobs at Dundee, mainly
within its watches division.
Despite a warning from the
US-owned company that any
labour disruption would lead
to closure of the whole plant,
the 4,000 Dundee workers
narrowly voted in favour of
strike action if any compulsory
redundancies are made.

Although the planned job
losses do not affect computer
manufacture, any industrial
action could have serious im-
plications, and Clive Sinclair
reacted sharply to news of the
vote.

“If the threat of strike ac-
tion is not removed in discus-

sions between management
and unions, and a full strike
appears inevitable — which
would affect our production —
we will move our business
elsewhere, probably per-
manently,”” he said on
Wednesday.

“‘Accordingly, we have
identified new sources of sup-
ply which would ensure com-
plete continuity of production
levels and enable us to guaran-
tee supplies to all our
customers.”’

One of the new sources of
supply is thought to be
Fralsen, an electronics com-
pany based in Besancon,
France. Fralsen is owned by
reclusive Norwegian business-
man Fred Olsen — a shipping
magnate who also controls
Timex through a major share-
holding in Nimslo, and is thus
familiar with both Sinclair and
his products.

Olivetti spark

printer for Acorn

ACORN computers has
adopted the Olivetti printer
for use with its microcompu-
ters.

The printer, called the
JPIOP, uses the non-impact
‘spark ink-jet’ printing
method. Minute particles of
the carbon print rod are
‘spark’ transferred to the pap-
er through a 7 x 7 dot matrix.
In this way the print head has
no moving parts, reducing
print noise and increasing re-
liability.

The machine can accept
either 8 or 9 inch (pin-to-pin
width) plain roll or continuous
paper.

The JPI bi-directional prin-
ter has a 96 ASCII character

set formatted either as 80, 96
or 132 columns. Double width
and double height characters
are possible.

In high-resolution plotting
mode the printer is dot-
addressable and has a resolu-
tion of 110 X 216 pixels per
inch (horizontal X vertical).
Other graphics modes include
reverse and zoom.

The Acorn JPIOP prints at
83 characters per second (50
lines per minute) and has a
shortest-path seeking capabil-
ity.

The unit comes complete
with Centronics interface and
1K onboard printer buffer,
priced at £395 plus VAT.

01-930 3271

[ 1)

Waiting for
-

Oric
AS Oric’s hardware produc-
tion hits a problem, plans of
extended software for the
machine have been
announced.

It now seems that there will
be no 32K version of the Oric
1. Difficulties in finding a suit-
able direct chip replacement
have been blamed for the deci-
sion to shelve the mid-range
machine only six weeks after it
was announced.

Meanwhile further prob-
lems — particularly with the
colour display (see the review,
Popular Computing Weekly,
January 13) — have delayed
production of the first 16K and
48K machines as the order
back-log builds up.

On the software side there is
some good news. Tansoft, the
software development division
of Tangerine, has been con-
tracted to produce a range of
material for the Oric.

An upgraded Rom providing
Extended Basic is planned.
Priced at £34.50 it will give the
machine commands such as
Usr, Proc, If-Then-Else and
Do-Until.

The Forth cassette, prom-
ised free with every 48K
machine sold, should be avail-
able in February.

Also being developed is a
range of games and business
material. Oric Chess, Oric
Lander and Zodiac (an adven-
ture game), 3-D Noughts and
Crosses and a multi-game pack
(five games) are scheduled for,
March, priced around £6. On
the business side, a Database
Management program (48K) is
being written, which will cost
around £20.

New micro
from Atari

ATARI has announced pre-
liminary details of its new gen-
eration of microcomputers.

The first new computer is
the Atari 1200XL, an up-
graded Atari 800 machine with
64K Ram, expected to sell for
around £575.

Software and peripherals
available for the Atari 400 and
800 machines will be compati-
ble with the new computer.

At the same time as details
of the 1200XL were released
in the US, the UK price of the
Atari 800 machine was cut
from £499.95 to £399.99.
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Is this the end of

SPACE INVADERS

as we know it 2?4}

An Unbelievable
Video Game from
C Tech. If you
want the latest in
Software then this
is for you.

The Program begins
with a full colour
KONG jumping
across the screen

PANIC
ISLAND

The Standard
Panic Program
has been modified
to produce

Panic Island,
where you must

causing the stairway (& bury Monsters
to tilt out of place, Y " :nd_ h:c_art for
then your man must . I\ buried Treasure...

run up the ladders ..before they
avoiding KONG'S hunt you.

s il Nwe

barrels to rescue
his girl.
The final scene has
lifts and fireballs all
in full colour, sound
and with M/C subroutines.

plus
Panic Island
FOR THE 16K OR 48K

SPECTRUM £5-00

CwTECH SOFTWARE

184 Market Street, Hyde, Cheshire 061366 8223

SPECTRUM ARCADE PACK

CITY BOMBER, POLECAT, BREAKOUT,
SUBHUNT, CRAZY RACE, FRUIT MACHINE, £5 00
MISSILE COMMANDER, AND LUNAR LANDING .

8 Brilliant Games for only £5.00, incl. p&p

Available now in good computer shops, and mail

order.
=

LOW PRICES ... NEW LOW PRICES ... NEW LOW PRICES ... NEW LO!
EW LOW PRICES ... NEW LOW PRICES ... NEW LOW PRICES ... NEW
... NEW, LOW PRICES ... NEW LOW PRICES ... NEW LOW PRICES ..

J

- e Yig

"SPECTRUM
FOOTBALL
MANAGER

™ Eooes

T -
v a oo & GG o0eszo | We're tired of telling you
PROMOTION & RELEGA. || Aowgoodourgamess......
TION * TRANSFER MARKET MMWM””
* TEAM SELECTION * SAVE Nl ', ¢,

GAME FACILITY * LEAGUE 1 received a copy of your Football
Manager, Spectrum 48K game a couple
of weeks ago and felt | must just write
st St e
dictive game"”.

i ot oo s v
S TRl Yo, b the adieh DAY
sion. After having played six seasons |
L e e Mo B

oA 04 AL o A e St
division. All of which took about nine
hours of being glued to the screen.

Since resching the first division |
have increased my skill level and am
e Sl B Sle S00i or Sceaspe
and about 15 hours!

D CH MO
LABLE AT BOOKSTORES & COM
PUTER SHOPS INCLUDING BUFFER
MICROSHOP, LONDON & MICROWARE,
LEICESTER. 30 GRAPHICS ONLY INCLUDED IN
SPECTRUM VERSION

]
e 8 ) S = A
HARDWARE REQUIRED
Spectrum 48K RAM  ZX81 16K RAM
To Order send Cheque/P.0. payable to

ADDICTIVE GAMES

at: Dept. P.O.C. P.O. Box 278
CONNIBURROW.

MILTON KEYNES MK14 7NE

STATE COMPUTER
LT

The reason I am suprised that | have
played this game more than any other in
my library over the last two weeks, is
because | don't really like watching
football on television. | don’t even sup
port a team. The structure of your game
is such that anyone can play it

P. A. HACKMAN,
BURY ST. EDMUNDS
ORIGINALS CAN BE SEEN ON REQUEST

PIMANIA

THE ADVENTURE GAME THAT'S FOR REAL ! £6,000 PRIZE!

earth’s richi

PIMANIA - whe:
the Pi Man rules supreme! He

ophones turn into hanglider:

48K SPECTRUM’
I6K ZX8I
DRAGON 32°
BBC Model B’

£l AUTOMATA Ltd. (P)
65a Osborne Road

slo ::;::nmdoulh PO5 3LR
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LETTERS

Not if you don’t
hammer them

have recently purchased a
Vic20 and a Jellymonsters
game which I find very good.
However, could you please tell
me if continued pressing of the
same four keys, to move the
gobbler, will wear these keys
out? I have bought a joystick,
but I find it very hard to use
and slower in response than
the keys.
Jane Granger
8 Limes Avenue
Elm
Nr Wisbech
Cambridgeshire
One of the advantages of the
Vic20 is its full-size, typewriter
style, keyboard. It should
stand up to repeated key press-
es without much difficulty,
providing you do not hammer
the keys.

Programmed for
retirement

have always wondered what
astronauts do after they re-
tire from NASA. Now I know
— they write programs for
Spectrums and send them to
Popular Computing Weekly.
PS Lunar Lander by Gor-
don Cooper was very good.
David Hartley

er. .. Imean Neil Armstrong
17 Towers Way

Leeds

West Yorkshire LS6 4PJ]

Expanding the

Dragon

Dragon users may like to
try expanding their
memories, at no extra cost to
themselves. If you are not
using Hi-res, then enter Pclear
1 immediately after switching
on your machine. This in-
creases the space available for
data and programming by
4.5K (more than the Vic20’s
user available memory).

However, although this
command will work if used in
the first line of a program, two
problems may occur:

a) The memory will only be
increased after the program is
Run. Thus the extra space is
only available for variables
and files loaded from tape or
keyboard, not from the prog-
ram.

b) A more serious problem
is that any program which uses
Hi-res commands sets the de-

fault Pclear 4. After this, or

any other Pclear command,

the Dragon rejects Pclear 1 as

an error. Also, before using

the “*memory expanding”

program, you must first switch

off the Dragon if you have

used a Hi-res program pre-

viously (even manual reset
does not seem to work).

David Markwell

39 Chequers Park

Wye

Ashford

Kent

Linking up for
good sound

hile reading your

November 11 issue, I
read A Laird’s letter about
amplifying the ZX Spectrum. I
tried this out on my tape cas-
sette and it worked, albeit with
a lot of interference. But, as A
Laird said, “what do you want
for nothing?”

I then had an idea — why
not try my cassette on my
Philips stack system? I tried
this by making up a lead with
the standard ZX jack plug and
a standard Philips jack plug
(the two jack plugs cost 70p
and a length of two-core cable
was 36p). I then soldered
them together and plugged
one end into the Spectrum mic
socket and the other into the
mic socket of my Philips stack
system.

I was amazed at the sound

that came out — I could have-

the bleeps as low as I liked or

as high as my speakers are

capable of, which is 40 watts

per channel. There is no back-

ground noise at all. As most

people have a hi-fi system,
they may like to try this out.

Michael Jeal

30 Cherry Road

Shrublands Estate

Great Yarmouth

Norfolk

A bug much
admired

ith reference to Spec-

trum “bugs”, I have en-
countered difficulties in using
the In function to read the
keyboard as suggested in the
manual (page 16).

There appear to be two
separate causes of the prob-
lem, the first being illustrated
by the program below:

10 BORDEROQ : PAPEROQ :INK7:

CLS

20 PRINTAT 0,0; IN 32766
30 GOTO 20

This should give 255 on
screen with reducing values
down to 239, depending on
which keys are pressed in the
right-half of the lower row. In
fact this returns 191 with no
keys pressed and appropriate
reductions when keys are
pressed. This suggests that bit
6 of the byte read, which
indicates the state of the ear-
phone socket, is being held at
0. Interestingly, if the Border
0 command is now deleted,
the correct figure of 255 is
produced. Any explanations?

The second problem
appears when a program is
Saved line 1 in order to make
it auto run on loading. Once
again, the value of 191 is re-
turned by the In function.

I telephoned Sinclair Re-
search with a query about this
problem and was told that the
only reason they could think of
was that my tape recorder was
giving a signal at the earphone
socket when not running. In
pursuit of this idea I tried
again and unplugged all the
cassette leads after loading
and, you guessed it, it still
gives 191. The peculiarity of
this effect is that if I break into
the program then enter Run,
the value returns to 255.

In case this was just a one
off problem, I prevailed upon
a friend to try the same thing
on his machine and it behaved
in exactly the same way. Has
anybody an explanation of
these problems or does any-
body have a machine that does
not produce these results? The
only thing I have not tried is to
run the above on a new style
pcb machine as both machines
tested were from the original
batch requiring the plug-in
board for expansion.

I would be grateful for any
suggestions as I find this func-
tion much better to use than
Inkeys, in that it will read

more than one key pressed

together and does not require
as much error trapping.

M R Lows

20 Awelfryn

Amliwch

Gwynedd, LL68 9DG

Improvements

by renumbering
would like to thank A J

Clavier (Letters, September
30) for his improvements to
the Spectrum renumber prog-
ram. But, I should point out
that there is a misprint in his
corrections — the 299 in line
9967 is really a 229.

While reading his letter, I
thought that there were sever-
al other situations apart from
Goto, Gosub and Restore that
needed renumbering: namely
Run, List and Llist, all of
which can take a line number
after them. If used in a pro-
gram 'being renumbered, line
9967 should now read:

9967 IF PEEK | 229 OR PEEK | 240
OR PEEK | 255 OR PEEK | 247 OR

PEEK | 236 OR PEEK | 237 THEN GO
SUB 9971.

I am confident that this is
the final useful improvement
that can be made, until some-
one converts the whole prog-
ram to machine code.

Bill Longley

388 Ipswich Road
Colchester

Essex CO4 4EX

Grid printing
for graphics

Below is a little program for
all those Spectrum owners
with printers who do not know
what to do with them. The
routine prints cut a grid for
defining user-defined
graphics.
Andrew Cleminson
40 Darrington Drive
Warmsworth Doncaster
South Yorkshire DN4 9LF

2 FDOR N=@ TO
TV N5
_DARTH

Ta

1 REM UDG GRAPHICS GRID
?: READ A: POKE

NEXT
255,129

7 LPRINT

2]

1] g E3 011
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Flipside

A new game for Vic20 by Shahid Butt

lipside is a fast moving graphics game,
which requires quick reactions. You are
in charge of a ball which is continually
moving around the screen. Pressing the
keys Q W,E,A,D,Z X and C change$ the
direction but not the speed of the ball.

The letters of the alphabet appear in
random positions on the screen. You must
use the control keys to guide the ball over
the letter. When a letter is successfully
“hit”, it disappears and another letter
appears elsewhere on the screen.

The object of the game, which runs on
an unexpanded Vic20, is to “hit” all the
letters of the alphabet within the time limit
of two minutes and 30 seconds. If this
proves too difficult, you can make the
game easier by changing the figure 230 in
line 170 to a higher number such as 500.

There are five skill levels which draw
mazes of varying complexity. The more
complex the maze, the more difficult it is to
guide the ball to the letters.

Please note that this program was listed
by a printer linked to a Pet computer. The
special symbols used to indicate the col-
ours have therefore been omitted. Instead
the appropriate colours have been spelt
out in square brackets in the following lines
— 40,55,80,95,100,365,380,385 and 395.
Program notes
Lines 25-30 set up the variables.

Lines 80-85 ask which skill level you require (1-5).
Lines 140-175 provide the continuous ball movement,
carrying out all the necessary rebounds

when the ball reaches the edge of the
screen.

Lines 180-220 check if a particular key has been
pressed for changing the ball move-
ment

Lines 230-280 provide the ping as the ball hits the side

of the screen. These lines also direct
the ball in the opposite direction

Lines 285-300 remove the letter from the screen once

the ball has hit it

Lines 305-315 stop the game and tell the player that
his time is up. This time check is
carried out in line 170 — the number
230 in this line indicates the time limit of
two minutes and 30 seconds.

Lines 370-470 print out the keyboard controls for the
ball movement

Lines 425-600 are the subroutines for printing out the

various skill levels.

Lines 605-640 hold the main subroutine for printing the

border round the screen so that the ball
can bounce off it
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S REM # PING

FOMG #1 %
F’EH . d "-‘vHFiHI[I BUTT #
1818/

*

TL=F&68@:TR=7781 :BL=2164 :BR=818%

38 A=1:B=81 2:E=128:AAR=38728 :SP=36872

35 FOKESF .22

48 PRINT"JUELL ] ApmRRly LB

45 PRINT"RREBBIE FING FOMHGH#1

S8 PRIMT"pRRBIR i

S5 PRINT"RMCGRHM] INSTRUCTIO

58 GETA$:IFA: YU THENGOSUBS

65 IFA$="N"THEN7S

va GoToea

75 POKESP, 9 R

88 PRINT"[ELKIISSMRENTER SKILL LEVEL
e

85 INPUTSKX:IFS ORs STHENSE®

2@ FOKESP.17@

35 FPRIMT"JLREDIEENOL HAYE 82 MINS AND
3@ SECSs"

1aa

185
118
115
126

125
13@

135
148
145
15a
155
168

17a
175

13a
138
198
195
2aa
285
218
215

FRINT"MERRFPRESS ANY KEY TO PLAY
EEENRERRIEIREDIFING FONGH#1BIBLLID"

FOKE198,@:MAIT158 .1 :FPOKEL1SE . @
GOSUE425

REM % START *

TI#="0@aa2a"

BR=INT{S@6%RNOC 12 2+TL : IFFEEK (BA
CTHEM12S

IFCBA+A 4348THENLE=INT (252%¥RNDC1 5 5

+TL:GOTO148

HEN138
SSTHENZZ2@

ETHENZ8S

*CTHENZ23@

IFYAL < TI:SJ 23BTHENZES
FOKEBRA . C :BA=EA+A :POKECBAY B

POKE<ER+AR: BB

GETHM$ : IFM$=""THEN1SS
IFM$="M"THENA=-22 : GOTO155
IFM&="0"THEMA. GOTO15S

SOTO1SS

445 TP=160:RI=160:B0=160:LF=160:CL=2:

450 GOSUBE@S
455 RETURN
460 REM % L 2 *

465 TP=98:1RI1=97 :B0=226:LF=225:CL=2:5CH=2.

47@ GOSUBEGS

CANDPEEK CBA-A»<>CTHEN18@

IFM$="C"THENA=23:G0TO155

EOTO 188

REM % PING ¥

FORP=1TOS :FOKE36E7S . 200 :HEXT &
a

THENF=-1:GOTO1SS
1 THENA=1 :GOTO1SS
22THENA=-22
22THEMA=2

GOTOLS
:L:CI'I 015

: IFPEEK.(BR+A>
GI’JTCIl‘ﬁ
=231 IFFEEK CBA+A<>CTHENMA=-23
uCITDlSE
REM % EXFLOSION #*
POKEBA+ 2 :POKECBR+A+AAD (EXX

FORP=28@TO25SSTEF2 :POKE3887S .. P
FOK
POKEXL BFHH LC:GOTOL3E

REM #* TIMES UP %

FORX=1T048 :PRINT :NEXT

FRINT" YOUR TIME IS UP":GOTO3S5@
REM # FINISH #

NI$ ID$CTIF, 3,20 eSES=RIGHT$(TI$.2>
TO4E :PRIMT :NEX
F IMT"pRpYOU TOOK"
FRINT"EM"MI$" MINS AND
HTO FINISH":

NEXT 3

PRINT"MMION  SKILL BLEYEL"SKX
FRIMT" saleln ANOTHER G0 (YoM "
GETA$: IFA$="Y"THEN32

IFA$CE"N" THENSSS

FOKESP, 27 :PRINT " JERBMECREDIO. K. B
C[BLUIEYE" :END

REM % INST #

POKESP . 186
F‘F’INT“m[LVN]tONTROLS!"
FRINT" EEDC WHT 1 W

FRINT"XRRBRRR] - | "

PRINT" SNRBRRRF — [PED].[wHT] - o"
FRINT"XRBRRRBI ~ | "
PRINT"RERRBRE X C"

FRINT" EMEERRRRFRESS “SPRACE”"
GETA$:IFA$C{>" "THEN4135
RETURN

REM #* SKILL *
ONSKXGOTO448 ., 468,500,540, 575
GOTOz@

REM % L 1 #

SCH=26:LT=2:BB=S:1EXX=2

9:LT=5:BB=0 :EX/=6

475 FOKETL,1@8:POKETR, 123 :POKEBR, 126 :POKEBL , 124 :FORK=TL+3TOTL+7 :FORY=3T0O7
480 POKEX+(22%Y), 102 :NEXTY :FORZ=15T019 :POKEX+(22%2)> , 182 :NEXTZ ¥

485 FORK=

495 RETURN
500 REM * L 3 *

505 TP=102:RI=102:B0=182:LF=102:CL=4 :SCK=2!

510 GOSUBEAS

L+14TOTL+18 :FORY=3TO7 :POKEX+(22#%Y) , 182 :NEXTY
490 FORZ=1STO13:POKEN+(22%2Z), 102 :NEXTZ, X

8:LT=4:BB=6 tEXK=2

515 FORK=TLTOTL+S:FORY=1TOS :POKEX+(22#%Y >, TP :NEXTY :FORZ=17T022 :POKEX+(22%2> , 102

520 NEXTZ,X:FORX:

¢=TL+16TOTL+22 :FORY=1TOS : POKEX+(22%Y) , 102 :NEXT
525 FORZ=16TO22 :POKEX+(22%#2), 102 :NEXTZ ¥

538 FORX=TL+76TOBL-43STEP22:POKEX, 102 :POKEX+1,182 :NEXT

535 RETURN
540 REM % L 4 *

“

545 TP=113:RI=107:B0=114:LF=115:CL=2:SCX=174:LT=6:BB=6:EX%=3

550 GOosSuBeas

555 POKETL,112:POKETR,110:POKEBR, 125 :POKEBL , 189 :FORX=TL+1TOTR-1 :POKEX+(22%5)> , 182
S60 POKEX+(22%11),102:POKEX+(22%17)>, 182 :NEXT
S65 FORX=TL+1TOTR-1STEP2 :POKEX+(22%5), 32 :POKEX+(22%11) ,32 :POKEX+(22¥17) , 32 :NEXT

57@ RETURN
S?S REM # L S #

580 TP=214:RI=214:B0=214:LF=214:CL=2:SCK=59:LT=0:BB=6:1EX"=2

585 FORX=TL+22TOTL+27:POKEX,16@
598 GOSUBEGS

595 FORX=TL+4TOTL+17 :FORY=5TO17 :POKEX+(22%Y) ,214 :NEXTY X

600 RETURN
685 REM # BORDER *
618 PRINT"D" :POKE36379,SCH

615 FORX=TL+AATOBR+ARA :POKEX , CL :NEXT

620
625

TLTOTR :POKEX , TP :NEXT

642 RETURN

TRTOBRSTEP22 :POKEX . RI :NEXT
63@ FORX=BRTOBLSTEP-1 :POKEX,BO :NEXT
635 FORX=BLTOTLSTEP-22:POKEX,LF :NEXT
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Watford Technical Books

aG0OBBLER

PUCKMAN FOR 16K ZX81

BEAT THAT HIGH SCORE!
GOBBLE THOSE DOTS
BEFORE THOSE MEANIES
GOBBLE YOU! YOUR ONLY

AIDES ARE FOUR "“POWER
PILLS” WHICH MAKE THE

MEANIES EDIBLE. BUT
NOT FOR LONG!

® MACHINE CODED FOR FAST ACTION
®EXTRA “GOBBLER"” FOR 10,000 POINTS

®ON SCREEN SCORING

®HIGH SCORE WITH “ENTER NAME"” FACILITY
®UP TO 4 PLAYERS

AN ANNOYINGLY FRUSTRATING GAME!FOR ONLY £5.95

We slightly regret that we cannot supply the above, but you can
probably find it in every other bookshop in the world.

/257 eROIDS =

STAY ALIVE AS LONG AS POSSIBLE IN OPEN SPACE FILLED WITH FLYING ROCKS.
SCORE BY SHOOTING THEM — WHICH ALSO CAUSES THEM TO BREAK INTO LOTS
OF LITTLE BITS AND MAKES LIFE EVEN WORSE!

On the other hand, if it's books on computing or electronics that
you are after, Watford Technical Books would be the answer. E.g.
for just £9.95, including p&p, you can be the proud owner of

Assembly Language Programming for the BBC Micro-
computer by lan Birnbaum — already a classic book.

If you can't visit Watford and save a little p&p, send SAE for lists
or phone. We're open daily till 6.00 (Weds till 1.00, Sat till 5.00).

Access and Visa will do very nicely, thank you, including by
phone.

105 St Albans Road, Watford WD1 1RD
(2 minutes from Watford Junction Station)
W el Watford (0923) 23324  minmemm

10

Atari

Customer Support

We need a micro enthusiast, preferably an Atari
owner, totalk to the users of the ATARI 400 and ATARI 800
Home Computers and answer their queries and questions.

®MACHINE CODED FOR
FAST ACTION (NOT AS EASY AS IT
®ON SCREEN SCORING SOUNDS!)
® HIGH SCORE WITH @ SHIP MOVES JUST LIKE
ENTER NAME' FACILITY ARCADE VERSION
®UP TO4 PLAYERS ®ROTATE LEFT/ROTATE
RIGHT/THRUST

THIS GAME IS JUST AS BAD! - AND ONLY £5.95

®EXTRA SHIP FOR 1,000 PTS ® FIRES IN ALL 8
DIRECTIONS

© INCREASING NUMBER
OF ASTEROIDS

® THREE ASTEROID SIZES

®'NASTY' ALIEN SPACE.
SHIP (FIRES BACK!)

AN OFFER FOR REAL MASOCHISTS -BOTH TAPES FOR £9.95
MAIL ORDER ONLY-PLEASE MAKE CHEQUE/PO PAYABLE TO

THE SOFTWARE FARM DEPT CW 5
CRAIGO FARM BOTANY BAY TINTERN, GWENT F

63 MICRO

real world
CONTROL INTERFACES
Electronic switching control with Input Sensors
OPTO-ISOLATED FOR COMPUTER SAFETY

Unit MM83/1 All high-speed solid state, four input channels
sensing up to 25 VDC, four output channels each sinking up to 48

¥ : : VDC "2 amp. All opto-isolated, diode protected................ £19.95

Ur rapi 1 we have be le to t
e b el Unit MM83/2 As above, but HIGH VOLTAGE relay switched
need to replace him % outputs handling 240 VAC 1 amp or 24 VDC 2 amp.......... £22.95

To apply you must have micro experience, preferably
Atari specific and be fully competent in BASIE. If you
have experience of ASSEMBLER this would be a plus
point. You must be able to differentiate between
hardware/ peripheral/software/user problemsand clearly
communicate the answers.

Your personality must be energetic and outgoing
Wwith a pleasant telephone manner. As well as dealing
with customers on the phone you will attend exhibitions
and user group meetings. You will also be responsible for
training other Atari staff and maintaining reference
sources.

Based in Slough, some travel is involved,and there
fore a full driving licence is required. Preferred age range
is 23-35 as it is unlikely that anyone under 23 years of
age will have sufficient experience.

We offer a very competitive salary supported by a
generous benefits package. If you can bring us a flexible
and analytical approach, prospects for career development
could hardly be better. We'e succeeding in a fast-moving
field and we're looking for an ambitious man or woman

to succeed with us. Please write today with full personal
and career details to:

/

.
David Konrath, Consultant, Atari International (UK) Inc.,
Atari House, Railway Terrace, Slough, Berkshire.

o .

Unit MM83/3 Solid state EIGHT output channels, no inputs, each
sinking to 48 VDC /s amp £19.80
Unit MM83/4 As above, but high voltage relays £24.60
Unit MM83/5 Eight opto-isolated inputs only, spec. as MM83/1
£19.95

* % % % Qutputs can be paralleled for more current * % %

EACH UNIT READY TO CONNECT AND USE. PLUGS
STRAIGHT IN TO BBC USER OR PRINTER PORT

BBC JOYSTICKS with FIRE buttons now................ £17.95 pair
Post and packing £1 per unit, three or more free. VAT 15% extra

i_ BBC B main board CIRCUIT DIAGRAMS with Econet etc. -i
£2.50 plus large SAE inclusive return-of-post 3
SEND SAE for full details of our products.
Im 114 LONDON ROAD
IPSWICH
IMLB SUFFOLK IP1 2HG

Telephone 0473 — 50080 10am — 5pm
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The fun of
the fairs

David Kelly reports on the
spate of recent micro shows
around the country.

November 25 to 27

Northern Computer Fair, Belle View,
Manchester

In terms of the number of visitors, this
Belle View show was rated a great suc-
cess. Attendances on each of the three
days were high — 4,500 on Thursday,
4,500 on Friday and over 8,000 on Satur-
day.

Some 50 companies were represented,
including most of the major software com-
panies — Quicksilva, Artic, Silversoft and
Bug-Byte.

There were some notable absentees

Lone photographer at the London Home Com-
puter Show, Westminster.

among the machine manufacturers. Com-
modore was missing, as was Sinclair. Both
Dragon and Lynx were present, but neither
was able to sell machines over the coun-
ter. The first Lynx computers are only now
beginning to appear and Dragon — suffer-
ing pre-Christmas shortages — was refer-
ring would-be buyers to local dealers.

The Northern Computer Fair was in-
tended to cater for both business and
hobby interests. In practice, it was a show
for the home enthusiasts. Stands offering
games software did a roaring trade; those
with business systems were disappointed
with the response.

Surprisingly, for a show of this kind,
there was almost no new material —
hardware or software. Eve and Paul Gor-
ton, on the Acorn Users’ stand, demons-
trated a device to aid the physically hand-
icapped — using a loudspeaker input to
control the progress of a computer game.

December 11 and 12

Christmas Microfest '82, University of
Manchester Institute of Science and
Technology

The Christmas Microfest was a fairly quiet
affair. It suffered from the proximity of the

treet Life Street Life

Street Life Street Life

- e "

%

Northern Computer Fair, which was held in
the same city only two weeks earlier.
Considerably smaller than the first Mic-
rofest, held earlier in the year, this show
had only about 20 exhibitors and was held
on one floor rather than two. Only two

manufacturers were represented — Micro

Marketing for Jupiter Ace and Professional
Data Systems for Epson.

Many of those present — Campbell
Systems, Fuller and Lothlorien — had a
disappointing show. The only company to
have a busy two days was bookseller
Haig and Hockland.

The lecture programme, so much a part
of the first Microfest, was also disappoint-
ing. Only two lectures were given — one
an introduction to microcomputing and the
other dealing with peripherals.

One bright spot at the show was the first
outing for Imagine Software’s new game,
Arcadia. The cassette, being sold from the
Fuller stand, generated quite a bit of
interest.

December 18

Fifth ZX Microfair, New Horticultural Hall,
London

A highly successful one-day show re-
solved any doubts about the future of the
ZX Microfair series. Following two dis-
appointing shows earlier in the year, a well
attended show was needed and the Christ-
mas show was just that.

Over 7,000 visitors came along,
packing the hall to bursting point. This was
the biggest Microfair so far with over 120
exhibitors. Although there was nothing
new to be seen, pre-Christmas buying was
much in evidence.

The fair was notable for the re-
appearance of Sinclair Research, absent

™ . - 50"

Attention caught at the Fifth ZX Microfair,
Westminster.

Crowd scene from the Northern Computer Fair, Manchester.

reet Life Street Life

-

for the last few shows. For the first time
Spectrums, both 16K and 48K, were being
sold over the counter. It was amusing to
see the Sinclair staff attempting to break
into their giant red cash-box with a screw-
driver, having mislaid the key.

AR s
It was worth every minute. London Home
Computer Show, Westminster.

January 7 to 9

London Home Computer Show, Royal
Horticultural Society’s Old Hall,
Westminster A

We must wait to see whether 1983 will be
the year of the Dragon — but it certainly
got off to a good start.

The London Home Computer Fair, held
a fortnight ago, was dominated by the
Dragon 32 microcomputer. Of the 50 or so
exhibitors, many offered new software for
the machine — including Salamander,
Microdeal, Postern, A & F, Romik, Lothlo-
rien and Hilton. On the hardware side,
Microdeal was selling a light-pen for the
Dragon at £12.

The show also saw the first software for
the Commodore 64 machine — Llamasoft
sold a version of its Grid Runner program
for £8.50. Surprisingly there was very little
of interest to the Vic20 owner — Rabbit,
Romik ‘and Llamasoft being the main
software houses present.

There was also little interest in the’
Spectrum material on display — both
Quicksilva and Silversoft were dis-
appointed at the response.

Allin all, an enjoyable exhibition. Attend-
ances over the three days totalled just
under 12,000. The next Argos show will be
at Manchester in April. |

20 JANUARY 1983

1"



REVIEW

eople have been playing chess on

microcomputers almost since the first
micro was launched in 1975. The standard
of these programs has steadily improved
since 1977, as word of old and new
techniques began to filter through to
machine code programmers.

The advantages of programming chess
for a micro are a fairly large computer
memory (the early dedicated chess com-
puters mostly used only 4K programs, the
4K chip having just come down in price),
and the ability to provide a graphic display
of the board and pieces. Unfortunately,
chess requires the movement of black and
white pieces on black and white squares
and this requires some ingenuity in draw-
ing the pieces, particularly on machines
such as the Tandy TRS80 with their low
resolution graphics.

The hardest part of defeating the early
programs was trying to understand which
piece was which. | have not forgotten the
shock | once had when a ““pawn” shot out
across the board to capture my queen.
The advent of colour computers consider-
ably eases the problem — for example red
and blue pieces can be placed on yellow
and green squares.

One of the earliest chess programs,
released for use on microcomputers in
1978, was Jenning’s Microchess. Original-
ly found on the Pet computer in 6502 code
and on the Tandy TRS80 in Z80 code, the
“1.5” version occupied some 4K of Ram
and was written entirely in machine code.
Before long, the “2.0” version, an im-
proved 8K program, was released offering
some additional book openings. In its
various versions, Microchess has now sold
well over 20,000 programs worldwide and
can still be found for the Pet, TRS80,
Apple and Atari 400/800 computers.

Microchess uses a limited look-ahead
with up to eight levels of difficulty. Its
standard of play is rather weak, but suit-
able for beginners.

In 1978, Dan and Kathe Spracklen
invented an 8K program in Z80 code which
they called Sargon. Within a few months it
had come top of one of the early all-
computer chess tournaments. The prog-
ram was published in book form as Sargon
— a Chess Program containing the full
macro-assembly code. Various versions of
Sargon | are now available in the UK.

The first version was for the ubiquitous
TRS80, at about £15. It made sophisti-
cated — and largely incomprehensible —
use of the machine’s limited graphics
ability. Sargon | is also available for the
Nascom |l computer, complete with a
special graphics Rom and the book for
about £45. Yet another version can be
obtained free of charge to members of the
Yeovil Sharp Users’ Group for the Sharp
MZ-80K. This uses only upper and lower
case letters to represent the pieces, which
are lost in the large surrounding squares.
My copy has a slight bug in the queen’s
pawn opening move.

Sargon | was also translated into 6502
code for the Apple computer, whose high-

res graphics provided one of the first easily
understood chess boards on a screen.

* Sargon | has six levels of play, each
level representing one half move (one
play) of search ahead. Level one takes
5-10 seconds per move, level two around
aminute and level three up to five minutes.
Level six is reputed to take up to 48 hours
per move, and may be useful for postal
chess.

There are only two book openings, P-K4
or P-Q4. The standard of play is good,
even at the lowest level. In 1979 this was
the strongest program commercially avail-
able.

The Spraklens followed up Sargon | with
Sargon II. This has not been published in
book form, but is licenced by Hayden to
several software distributors. Sargon Il
embodies new methods of searching to
deep levels and is much faster than
Sargon I. There are seven levels, ranging
from a few seconds to several hours for
postal chess. Most of the levels operate
well within the tournament limits of three
minutes per move.

Sargon Il was originally written in Z80
code, but was soon translated into 6502
code in which form it has done very well in
numerous all-computer chess tourna-
ments. Sargon Il was the immediate pre-
decessor to the famous Sargon 2.5 chess
computer and is thus a grandfather of the
present series of immensely powerful
commercial chess computers such as the
Champion. Challenger and Morphy.

Sargon Il occupies less than 16K Ram
and provides several standard book open-
ings. Not only is it very fast, but its
standard of play far exceeds that of the
majority of other microcomputer programs.
Another feature is the excellence of its
endgame play, an area where the Sprack-
lens seem to excel — and which is much
poorer or missing altogether in many
competitive programs.

Sargon Il can be purchased on cassette
or disc for the TRS80 Video Genie
machines where, curiously, the graphics
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CP Software’s SuperChess for the ZX Spectrum.
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John White looks at chess program)

are even worse than for the Sargon I, and
for the Apple where the graphics are
excellent. A Rom version, with good colour
graphics, is also available for the unex-
panded Vic20. You should expect to pay
between £20 and £30 for Sargon /I.

hilidor Software, designers of the pre-

sent commercial world chess computer
champion, Chess Champion Mk V, wrote
the Pet Chess program for the Pet compu-
ter, distributed by ACT Microsoft. The
graphics are excellent and very clear,
showing what can be done with a limited
graphics set. The standard of play is also
very good, particularly in the way the
pieces are moved into attack positions and
pawns are advanced.

Pet Chess plays remarkably like a hu-
man opponent. Against this must be set
the fact that the program’s playing strength
is a little weaker than Sargon /I, and it
exchanges pieces at every opportunity.

YOu
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im s old and new for the Vic20, Pet, ZX81, TRS80 and Spectrum.
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The king is a little static in the endgame
where the program relies on the excell-
ence of its pawn moves.

Pet Chess has a colossal book opening
library of 3570 moves, including some
unusual lines, and requires a 32K Pet to
run in. Pet Chess is one of my favourite
programs. Its strategic abilities enable it to
mimic human play, compensating for its
slight tactical inferiority to other strong
programs. Expect to pay around £25 for a
cassette or disc version for the Pet 3000,
4000 and 8000 series machines.

The strongest chess program for the
ZX81 is Artic's ZX Chess II. Although this
provides a screen display using letters for
pieces, a special graphics version is avail-
able from QuickSilva for some £45, includ-
ing the price of their special graphics Rom.
These graphics are fairly simple but
reasonably clear.

ZX Chess Il is a 9K program which
features a few shallow book openings and
has extra endgame routines added to
improve the play in this important area.
There are seven levels of which five play
within normal tournament speeds, looking
up to eight ply ahead. Provisionally graded
at BCF 110, this is one of the best of the
non-professional programs. ZX Chess I/
can be purchased for £10.

Artic has also produced a version of ZX
Chess Il for the Sinclair Spectrum — £14
— requiring 48K Ram. The graphics are
similar to those shown in the Sinclair
Spectrum advertisement. A talking version
is also being developed.

Spectrum-ZX Chess Il made an appear-
ance in the recent London all-computer
championship where it was heavily beaten
by dedicated units without being dis-
graced. All-computer matches measure
littte more than the depth of computer
search, and a dedicated unit is bound to be
faster than a domestic micro.

MikroGen’s Chess — also sold under
the Psion label — was one of the first for

the ZX81. At £6.50, this 10K program
offers five levels with “look-ahead”. There
are no book openings, but the program will
select randomly between moves of roughly
equal merits. The playing strength is a little
weaker than ZX Chess Il. There is also a
chess clock provided which can be used to
determine the time taken by two humans
over a game of chess.

The 48K Spectrum version of Mik-
roGen’s Chess is known as Chess when
distributed by Psion, and MasterChess if
distributed by MikroGen. Both programs
are similar, but MasterChess has a slightly
superior program and a wide range of
colour options which can be selected for
the board and pieces. There is no colour
option for the Psion version. The following
program description applies equally to the
Psion and MikroGen versions.

The high-res graphics are excellent. It is
extremely easy to set up positions, uncom-
pleted games can be saved onto tape, the
moves can be output onto the Sinclair
printer and the program will recommend a
move if requested, or allow you to change
levels or colour at any time. There are 10
levels ranging from almost instant re-
sponse to hours. Levels 4 and 5 approxi-
mate to tournament speeds of 2-3 minutes
per move, although the program plays
much faster in the endgame.

There is a limited range of shallow
openings, some being a little eccentric.
The midgame play is very sound and quite
fast; MasterChess is a significant improve-
ment on the ZX81 version. The endgame
play is also pretty good, the king becoming
very active. MasterChess is a strong prog-
ram for the Sinclair Spectrum and can
confidently be recommended. It costs £7.

David Horne’s 2K chess program —
£3.95 from Artic — is designed to fit into
the unexpanded Timex-Sinclair 1000 for
the US market. It can also be used in a
ZX81 with 16K Ram. A 1K version is
available at £2.95 for the ZX81.

To pack a complete chess program into
1K or 2K is an amazing feat, but when you
have finished marvelling, what are you left
with? The program packing means that the
screen display is tucked into a small area
of the screen and the pieces can be seen
flashing from square to square as they test
each move.

Move entry is a little weird. To enter the
move E2-E4, you type in 2E4E which is
shown on the screen as E4 E2. The board
is also shown upside down for some
undefined reason.

Facilities include three book opening
strings of eight moves each and the ability
to play as white or black, or letting the
computer play against itself. In the latter
case, the movement of pieces as the
machine decides its moves makes the
game impossible to follow.

The program does not look ahead and
its play is correspondingly weak. | beat it in
four successive games in 12, 11, 15and 9
moves. There seems to be quite an emph-
asis on pawn moves at the cost of de-
velopment. But the program will not accept
illegal moves, and it is quite useful for
beginners learning to play chess.

The Boss program has been released
for the Vic20 with at least 8K Ram.
Produced in West Germany by Kavan
Software, and distributed in the UK by
Audiogenic for £15, it is claimed to be
stronger than Sargon II.

The board display uses excellent high-
res graphics and is extremely clear. When
playing black, the board is inverted and so
is the notation, a useful addition. One
feature | particularly liked — compared
with Sargon Il — is that moves were made
and accepted or rejected with no fuss.
Sargon Il sees fit to make a pointless
to-and-fro with each piece before moving
it, Boss just moves the piece.

Facilities offered include 10 levels of
which seven play within tournament limits.
There are two clocks to record the time
taken by each side and a good range of
opening moves.

Boss uses a similar method of move
assessment to Sargon /1, as is now found
in the best commercial chess computers. It
has undoubtedly been written by profes-
sional chess programmers.

There is one important omission from
this program — it is not possible to set up
your own position. So, if you inadvertently
type in a legal move such as h7-h5 instead
of the intended a7-a5, you have no way of
correcting the error. It is also impossible to
set up endgame positions.

Conclusions

| can't imagine anyone buying a personal
computer just to run a particular chess
program — much better to buy a dedicated
chess computer. Recommendations are of
little value, since you are limited to the
programs available for your computer.
Instead, | shall just indulge myself with a
list of personal preferences. | like (in
alphabetical order): Boss, PetChess, Sar-
gon lland ZX Chess II. n
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OPEN FORUM

published.

Open Forum is for you to publish your programs and ideas. Take care
that the listings you send in are all bug-free. Your documentation
should start with a general description of the program and what it does
and then give some detail of how the program is constructed. We will
pay the Program of the Week double our new fee of £6 for each program

3D Saucer
on BBC Micro

This program demonstrates the superb
high resolution graphics of Mode 0 on the
BBC Microcomputer.

It plots a SIN function (line 150) dot-by-
dot, and takes 12 minutes to complete the
3D representation of a flying saucer (or

blancmange if you feel like it!). In order to
save time on subsequent uses, the user
defined keys are set up to enable you to
save the entire screen directly onto tape
(f0), and to load it from tape in about four
minutes (f1).

There are many ways to change the
display. Try: :
1. Altering the SIN function to COS.

2. Altering the values of the Z%, Z1%,
and Z2% variables at line 90. (One at a
time if you want to follow what goes
on.)

3. Loading the screen tape with the Beeb
in Mode 2.

4. Setting up the other user definable keys
to enable fast colour changes. (Use the
VDU 19 command to redefine the
colours.)

Lines 50 and 60 may need some ex-
planation. :\:@:2:9:9 defines a text win-
dow of zero size so that the text which
accompanies saving and loading is out of
sight and does not spoil the display. V.7
gives a beep when the operation is com-
plete, and :Z restores the normal text
window.

>L.

10REM 3D SAUCER/HIGH RES.GRAPHICS DEMO.
20REM BY C.R.WOODINGS 1982
30REM NEEDS A 32K BBC MICRO

40MODE7
SOXKEYO \!9!2:2!3:¥SAVE"SCREEN"3000 8000iMiM:V.7:
GOXKEY1 1\!9!9!9:!2: XLOAD"SCREEN"30001M:V.7:12Z

7OPRINTTAB(10,10)"Do you already have the shape on tape?
80A%=GETS$: IF A$—"Y" OR A$="y
and press key f1. Loading will take about S mins":END

100 MODEO:VDU19,1,4,0,0,0,19,0,3,0,0,0
110FOR X%=0 TO X1% STEFP 2
120XA%=X7ZXX%: A%=SER (X2%—X4%)

130FOR 1%=—A% TO A%STEP Z2%

140R=SOR (X4%+I1%XI%) /X1%

0 Z1%=3:122%=24:I3%=Z1%X6:Z1%=69:C%=1: X1%=640: X27=X17¥X1%:Y1%=512

% e

(YIN) 3
/" THEN MODEC:PRINTTAR(10,10)"Set the tape to load

1 Y2%4=512:E%=1

1601IF 17%=—AZTHENMY
170IFYZ >MATHENMZ=YZ

12060T0210

210NEXT:NEXT
220VDU7
230END

150Y%Z=1%/Z17%+ (R—C%) ¥SIN(Z3%ZXR) XY27%
Y7%:M1%=
Y7Z=Y1%Z+Y%Z: GOTOZ00
180IFYZ<{MIZTHENM1%Z=Y%: Yi=

Y%4: YZ=Y17+Y7Z: GOTO200

Y17+Y%: GOTO200

200PLOTZ%, X1%+X%, Y4 PLOTZ%, X1%—X%Z, Y%

3D Saucer
by Chris Woodings
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Lane Racer
on Vie-20

and C to swap lanes when you come to an
opening. If a robot car catches you, you
will die. The program uses user defined
graphics characters and fits in 3.5K.

300 to 330
400 to 452
500 to 570
700 to 730

Initialise the variables.
Controls your car.

Controls the robot cars.
Controls the lane changing.

This is a car going around a circuit. You
guide it and collect dots. But there are two
robot cars after you. You use the Keys Z 20 to 200

Program notes
Draw the circuit.

8000 886 Control the crash.
5000 to 6060 Create the characters.

364 REM ROBOT CARS.

305 POKE36874.128:POKE36R78, 9
31@ Y=7981:C(1)=7916:C(2)=7918
320 D=22:001)=22:D(2)=22

33@ S=6

4@ REM CONTROLE YOURS

4@1 REM D=DIRECTION

418 Q=PEEK(Y+D)

420 IFQ=2THEND=1:S=?7

425 IF@=3THEND=-1:5=7

430 IFQU=4THEND=22:S=6

435 IFQ=5THEND=-22:8=¢

437 POKEY.32

438 IFQ=8THENSC=SC+1

439 IFS=7THEN45@

440 GETR$

441 IFPEEK(Y+22)=2THEN45@

442 1FS5=7THEM45@

443 JFY(7790THEN4SR

445 IFA$="Z"ANDPEEK(Y~1)=32THENY=Y~2
447 IFA$="C"ANDPEEK(Y+1)=32THENY=Y+2
450 Y=Y+D

451 POKEY.S:POKE3@72@+Y.7

452 PRINT"H"SC

566 REM ROBOT CARS

51@ FORI=1T02

515 POKEC(I,8

Y=YOUR CAR

10 POKE36879,8:PRINT"4" : POKE3EEE5, 150 528 Q=PEEKCCCI)+D(I))

11 PRINT"® @ LANE RACER 523 IFCCI)=YTHENSGR

12 PRINT" DM (1962)A BLACKHAM‘S 538 IFQ=3THEMD(1)=1:8¢I)=7

13 PRINT"#MM USE KEYS Z AND C M TRY 935 IFR=STHEND(I)=22:8(I)=6
TO COLECT THE DOTS WITHOUT 548 IFQ=2THEND(I)=~1:5¢1)=7

14 PRINT"WHITING ANOTHER CAR! 545 IFQ=4THEND(I)=-22:5¢1)=F

18 PRINT" D0 #PLERSE WAIT" 55@ CCID=CCIX+D(Iy

19 FORI=15@TO38STEP~1:POKEAERES, I :FORR=1 552 IFQ\I)-SHNDPEEF(C(I)+15~12THENN=2
TO7@: MEXT : MEXTI : GOTOS@98 GOSUB70@: GOTOSSS

20 REM DRAW BOARD 554 IFS(I)= SHNDPEEV(C(1)~1)=32THENM=-21

30 PRINT" IMMM2CCCCCCCCCCCCCOOOCOOCe" ; G0SUB7aE

4@ PRINT"SD ELS 535 POKEC(I),SCI):POKERB72@+C(1), 3

5@ PRINT"MD @CCCCCCCCCCCCCCCC# EM; 560 MEXTI

6@ PRINT"AD D ELEl, 578 GOTO400

7@ PRINT"#D D ACCCCCCCCCCCC+ E EY; 700 REM LANE CHANGE

80 PRINT"§D D D EE E 718 X=INTC(RNDC1)%3)

9@ PRINT"ED D D @CCCCCCCC+ E E EY; 720 IF%=2THENCCI)=C(I)+M

100 PRINT"SD D D D Bk ECE) 730 RETURM

118 PRINT" =M BCCCCe B 800 REM CRASH

12@ PRINT"MD £BRRBRA e 810 POKEY.9

138 PRINT"SD D D D EEER 823 POKE36877,221 :POKE3ARTR POKE3RE74,

140 PRINT"#D D D £BRBEBRBER E E E"; @:B=28

150 PRINT"SD D D ER Bl 830 FORL=15TOBSTEP-1

168 PRINT"SD D £BRBBRBEBBRBEA E E"' 240 POKERES78, L

170 PRINT"MD D 845 B=B+10@:POKE36865. B

18@ PRINT" o0 £BRBRERRRRERERRRRA E" 850 FORM=1T050@:NEXT

19@ PRINT"aD E%; 868 NEXT L

200 PRINT"ZEBBEBRREBEBRRBRRRRBERA" ; 87@ POKE35877.4

300 REM SET UP GAME 874 POKE36869,24@: POKEIGRES. 38

301 REM CC1>&CC2)ROBOT CARS 873 FRINT"'WOU SCORED "SC

302 REM DC1)&DC2) 88@ PRINT"DO YOU WANT ANOTHER GOCY

383 REM DIRECTION OF OR N>2"

€82 GETAR$: IFA$=""THENSR]Z

883

IFA$="Y"THENCLR : POKE36869 . 255 : GOT02@ «

836 EMD

5000
5410
5020

5a3a
5a48
5a5a
Se6a
£0a0
€aig

€020

&asa

REM CHAR MAKER

POKES6. 28 POKES2, 28
ﬁgﬁg:?168T076?91PDKEIJPEEK{I+2568@)
*NE¥

POKESERE9, 255
READQ: IF@=1THEN32
FORC=QTOQ+7:RERDA: POKEC. A NEXT
GOTO5040
REM DATA FOR CHAR
DATA?168, 255,255,192, 192,192,192,
192,192,7416,255,255,3,3,3,3,3,3
DATR?392,192. 192,192,192, 192,152,
255,255, 7176, 3.2,3. 3.3, 3. 255, 255
DATA7134.8.,0.0,0,0,0, 255, 255,7192,
255,255,0,0.0.0.0.0
IATA?200. 192,192, 192, 192,
192,192,7208,3,3,3.3.3,3,
’ 4

DHTH?2?2 B @ 94 24:24 a. @ .
36,103,238 12@,238,238, 238, 254

RERLY.

Lane Racer
by Alan Blackham
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Sinclair ZX Spectn

16K or 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution

graphics...
From only

£1251

First, there was the world-beating

Sinclair ZX80. The first personal computer

forunder £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they’ve sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing.

Now there’s the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that’s
unrivalled.

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have access to arange of 8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate data files.

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 16K
isanamazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the

16K version. If so, you can still return it later

foran upgrade. The cost? Around £60.

16

RED
CAPS LOCK

Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptor and all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whetheryou're a beginner or a competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

There’s no need to stop there. The
ZX Printer—available now - is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232/network interface board.

@%
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MAGENTA GREEN
TRUE VIDEO IN'
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Key features of the
Sinclair ZX Spectrum

@ Full colour-8 colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

® Sound-BEEP command with variable
pitch and duration.

@® Massive RAM-16K or 48K.

@ Full-size moving-key keyboard - all
keys at normal typewriter pitch, with
repeat facility on each key.

@ High-resolution—256 dots
horizontally x 192 vertically, each
individually addressable for true high-
resolution graphics.

@ ASClI character set-with upper-and
lower-case characters.

@® Teletext-compatible —user software
can generate 40 characters perline
orother settings.

® High speed LOAD & SAVE-16Kin100
seconds via cassette, with VERIFY &
MERGE for programs and separate
data files.

@ Sinclair 16K extended BASIC -
incorporating unique ‘one-touch’
keyword entry, syntax check, and
report codes.

POPULAR COMPUTING WEEKLY
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ZX Spectrum software on
cassettes —available now

The Spectrum software library is
growing every day. Subjects include
games, education, and business/
household management. Flight
Simulation...Chess...Planetoids...
History...Inventions...VU-CALC...VU-3D
...ClubRecord Controller...there is
something for everyone.And they all
make full use of the Spectrum’s colour,
sound, and graphics capabilities. You'll
receive a detailed catalogue with your
Spectrum.

ZX Expansion Module

This module incorporates the three
functions of Microdrive controller, local
area network, and RS232 interface.
Connectit to your Spectrum and you can
control up to eight Microdrives,
communicate with other computers, and
drive a wide range of printers.

The potential is enormous, and the
module will be available in the early part
0f1983 for around £30.

Sirnci=ir-

Sinclair Research Ltd, Stanhope Road,
Camberley, Surrey GU15 3PS.
Tel: Camberley (0276) 685311.
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The ZX Printer-
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASClI character set—including lower-case
characters and high-resolution graphics.

A special feature is COPY which
prints out exactly whatis on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
perline and 9lines per vertical inch.

The ZX Printer connects to the rear of
yourZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
fullinstructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive-
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are set to
change the face of personal computing
by providing mass on-line storage.

Each Microdrive can hold up to 100K
bytes using a single interchangeable
storage medium.

The transfer rate is 16K bytes per
second, with an average access time of
3.5seconds.And you'll be able to connect
up to 8 Microdrives to your Spectrumjvia
the ZX Expansion Module.

A remarkable breakthrough ata
remarkable price. The Microdrives will be
available in the early part of 1983 for
around £50.

How to order your ZX Spectrum

BY PHONE-Access, Barclaycard or
Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST —use the no-stamp
needed coupon below. You can pay by
cheque, postal order, Access,

Barclaycard or Trustcard.

EITHER WAY-please allow up to 28
days for delivery. And there’s a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and we
have no doubt that you will be.

ITO Slnclalr Research FREEPOST Camberley, Surrey, GUI5 3BR. Ord;—‘
| Qty Item Code Item Price Toéal ‘
| > Sinclair ZX Spectrum-16KRAMversion 100 12500 |
| Sinclair ZX Spectrum -48K RAMversion 101 175.00 B
l Sinclair ZX Printer i 27 59.95 ‘
Printer paper (pack of 5 rolls) B | 11.95

| _ Postage and packing: orders under £100 28 2.95 |
| o orders over £100 29 4.95 1

Total £ )
| Please tick if you require a VAT receipt[”] |
I *| enclose a cheque/postal order payable to Sinclair Research Ltd for £ !
l *Please charge to my Access/Barclaycard/Trustcard account no. [

*Pleasgdelete/complete | | | 1
| as applicable ’
| |Signature i Pir e P % k
PLEASE PRINT

| Name:Mr/Mrs/Miss | | | | | A Gl 0 L S j
| Aadress | | | | b b bl i P ] 1
[ e =] Ll aB AR
| L s | stk D et 0 O L pocsor | |
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OPEN FORUM

“Space Rescue

on Spectrum
The game starts with the mother ship
moving back and forth on top of a band of
asteroids, your objective is to manoeuvre
your rocket through the asteroids to land
safely on the launch pad and rescue the

ship press ‘‘space bar”. Press zero to turn
on the boosters and a 1 to turn them off.
Press 5 to go left and 8 to go right.

You may vaporise an asteroid by igniting
your booster rockets, but only if you are
directly over it; this also slows your rocket’s
descent.

+ (CAP SHIFT 8) + 5
30 SPC+F+H+H+H+G+
SPC,SPC +invG,A+B + C,invF
D

65
140 E
170 E
230 D
2000 inA+B+C,invD

After all six survivors are rescued you

. - Usr defined and 5
survivors (six). A+B+CEE 4 get a bonus and an extra life and the next
To launch your ship from the mother 24 (CAP SHIFT 4) + 3 + 7, (CAP SHIFT5)  screen increases in difficulty.
B poROER aonaneR e S 120 LET y=u+i: GO To G 3000 INK mi+1 : PLOT S8,27:
7 INPUT “Enter @ifficucty fac j;gz LET :i':s'é:u?': PgéN‘;HEN e DRAW_OVER é;.tee 12:p59¢3wx
8'Ir Kes OR k>6 THEN GO TQ 7 331 HE| 2=20: LET b 0525
% FOR ag=CH =31 P
X POKE 132 1F a=21: LET &
R a * =31
14 133 1F a=19: LET ¢
e ‘éa; IF 2=20: LET &
S "135 IF a=21: LET ¢ . _FOR i=B TO 2i: P
=2 PRINT f$: NEXT i:
$="3 149 INK TO S: PRINT 0 16
FOR x=19 ot abiy 2.1,20: PRINT A FOR_i=@ _TO 21;
X, s +b, 3 5 NEXT ¢: PRIN RI R BLglil
';Ge 3 boo THEN F'r;u‘_}pcsd:1“‘0_,_3-g+ PRINT i,16; "SCORE = "; NEX
3 Y T 16@ IF b=31 THEN = i
P s emmme - a4 iesspouszme . o .
23 IF m=@ THEN GO SUB 3002 ,_l”ﬂ PRINT AT & 5
24 INK 7: LET q=INT (RND28)+1 bR e
IN ; THEN PRINT AT 9iilxed; 4820 INK &: PRINT AT 21,@:0
19 U wan l(\ Play again /n\
2ee IF SCREENs fy, N INKEvs="" THEN GO TO 4822
S5 INK 4: FOR x=4 TO 1S STEP 2 =T L= Go SuE 2 i@3@ IF IN * THEN RUN
FOR z=1 TO k: BRIGHT 1: 210 IF scnesns (9 X33y ="at THEN i0e0 IF INKEY © THEN STOP
@as,33: PRINT AT _x, INT mmnau SLET U GO suB’2002: GO TO = ie5@ GO TO 4@
ivE"{ NEXT z: NEXT x: BRIGHT > 5 R
3@ INK 3: FOR f=25 70 @ STEp A 220 Ivf .—-anENs (Y.x+2) ="2" THEN At 3z
1 granT At LT o ﬁnTa‘%’r LET 1= Go suB’200@: GO TO 2 TEAY
o JAT 2, na. INK 6; i 2 aT LIUES =
B N s ey s =3 SCORE=0 PN
N LET
4@ BEEP o 1,-1a NEXT f: PRINT @.05,9:
a A AT 2,6 AT o % * * *
: GO fo 3e : FO
S@ LET x=f+2: PRINT AT 2,x;" i NE * R
3 ;LA q; S Gl z 3 s % * e
S T N 4se IF y=2 AND X$2 742 THEN LET
40 IF SCREENS (y.x) =" %" THEN L t=t-1: GO SUE 2000: 70, 22 % P
ET L=l-1: GO SUB 200@: GO TO_ 22 N i A LET X =x
rd + (INKEY §=" AND X 3172 CINKEY$S' 5 x * M
61 IF SCREENS (y,Xx+1)="32" THEN e N eT
_LET U=L-1: GO SUB 20@0@: GO TO = S278 BRINT AT yi,xa;° AT ya+ e % o
62 IF SCREENS$ (y,x+2) ="%" THEN LEAY eu-.mr BO TO
LLET l=L-1: G0 sue’'2@@0: GO TO = 1808 BATA BT G.32,38,18,18. as 1z,
24,.24.24,60,255,255,255,0 aé
65 PRINT AT y,x; INK B;s8%: IF 2 45°465248%550 in 065,065 148 12 % %
123, THEN PRINT AT y+1, x+1; INK 2 &, Sh 8b,24.24,16,56,16,254,16, 16 3 = i
p-% EP ©.1,20-y: IF y>=18.S5 A i@1d 1,3,7,15,31,63,127,255
ND % =q THEN 60 70 138 »128,192,224,240,
4>=19 AND x<»q THEN LET ,_ass.ass,xss,zss 195,155
L=l 1 GO suB aaae GO TO 22 -=g° w=1
3

7e X1=x: ET =y: LET
&(INAEY’-" RND X < 9)—iINKEY’
s IND_x >1)

5@ IF INKEY$="0" AND t=@ THEN
LET t=1

se IF INKEY$="1" AND t=1 THEN

LET t=

'alaoé anm B4,
: s=1 ¥4 1e: PAL
£5r

2" 3 x
) THEN GO _SUE 4000
220 RETURN

Space Rescue
by Andrew Astrand

Equatlons

on ZX81
This listing is for the 1K ZX81 but can aiso
be used on an expanded machine. |
believe it to be an unique program in that it
solves both Quadratic and Simultaneous
equations all in 1K on the ZX81. For you
maths people, Quadratics are solved using

—b+Vbx*2—4ac
e -
2a

and the Simultaneous equations by a
matrix method.

| had to use a number of memory saving
tricks to fit the program into 1K e.g.
CODEs of characters instead of numbers
and also, in line 14, the “AND” is shift 2.

When the first display comes up, press
Q for Quadratic equations or S for Simul-
taneous equations (of two unknowns).
Then when the equations come onto the
screen enter each number followed by
Newline not forgetting of course to put

minus signs in if there are any in your own
equation.

The first character in reverse in line 2 is
areverse Q and the second is a reverse S;
the graphics are lines 4, character 7 (not
as shown); 6, character 3 (not as shown);
8, character 8; 10, character 4; 12, charac-
ter 2; 13, character 2; 17, characters 8, 1,
8

The program should prove useful to
O-level maths candidates to check their

-homework whether they have expansion
or not.

Program notes

2t06 ““Which type of equation?”

7t0 15 Solve the quadratic equation.

161023 Solve simultaneous equations.

241027 Display’ result then if key pressed,
RUNSs again.

30 to 31 Roots of quadratic are imaginary num-
bers.

50 to 59 Input routine.

60 to 61 Infinite number of solutions to equa-
tions.

RERDY.

2 PRINY"PRESS 8 QUAD. OR & SIMUL."
3 LET A$=IMKEY$

4 IF A$="Q" THEW GOTO CODE " 4"

S5 IF A$="S" THEM GOTO CODE "C"

& GOTO CODE "m'"

7 CLS

8 PRINT AT CODE "' ,CODE "#";"RAX#4

2+BX+C=a"
9 GOSUB CODE "M
18 LET ZX=B#¥B-CODE ", "#A%C

SAR ZX-B>~(CODE

14 PRINT

"ROOTS ARE ", ®1;:" AND ":x2

1S GOTO CODE "/
16 CLS

17 PRINT AT CODE "",.CODE " AX+BY=

C"; AT CODE “®“,CODE "9 ;"DR+EY=F"
18 GOSUB CODE “M*

19 LET DET=R#E-E#D

28 IF DE DE “* THEN GOTQ CODE "W"
21 LET H=¢E#C-B#F)/DET

22 LET Y=CR#F-D#C)/DET

23 PRINT “S= "jpXp" py=t;y

24 PRINT * A KEY™

25 IF INKEY: THEN GOTO CODE " ;"

26 CLS

To next page
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OPEN FORUM

from previous page

27 RUN
38 PRINT “ROO
31 GOTO ©
S8 PRIMT “GI
S1 INPUT R
S2 INFUT B
S3 INPUT C
S4 IF As="n"

A.E.C

5 UMREAL"

THEH RETURH
55 PRINT “GIVE D.E,F"

Music Transposer

on Vie-20
This program should be of value, not only
to the musician, but to anyone creating
music on the Vic. The object of the
program is to change the key of any type of
music. The musician may require to trans-

of C, and the new notes given will be the
ones required for the key of G.

On all inputs the Return key is not
needed. The prompt signal is a yellow
block. Enter any relevant note. If a sharp is
needed (the program only recognises
sharps) press ‘3'. If not then any other key
will suffice. The program is entirely fool-
proof.

S& INPUT D pose a piano piece for a trumpet, or the Vic
i programmer may find some notes a1e 100 program notes
53 RETURM high or too low to use, so transposition is 50 to 80 Sets the display.
68 PRINT "NO UNIQUE SOLUTION" needed. 100 to 104  Accepts the first note in.
€1 GOTO CODE /" The-p;ﬁgrag] is straightfonﬂfard '°A“sfe; if 105 Erv‘\asrl:;::;l;at‘E‘ and ‘B’ notes cannot be
Equa}ions ; {hou ':25 fOCC tin?:eaksle(i;%nf}l:sstlf rtohrg 10610109 - Checks ifnot?lisshar;:ornm. 3
by Mike Davies prggra?lnoasks for a notg — enter Cyﬁere, 1204 190 gimﬁaiii?ﬁeigﬁ'sﬁs?}%ﬁ o e
then the note required is G. The program 200 to 225 ::tr:;das lines 100 to 109 but for note
computes the number of semitones to be :
shiftZd and then asks for a note. This will 233 B ﬁﬁﬁ;‘;‘iﬁ;‘;‘;{;ﬁ,”;gfﬁ,;( block.
be notes from the original piece in the key a0 A half second delay subroutine.
1@ REM (YIC) MUSIC TRANSPOSER  BY AMDY HORRELL
28 DATAC,1,C#.2,D0,3,D04.4.E,5,F,6,F#.7.6.8,6%.9,R,10.A#%,11,B, 12
50 POKE36879,205:PRINT"Id4d VIC MUSIC TRANSPOSER "
68 FORT=1TO16:PRIMNT :MEKT:PRINT"@ USE SHARPS MNOT FLATS "
7@ FORT=8098T08185:POKET+30728,5: POKET, 160 NEXT
8@ PRINTTAB(3)" 34 "SPC(S)" USE ‘37 FOR “#° "SPC(S)H"
HII
188 PRINT"'RMMMENTER A NOTE ®";
183 GOSIIB50@:GETHI$: IFNI$=""THEN183
184 IFASCCNI$ICESORASCINI$IZTITHENIBA
185 PRINTNI$; :GOSUBGAO: IFNI$="E"ORMI$="B"THEN110
186 GOSUBS@E:GETAIS: IFAI$="3"THENHI$=NI$+"4"
188 IFAI$=""THEN10GE&
185 PRIMT"N'HI$" ";
118 PRIWT:PRINT"MMNOTE REQUIRED m";
113 GOSUBRIGQ:GETHRE: IFNR$=""THEM113
115 IFASC{HR$ I <ESORASCIMREI>TITHENL 12
116 PRINTHR$ :GOSURE@E: IFNR$="E"ORNR$="E"THEM12@
117 GOSUBSE8:GETARS : IFAR$="3"THEMNRE=NRE+"#"
118 IFAR$=""THEN117
119 PRINT"NI"HRE" *;
126 READDME, DH: IFDH$ECHISTHEN12G
156 MI=DW:RESTORE
168 READDN$. OM: IFDN$<HRETHEN16E
138 HR=DN:IN=NR-NI:PRINT:PRINT"SMM ADJUST"ABSCINY"SEMITOMES"
208 PRIMT" e RRIENTER HOTE XM "
219 GOSUBS@@:GETENS : IFBN$=""THENZ1@
212 IFASCIBME){SSORASC(BNE)>71THEN2EE
2135 PRINTBN$, :GOSUBS@D: IFBHE="E"OREN$="B"THEN25A
220 GOSUBS@E:GETSNE : IFSH$="3"THENEBH$=EHS+"4"
222 IFSN$=""THENZ22G
223 PRIMT"H"BHME" ",
2568 RESTORE
260 READDME,DH: IFDH$<>BH$THENZEA
280 TH=DM+IM: IFTH>12THENTH=TH-12
287 IFTHCITHEMTH=TH+12
298 RESTORE e
300 RERDDM$.DH: IFDH<>THTHENSG@
3568 PRINT:PRINT"EFd HEW MOTE N'DNE" " :POKEL198,6
366 GOSURSA0: GOSURSAE: WATITIS8. 1 GOTO26G !
59 PRINT" &7 ® INM" ; :RETURN prp e v g
F%ESDE’DRT=QT0588 ‘MEXT :RETURM

20 JANUARY 1983

19



OPEN FORUM

Sonata

on Spectrum
It seems to me that there is an absence of
music programs being published, probably
due to lack of musical knowledge on the
part of the programmers. | have therefore

ment of Mozart's Sonata in C Major. It also
demonstrates how the Beep command
can be used effectively even with the
limited sound-producing capabilities of the
Spectrum.

Program notes:

1000 Set up variables for note duration.
1010 to 2070 Main program consisting of For-Next
loops.

| have placed the subroutines near the
beginning in order to speed up the running
of the program. For best results it is handy
to have a sound amplifier. Take care when

Y 3 30 to 230 Subroutines. S i
written this program for the ZX Spectrum ; entering the Data statements, otherwise
b < A 24010520 Data statements containing pitch of v
which, when Run, will play the first move- notes. the results may be disastrous.
i@ REM SONRTE By C-Y Chou soe 1s3@ BEEP X+4Y . B4+5: EE Z.C+5: B
58 £2a5% 0 AT S
Pt seee 2i%:B. eeer x,c: sEEP 522’ 1SSe BEEP X, 24
Xx,D N T 1S6@ FOR N=i _TO 3
s 1ge 1S7@ BEEP A,24: BEEP A.22. NEXT
z, =X o
Zi N 21 e . 158 BEEF RA,22. BEEP
a . x;2
9 BEEP Y.B @3@ BEEP X+Y.B: BEEP _Z,C: BEEP 155
1@ ,D: BEEP X,E: PAUSE 25 iea
11 BEEP X,19: BEEP @4@ so_su 161
X,7: @Sw BEEFR x,19 18
i2@ RETURN @sa FOR N=i TO 18
13@ RERD B,C,D.E, 858 EEER"A 100 BEEP A,17: NEXT 16 BEEP
140 BEEP 23X.B: BEEP Z,C: BEEP N X
Y3z,.D: BEEP ZI.E: BEEF ¥:iZ,&. RET iese® BEEP _A.16: BEEP A,17: BEEP 18! SEEP
usnN X.16: PAUSE 23S b3
is #3@ FOR N=1 TO S 18 BEEP
s 198 BBR°n2i Fo 2a T %
is 120 READ B. BEEP Z.B: NEXT M: N 1e BEER
i9 EXT N 2
2@ 13e 30 SUE S@ =S
21 la@ GO SUB 3@ &
221 .D 1S@ FOR N=1 T0 2 4
23@_BEE ,B¢5 BEEP X,C+5: B 116@ FOR M=1_TD 4
EEP x.Dag: RET i17@ IF N=1 THEN BEEP Z,1: BEEP .
ERe BATA 18- 16 19.11,12,14,12 Z,2: G0 TO_119@ s 5
2Se DATA 21,1923 ise BEEP z,@: BEEP Z,2 SEE
26@ pATA 2,1i1,i2, 14.18,17,19,22 19 XT M. NEXT N
+19,317.16. 14,12,11 19 RESTORE 330
336 5ATR 315511115514, 18, 17,19, 2@ N=
17,16,14,12,11,9,7 219 RESTORE 33 z
28@ OATA 5,7,98,11,12,14.16,17,1 232 READ B.CoDLE.F,G.H. T,u.K,L, s@ Fareiv =
6,14,12,11,9,7,5 N i M.P e 4 s Beliad axtvlies Bonl
R e
380 DATA 2.4,5.7. 9,11,13,14,9,1 & 2 D e e
1.13.14.318,17.19 s s BEEF A.K o R
J1e’pata 21,83,24 25 21,19.17 5B X/B: FAU = b 2 hen hteh
33@'pATA 11,19.15,12,13019.18,1 15358 FOR =2 3
332 DATA ea aa 12.21,23,21.13.2 127e Go sus 13 = PN
1,19,21,19,18.18 izse 4 Z,B-7
3@’ DRTA_2 .7,11,26,23,19, 9 & z.=
5,8,6,7.12;15;19; P A.21: & 2
a5e Dn‘rn:ﬁAi;alg §,9.2¢.21,18.2 EEbov S & 2
. 2 = ¥, 23 &
45a’ DATA 25, 25,°1,4,7,23,19,16, it i S EER z.B45
12,-3,08.4,.9,.12,18,12 B 251 S
3%e_dAfA 2i,-6.-3.2,6.21,18,14, 1306 FoR N @
11,-5,-1,2,7,15; 31@ BEEP R,23: Zep n,21: NEXT 2 BEE! 2a:
380 8ATA §5,11,12,15.1 N 2 SR R
43 g:s g»;‘n;s:s.l‘, 3. 25 a3,19.2 1320 BEEP Z,19: BEEP Z,21: BEER 5
io0 2?1—"15121“ 19,22,26.22,19.2 s b = 3 5
2,24, 134@ RESTORE_GS@ 0 _3SUB 18@ & A
410 DATA_¢,-17,-15 .-12,-1@, 1328 BEE 2 RS koS JBler” x e LB: NEXT N
-8,-6,-5,19, 28,21, 19 17 ie.14 Q. PAUS s 8@ BEEP A,16: BEEP A,14: NEXT
420:0ATA 13,-1 -13,-21,-12,-8, 6@ BEEP X,7: GO SUB_15@ _ N g 3
-4,-3, Esag.gax%»;; H ’gg “EﬁTE‘F‘E %‘Z‘i‘ G0 Sus 182 is? BEEP Z,12: BEEP Z,14: BEEP
k 22 :0 ﬂus sa NEXT N z @ RE“T&RE age,
.~ 1‘3 RE“'BRE :‘Fgala 28 READ B: Lees Z,B-7: NEXT N
429 RERD B! BEER Z,8-S: NEXT N D e
2 sa Fa =1
45@ RESTORE d@@ S8 READ | geeéez,a—i‘ T
S FERD & Weetz.B-17 70 BEEP X,@: BEEP'X,16: BEER X
8@ RESTORE 438 e e s
@@ GO SUB_S@. NEXT N s onata
4.5,7,9.10,12,14.16 e et ey by Chi-Yeoung Choy
Instant Graphics )
e LIsT
on BBC Micro
. 10 REM VERSION 2, OCT.8TH, 1982
Here is a short program to demonstrate 20 MODES
another use of the VDU 19 command. The SOENELOPES hael Ly i ATl e
c 4 0 VvDpU19,1,0,0,0,0,19,2,0,0,0,0,19,
program plots a series of expanding
squares on the screen to simulate a type of B RS

hypnotic tunnel. It then continuously
swops between four graphics pages to
give the impression of forward movement
in this tunnel, by expanding these squares.
This a sneaky way of producing instan-
taneous graphic animation, which could
only be paralleled by a machine code.

The Envelope command is also effec-
tively used to make a psychedelic sound
effect which works well.

Owners of 32K machines can achieve
up to 15 pages of graphics by using the 15
colour display of Mode 2. This will produce
a more realistic animation effect.

100 DRAW 640 - X
110  DRAW &80 + X
120 NEXT X
130 VDUS
140
150
160
170
180
190

0,0,0,0,19
1% R E%
0 70 600

DRAW 440 + X

4 THEN
NEXT Z%

DRAW 640

5070 150
G0TA 150
OO 150
Instant Graphics
by Scott Basham
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IR SOy

OPEN FORUM

SR ———

Digital Clock

on Spectrum

The program is written entirely in machine
code, and thus it has a far better accuracy
than any Basic program could manage.

Enter the program as shown. Line one
should consist of 292 letters or characters,
but adding more than this will not affect the
running of the program. However, any
fewer will cause a crash. Run the program
once. The command

RANDOMIZE USR 23766

will start the clock at 00:00:00, and it will
continue until you Break the program. If
you wish to start the clock with a different
time, Poke the appropriate digits into the
following locations:

23760 Tens of hours. (Remember, this is a 24-hour
clock.)

23761 Hours.

23762 Tens of minutes.

23763 Minutes.

23764 Tens of seconds.

23765 Seconds.

Poking these locations with one, zero,
three, zero, four and five, for example,
would start the clock at 10:30:45.

If you want to change to a 12-hour clock,
enter:

POKE 23850,1:POKE 24040,1

This will almost give a true 12-hour
clock, but instead of 12 o'clock you will get
zero o'clock. Otherwise the clock runs
normally.

TEQ_TO 24051:
NEXT 9

2: POKE g.
i®ee DATA 0.8
160

40
i@1e DATR 5

1020 DATA =

1839 DATAH

1940 DATA

108®@ DATA 7
@

2
i95@ DATA

REM
REM

Digital Clock
by Bill Longley

Ghost Chase

on Spectrum
This program has been devised for the
16K Spectrum. Although apparently sim-
ple to play, a degree of skill is required. We
have built in a skill factor so that the player
can continually upgrade his game. 1000 is
the easiest, 0 the most difficult.

The player is represented by a cross; he
is pursued by a ghost (graphics shifted 6).
The normal cursor keys move the cross.
The ghost moves at the same speed
across the screen and a little slower up
and down. It has the ability to cut corners
so capture is inevitable. You count one

“point for each move prior to capture, plus

ten points if the power pill (inverse %),
Battlestar

Battlestar is a computer moderated, play-by-
mail, game devised specially for Popular Com-
puting Weekly by Starlord organiser Mike
Singleton.

The object of the game is to find the treasure
vault on Knox Il, one of the Empire’s fortress
planets located near the outer rim of the Milky
Way. But to find the treasure vault you will have
to beat 244 other players.

In order to limit numbers to a manageable
size, we have devised a preliminary competition
(see form alongside). But hurry, only the first
245 correct solutions will be entered into Bat-
tlestar proper.

The Battlestar entry form will be repeated in
the January 27 issue of Popular Computing
Weekly.

Entries for the Battlestar competition will
close on January 31. The solution to the
preliminary competition will be published on
February 3.

Prizes

(a) The winner will receive a ZX Spectrum.

(b) The four losing semi-finalists will each
receive a ZX81.

(c) Each of the 245 winners of the preliminary
competition will receive a voucher entitling
them to £10 off a ZX Printer.

which may appear in random positions, is
eaten before the game ends. A score of 50
or over is considered good and is re-
warded.

35 EEEP S-1000,10
96 _IF A<l THEN FRINT AT A.B;"
*: LET A=A+l
7 IF R>2@ THEN PRINT AT A,B;"
LET A=A-
., 9B IF B2 THEN PRINT AT A.B;"
98 "IF B>3@ THEN PRINT AT A,B; "
PoLET Bl

BRI )
SEC

SKILL

LET N=T
(RND %211

LET B=B-
LET B=
LET A=
LET A=
i INVERSE 1;“SC
@.15: INUVERSE
z; ' INUERSE @

TP T s
T U,N; INUERSE 1; FL

AT G, D% &
+181 IF A=V ANDG'B:ZN THEN LET @=o

B-1

3
T
T
T

16@ BEEF S,1000,1
GO_TO 30

@ FOR I=0 TO 1@

201 PRINT @: POKE 23692,255

21@ BEEP I-iee.1

22@ NEXT I

231 IF 9©>5@ THEN PRINT_AT 10,12

i THEY _MAN YOU CAN PLAY THIS GAME

3 E L1

233 BORDER 1: PAPER @: INK 7: €
© IF ®>Z THEN LET Z=@: GO 7O

234 GO TO S
200@ REM

@ REM
2@3@ REHM COPYURIGHT @ G.EDUARDS
ATIM.UINCENT

@ REM
S@Se REM

Ghost Chase
by Tim Vincent & Gabriel Edwards

IPopular Computing Weekly
I Battlestar ;

ITo enter Battlestar, all you have to do is
.answer the five questions below, fill in your
name, address and telephone number, and
lsend the form with a SAE to: Battlestar,
Popular Computing Weekly, Hobhouse Court,
| 19 Whitcomb Street, London WC2.

Rules

a) Each entry must be made on a form cut
from Popular Computing Weekly.

Questions

1) Which actor played Han Solo in Star Wars
and Deckard in Blade Runner?

Which film is the sequel to Star Wars?
What do the letters MCP stand for in the
film Tron?

What are the names of the two robots in
Star Wars?

!

5) Where is ET trying to phone?

L8 N N _§ § N § § N N § B || ]
3 . S

b)  Only one entry per person.

c) Closing date for entries is January 31.

d) The Judges’ decision is final.

e) No employees of Sunshine Publications
Ltd, or their families, will be eligible to enter
Battlestar.

Answers
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PROGRAMMING

Jupiter Ace evisited

Martyn Sudworth re-examines the Jupiter Ace and presents
Alien Swarm — a 1K Space Invaders game.

t first sight, the Jupiter Ace is an

unimpressive plastic box strongly re-
miniscent of the ZX80. The Ace keyboard
is a slightly improved version of the Spec-
trum keyboard. Both of these features
betray the origin of the basic design. The
Ace is, however, a totally different machine
from these computers by virtue of the
language, Forth.

When the Ace is turned on, you will be
pleasantly surprised by the dark screen
which is much easier to use than a ZX81
‘bright’ screen. The cursor is a small white
pixel which can easily be changed to suit
all tastes (the cursor is Chr$ 151).

If you have just bought an Ace, after
using a ZX81, then two features will strike
you very quickly — it is very, very, fast and
your commands do not work. Although
Forth uses many commands found in
Basic, the order of the command, and any
numbers associated with it, are reversed.
This reverse notation is awkward to use at
first, but a few weeks’ use will soon make
you feel at home. To give an example, the
Basic line:

FOR | = 0 TO 1000 : NEXT |
is replaced in Forth by:

1001 0 DO LOOP

Notice the fact that the do-loop never
reaches the upper limit. The Forth equiva-
lent is clearly shorter and on the Ace takes
0.125 seconds to run, about eight time
faster than the BBC micro. A further
example of speed is given by the word
Type where:

100 100 TYPE

will print out the first 100 characters after
location 100 in the Ace (equivalent to For /
= 100 To 200 : Print Chr$ (Peek (1)) : Next
1) and takes a remarkable 0.04 seconds.
The first question asked by Basic users
about the Ace is how you write programs

without program lines. To understand this
you must understand how to define words.
Words in Forth can be commands like Cls,
Then or Print for instance. Instead of
program lines, Forth arranges these words
to produce the program. For instance, if
you wanted to use the equivalent of the
Basic line:
100 PRINT AT 10,20 ; “hello”

we would define a word Hello as:
HELLO 10 20 AT . “hello” ;

This has exactly the same effect. Now, if
you want to write hello in the middle of the
screen, you type in the word Hello and
press Enter. If you want to clear the screen
before printing hello, you could define a

word Clear as:

: CLEAR CLS HELLO ;

If you now type Clear, the Ace will
perform the Cls command then the Hello
command. Simply by extending this idea,
-you can build up larger and larger words
(or words which do more and more) until
you type in one word and the computer
plays space invaders.

Word definitions start with a colon and
end with a semi-colon. After the colon you
must print a space, then the new word you
wish to define. The use of spaces is very
important in Forth as it tells the computer
where one word ends and another begins.

Next, print the commands which your
new word will perform — note that these
commands must already be defined so
that the compiler can work correctly. When
your word definition is complete, a semi-
colon tells the Ace that you have finished.

After building up a number of words, you
type the master word which runs the
program by calling up other words in the
same way as subroutines work in Basic.
This short overview gives an idea of how
Forth works, but there is much more, such

as the use of data stacks to store numbers
which are vital to the running of the
language.

Inside Ace

If you look at the memory map of the Ace,
you can see that there are two copies of
the television screen next to each other
above the 8K Rom. The screen scroll
routine (see below) uses the second copy,
because this gives a steady clear display
whereas manipulation of the first copy
produces white dots flickering over the
screen. This is presumably akin to the
Slow and Fast commands on the ZX81,
although the effect is not so drastic.

Above the video screen is the pad, an
area for manipulating text (strings are
stored temporarily in the pad to allow string
arithmetic). The pad is followed by two
copies of the character set memory and
four copies of the dictionary and stacks.
The dictionary contains the new words you
have defined, the return stack contains the
return addresses and the data stack con-
tains the numbers you wish to store there
for use in these words.

One of the main drawbacks of the Ace is
the lack of memory for the dictionary. The
problem is not as bad as on the 1K ZX81,
since the Ace’s memory is used far more
efficiently. But advertisements for the Ace
state ‘The Jupiter Ace is your answer’ if
you have a computer and problems with
your memory. This is not true unless you
fix a 16K Ram pack (the ZX 16K Ram
packs will fit with some modification) when
the memory will, in effect, be upwards of
50K compared with Basic systems.

| Sspiter
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The manual for the Ace is good with
many useful word definitions clearly laid
out. A section on hardware add-ons, de-
scribing two circuits which are an interest-
ing addition to games (one circuit gives a
circuit with three LEDs which can be used
to indicate fuel levels or the end of a game)
is most welcome.

Alien Swarm

This program can just be fitted in the 1K of
memory on the Ace. | have used some
fairly long titles for some of the words, but
these can be reduced to one or two letters
if you want to conserve memory. However,
do not use the letters / or J because these
are used by the Ace as loop counters.
Also, the letters A to F should not be used
if you are going to work in hexadecimai, as
they couid then be both commands and
numbers.

The listing is in two separate parts —
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first the program to define the graphic
characters and then the program itself. In
Forth, remarks are contained in brackets.
These have no affect on the program and
can be omitted.

A peculiarity of the Ace is that you can-
not Save the contents of the character set
memory (or rather you can not Save it
accurately). So, | think the best alternative
is to Save the data in a separate program.

You must first use a graphics word to
define your characters. The manual gives
a suitable word (page 71):

:GRAPHICS 8" 11263 + dup 8 + doiic! —1 +loop ;

Now you must select the data to use.
For this program | suggest defining words
as follows:

: ship FO 3F 1F OF 1F 3F F0O 00 1 graphics ;

: ship2 00 00 C0 FC C0 00 00 00 3 graphics;

Note that the data is in hexadecimal
(base 16). A useful feature of the Ace is
that you can change number bases in the
middle of words by use of the square
brackets which change you from immedi-
ate (ie normal) mode to defining mode (as
in word definitions) and back again.

The space ship can be tested by:

(immediate mode ) invis 1 emit 3 emit ( enter )
which should print out the ship as the word
Emit is equivalent to Basic's “Print Chr$".
The word Invis stops the input line being
printed onto the screen (useful for graphic
games).

Other words to give different graphics
are:

: missiie 06 FF 06 00 06 FF 06 00 4 graphics ;

: alien1 OE 38 70 56 70 38 OE 00 5 graphics ;

: alien2 18 3C 7E FF 7E 3C 18 00 2 graphics ;

And for the explosions:

1 ex6 00 00 00 18 18 00 00 00 6 graphics ;

:ex7 00 00 18 24 24 18 00 00 7 graphics ;

:ex8 00 3C 42 42 42 42 3C 00 8 graphics ;

:ex9 7E 81 81 81 81 81 81 7E 9 graphics ;

1 ex10 00 3C 42 42 42 42 3C.00 A graphics ;

:ex11 00 00 18 24 24 18 00 00 B graphics ;

:ex12 00 00 00 18 18 00 00 00 C graphics ;

This program should be tested, saved
and verified. A word which uses all the

word definitions should be written before-
hand, so the program can be Loaded and
run to Load the character data for the main
program.

Use Forget Graphics after running. This
last instruction makes room for the rest of
the program.

The main program must be typed in the
following order because the Ace will not
accept words inside a word definition
unless they are already in the Dictionary.

First you must initialise the variables:

1 constanty (y co-ordinate of ship)
10 variable x  (x co-ordinate of ship)
0 variable sc (score)

The game requires a random number
generator. A routine is included in the Ace
manual. The words Seed, Seedon, Rnd
and Rand are needed.

To start the program we must reset the
variables:

:INITOsc!10x!cls;

A word to draw and erase the ship must
now be written:

:ship x @ y @ at emit 3 emit;

:mx @y @ at.” "; (there are three spaces in the

quotes)

To allow movement, define the following
words:

:up m (erase ship) x @ 1- x!;

sdownmx @ 1+ x!;

:move inkey dup 101 = if up then 99 = if down then ;

The word Move uses the word Up if the
‘E’ key is being pressed and the word
Down if the ‘C’key is being pressed.

In order to make the aliens move, | have
used a word which Scrolls the screen to
the left. Some idea of the speed of Forth
can be seen here in that it can perform a
screen scroll without resorting to machine
code:

:scr 9898 9216 do 324 do i j + dup c@ swap 1— ¢!

loop 32 +loop ;

To draw random aliens
column use;

:LL220doi31at32rnd ?dup 0= if 2 emit else 3 <

if 5 emit else .” " (2 spaces) then then loop ;

Now you can set up the means of

in the last

Jupiter Ace Memory Map

VIDEO

9

PAD

e-

RETURN
STACK

DICT/ONAFIV DATA
STACK

16 <&

VIDEO
] PAD
8K ROM <X

m

V/DEO' CHFBICHR$I

l 7

64K
PAD SET SET EXPANDABLE

4 COPIES OF
16th K
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shooting at the aliens. First, you need a
simple delay loop.
: wait 100 0 do loop; (This is directly equivalent to
Basic's; Forl= @& TO 99:Nextl)
:scorescdup @ 10 + duprot!00at. ;
:bang 15388 @ 12 0 do wait dup i swap c! loop 32
swap c! score ;
: fire x @ dup 3 at 32 3 do 15388 @ c@ 32 = if 4
emit waitdupiat.” " (2 spaces ) else bang leave
then loop drop ;

A simple Inkey routine to detect if the ‘K’
(fire) button is being pressed;

: ?F inkey 107 = if fire then ;

Lastly, the word to actually play the
game is Go:

: go init 100 0 do move ship ?f LL scr ?f x @.” " (2

spaces ) loop ;

If you used my suggestion to use short
word titles, then you might be able to fit in
the word;

:ggocls 10 10 at.” score” sc @ . ;
which ends the program by printing the
score.

The game is quite simple to play. You
are part of the Earth Defence Fleet when
you come upon an armada of alien fight-
ers. You have just 100 seconds (Galactic
Seconds by the way) to destroy as many
enemy fighters as possible.

The program is as complex as the
limitations of memory allowed. The only
possible way of stopping the program
before the end is to lower your ship into the
‘Input’ line (so don't do it!).

Once you have ensured the program
works properly, you can use the Fast
command which almost doubles the speed
of the game. A score of 1000 is very good
(my record is 1060). As the manual states,
Fast is very dangerous as errors tend to
lead to crashes, so be careful.

This program should be Saved and
Verified after the previous graphics prog-
ram. To play the game, first Load and Run
the graphics program (to get the user-
defined characters) then rub out that prog-
ram and Load and play the game.

Possible problems

The most likely problem that will occur is
missing-out/putting in a space where it
should/should not be. If the Ace will not
accept a word, then check to see if you
have defined it (for example, it will not
accept the word Move until Up and Down
have been defined). The next most likely
problem is running out of memory (until
you get a 16K Ram pack fitted). This is
caused by the dictionary being either too
large (which can only be cured by Forget-
ing words) or by improperly defining a
word so that it leaves unwanted numbers
on the stack which will eventually fill up the
memory. L
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TASWORD THE WORD PROCESSOR

“Very good value and great fun to use.”
“Unreservedly recommended.”
Popular Computing Weekly 19/8/82 —~ ZX81 Tasword

Now your Spectrum becomes a word processor with
TASWORD. All the features of the ZX81 Tasword plus many
extras. Designed to fully utilise the capacity and capabilities of
your 48K Spectrum. More than 6K of machine code, a Basic
program, and a manual, to give you a usable and powerful
package.

Use TASWORD to produce your letters, essays, papers,
records, lists, and for almost any task that requires the written
word.

Whether you have serious applications or simply want to
learn about word processing, TASWORD makes it easy and
enjoyable.

TASWORD TUTOR

“an eloquent demonstration of Tasword's uses”

We send you a manual and a cassette. The cassette contains
TASWORD and TASWORD TUTOR. This teaches you word
processing using TASWORD.

£7.95 fully inclusive mail order price.

£1 DEMONSTRATION CASSETTE
See for yourself what TASWORD can do. Send just £1 for a
demonstration cassette. This cassette contains the TASWORD
program (with some facilities inhibited) and a text file which
describes and demonstrates the performance and features of
TASWORD. A voucher is included which gives you 50p off the
price of Tasword

TASMAN SOFTWARE
DEPT. PCWK
17 HARTLEY CRESCENT LEEDS LS62LL

ZX81 TASWORD

Tasword for the ZX81 (16K) is still available at £6:50. No
demonstration cassette available but send 50p (refundable
against your subsequent purchase of ZX81 Tasword) for a
copy of the manual

DRAGON 32

SOFTWARE LIBRARY

@® MEMBERSHIP FEE : £10.00
@ HIRE FEE : £1.00 PER TAPE PER FORTNIGHT

Micro Care have an extensive range of tapes and cartridges, including
Arcade-type games, educational programs, adventure games and utilities
Our aim is simply to be the biggest and best software library service catering
exclusively for the Dragon 32
If you request a program we don't have, and if we consider it suitable,
we will buy it!

Send £10.00 cheque or postal order for membership card, order form, Dragon
Fact Sheet and discount offer of Micro Care products

MICRO CARE

1 OAKWOOD ROAD, RODE HEATH, STOKE-ON-TRENT
Telephone (09363) 5695
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Extending
capabilities

This is the first extract from the new
book, The Working Dragon 32,
published by Sunshine Books Ltd. The
book is a collection of subroutines built
up into practical programs.

In this extract, from Chapter 5, we turn our
attention to an area where the machine’s
performance is somewhat lacking com-
pared with some other popular micro-
computers — the mixing of text (that is
letters and numbers) and high resolution
graphics on the screen at the same time.

Many of you may be aware that one
solution to this irritating limitation is to use
the flexible Draw command to literally
‘draw’ letters on the screen in the high
resolution Pmodes. The real disadvantage
of this method is the necessity to go
through the painfully slow process of build-
ing up the fairly complex strings that will be
drawn and writing them into ‘each new
program which requires some text.

In the two programs which follow we
shall attempt to overcome this drawback
by providing a simple method of creating
the desired characters, of storing them for
subsequent use and of compiling them into
‘character sets’ for subsequent use by
other programs. In other words we shall
attempt to substantially extend the Dra-
gon’s capabilities.

Characters

The purpose of this program is to allow you
to build up any character you wish which is
capable of being fitted into an area on the
screen of 32*32 pixels. The actual size of
the character when printed on the screen
will depend upon the Pmode and the scale
in use when it is Drawn.

Module 1: Lines 1000-1130

The purpose of this module is to initialise
the program variables and to set up an
array which will be used later in the
program to reduce the time taken to print a
3232 chequerboard design by use of Get
and Put.

Commentary

1030 Since we shall be working with
strings we shall need to set aside more
than the basic minimum of string space.
The remaining commands merely set
aside sufficient memory space to work in
Pmode 1 using the first colour set.
1060-1110 These lines initialise the Draw-
ing position to the top left hand corner of
the screen and then Draw the first two
lines of a chequerboard, one square at a
time. You will note, once again how a
series of Draw commands placed on
different lines are executed as if they
were part of the same thing.

1120 The area of the screen Drawn upon
is 128”8 pixels and this rectangle is now
stored in the array C using the Get

command. It would not be possible to store
the whole 32*32 matrix in such an array
since even to store only 1/16th of it
requires over 5000 bytes of memory. This
heavy memory demand involved in the use
of Get is the main drawback to an other-
wise useful feature of the Dragon.

Testing

The functions of the various arrays can
only be checked later in the process of
entering the program but at this stage the
module should visibly draw the first two
lines of a chequerboard on the screen and
then clear the screen.

Module 2: Lines 5000-5030

The sole purpose of this module is to
define a short string which draws an inked-
in square at an appropriate position in the
array as defined by the variables X and Y.

Commentary

5030 This line serves as useful reminder
that the strings used to control the Draw
command do not have to be cut and dried
before running the program. All the string
handling capabilities of the Dragon can be
brought to bear. In this case, values for X
and Y are inserted into the string using the
STR$ function. The line is included as a
separate one-line subroutine simply be-
cause it is called more than once in the
program and it saves space if it is not spelt
out in several places.

Testing

The line can be tested after the entry of the
next module.

Module 3: Lines 2500-2570

This module places on the screen the

whole 32*32 grid that will be used to define
characters. When later modules have
been entered it will also ink-in the squares
which define a character.

Commentary

2530 Using the array C, which holds two
lines of the chequerboard design, this line
prints the 32*32 grid by Putting the con-
tents of the array on to the screen in 16
consecutive locations. This is considerably
faster than Drawing the grid.

2550-2570 Using two loops to increment
the values of X and Y, the array A is
examined to see if the array element
corresponding with each element in the
grid contains something other than a zero.
If it does, then Module 2 is called up and
the current values of X and Y incorporated
into D$, which then Draws an inked-in
square at the appropriate point.

Testing

The program should now be capable of
placing the 32*32 element grid on the
screen, then stopping with the ‘Return
without Gosub' error. If you wish, you can
feed some ones into the array A in direct
mode, then Goto 2500. The corresponding
squares on the grid should have been
inked-in. Note that it takes time to examine
the whole array — some 20 seconds — so
that a pause does not mean that the
program is malfunctioning. ]

The Working Dragon 32, by David Lawrence,
costs £5.95 and will shortly be available from
Sunshine Books Ltd., Hobhouse Court, 19
Whitcomb Street, London WC2 7HF.

Module 1

1000 REM¥¥ifiss
1@1@ REM IMITIALISE
1828 REM¥FEisisirs:

SRS S eI EEEY

FEEEEEERE

1@4a
1050

DIM RAC31,315:DIM BC31,31)

DIM CC127,7)
"BM@, 8"

DRAW

tMEXT I
@ FOR I=1 TO 2
@ DRAW "BM-12
3 GET (8.8 )
@ FCLEG

g NEXT T
»e

REM FUMCTICOHMAL SUE
REMER¥¥adssdss iy

3

RETLRHM

Module 3
2500 REMEXLEERIRREIFEEERERROEERE
@ REM DRAK GRID

i FAFFFFEEEELREN S
FOR I=@ TO 12

1838 FMODE®, 1:PCLEAR 2:CLEAR 100@:PMODE 1,1:SCREEN 1,8:PCLS4

Al "C1;R2iBR1;C2iR3:BR1" : HEXT J

J=1 TO 16:DRAW "C2;R3;BR1;C1;R3;BR1" :NEXT J

@ LET DH="BM"+STREC K 1+, "+ETRECY 24" "+ ;D3 R1; U R D3RS

71475, C:NEXT 1

@ TO 124 STEF 4
DRAK "CA: "+D%
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SPECTRUM

Now we our
sails advance

Nick Wilson reveals a hidden
function of the Spectrum’s draw
command.

The draw command on the Spectrum has,

so the manual informs us, two main
functions:
1) To draw a line from A to B
2) To draw an arc from A to B

The first program, Line Drawer demons-
trates the draw command. If the program is

broken into after several seconds’ running,
it produces figure 1. Arc Drawer produces
a similar effect, but this time a random-
lengthed arc has been projected from the
centre of the screen.

Super Drawer, however, illustrates a
hidden function of draw! | discovered this
function quite by accident, by mis-typing
and putting a four-figure number in the
third parameter of the draw command —
which produced a large thick circle.

| decided to experiment, and found that
some very interesting patterns and circles
could be produced at very high speed! The
effect could only be produced 50 per cent
of the time, as the entered number some-
times caused the line to be drawn off the
screen, giving an error.

| have written a short program which
chooses a random number and then draws
a pattern accordingly. The error factor
persists, but just type Run and Enter, and
a new pattern whizzes up in front of you.

Drawer Mk. 2 invites you to type in a
number. The computer then draws the
resulting shape. Try typing in some of the
numbers from the examples.

| have tried to work out a formula to
detect when a line will be drawn off the
screen — so far without success. Perhaps
someone else can come up with the
answer?

Remember, you cannot break into the
program when it is running because the
computer does not check the keyboard
while it is drawing. B
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SHIFTING IN AND
OUT AGAIN

Yu Ting Man of Wellington
Street, Kettering, Northants,
writes:
A I have just purchased a

Seikosha GP-100 printer
for my BBC model B. The
printer’s manual says that it
can print double size charac-
ters, under software control,
and also graphics. I do not
know how to do these, because
I do not understand the ex-
planation of the commands
from the manual. I would be
very grateful if you could help
me on this.

You call the double size

character routine by
sending the appropriate code
to the printer. In this case you
want the Ascii code for Shift
In which is 14. So you need the
command VDU 1,14. To go
back to normal printing you
have to use the Ascii code for
Shift Out which is 15. So the
command is VDU 1,15.

The subject was covered by
Beebug in their July 1982
issue. I suggest that you write
to them at Dept 1, 374 Wands-
worth Road, London SWS8
4TE, for a back copy which
will cost you 80p plus SAE.

2K RAM CHIP ADDS
TO MEMORY

F Chilten of Nicholls Field,
Harlow, Essex, writes:
After using my firm’s
AIM 65 1 decided to buy
myself a ZX81. I am very
pleased with it, but I would be
grateful for a little help.

Is it possible to find out how
much memory you have used,
or how much you have left,
while entering a program?
Also, I have seen some 2K Ram
chips for sale which, purported-
ly, give three to four times
more memory. Could you ex-
plain this? I would like to fit a
2K chip, and then later a 16K

Ram pack, could I do this, and
how much memory would I
then have?

A Yes, it is possible to find

out how much memory
you have used or have left. To

find out how much space a

program takes up, use:

PRINT PEEK 16395 + 256 * PEEK
16397 — 16509
To find how much you have

left use:

PRINT PEEK 16386 — PEEK 16412 +
256 * (PEEK 16387 — PEEK 16413)
-50

I do not quite see how a 2K
Ram chip will give you three
to four times more memory. A
2K Ram chip will give you just
that, 2K Ram. But a greater
proportion of the memory will
be available because the ZX81
will always use 125 bytes for
variables.

As for adding a 16K Ram
pack later, as long as you do
not actually damage the bus
lines of the port when you put
in your 2K chip, then you
would have 18K of memory
available. A 6116 2K chip, is
the standard memory on the
American version of the ZX81
(Timex 1000) and there have
been no particular problems
with adding a 16K Ram pack
to these machines.

MODIFICATIONS

TO AMPLIFY
D Hartley of Towers Way,
Leeds, West Yorkshire,
writes:

How can I connect the

speaker from an old
radio to my Spectrum?
A I am not quite sure why

you want to do this,
though I would guess that you
want to amplify the sound
made by your onboard speak-
er. Amplify is the important
word, because a larger speaker
alone will not make the sound
any louder. If you really want
to make the sound louder then
all T can suggest by way of a
physical modification is that
you take the speaker out and
use longer leads going into
your computer.

On some cassette players
you can play the beep straight
back through the recorder us-
ing the Mic lead and the nor-
mal volume control. Plug in
the Mic lead from the compu-
ter to the cassette and, with no
tape in the recorder, press the
play button and turn up the
sound (on some players you
must press the record button).

e
PUZILED
NO MORE
Steve Hill of Windsor Road,
Iiford, Essex, writes:
In the Spectrum manual
on page 185, are three
ED prefixes that are puzzling
me. The instruction in f,(c) was
not available on the ZX81 and I
cannot find it in any manual of
machine code for the Z80.

The two instructions, 1d
(NN), hl and Id hl (NN) —
codes 99 and 107 — seem to be
duplicates of the un-prefixed
instructions 34 and 42. The
only information that I can get
from Sinclair is the distinctly
unhelpful comment, ‘These are
not printing errors’. Can you
explain what has happened?
A Interesting indeed. The

instruction f,(c) inputs
into the flag register, and I can
only assume that it is not listed
because it was thought un-
necessary. I have not been
able to find it noted anywhere
else.

If you lead BC with 65278
(which is part of the keyboard
routine), push AF pop HL and
in f(c) then push AF again
followed by pop DE then the
before and after results should
appear in H and D.

The other two instructions
would appear 'to be doing the
same thing in two different
ways, with 34 and 42 being
shorter. It is nice to see a more
thorough than usual list of
instructions in a manual and I
hope that other manufacturers
take note. In situations like
this last one, duplicated in-
structions are often left out,
and only the shorter version is
listed. I can see no reason to
use the longer version in this
case.

SUBTITLING ON
VIDEO FILMS

Colin Hammerstone of Beav-
ers Park, Coventry, writes:

I would like to know

whether it is possible to
record sub-titles, that I have
entered on my computer, on to
some home movies that I have
on video?

A Yes it is possible, but it is

not the easiest of things
to do. You do not say what
computer you have but the
general principles are the same
for all.

What you need is a video
mixing console. This is a piece
of circuitry that will allow you
to mix two video signals — one
from your movie and one from
your computer. It works by
taking the two signals, over-
laying the one for the screen
with the one for the titles, and
sending the mixed signal to the
modulator for displaying on
your television set.

I do not know of any com-
mercially available machines
for this, though I believe that
there have been some units
designed by amateurs that
work quite well with specific
computers.

CONVERSION BY
DIGITAL TRACER

Louise Harvey of Stockton-
on-Tees, writes:

I have got a Spectrum

and I am quite pleased
with it. My main interest is
drawing such things as maps
and diagrams. I have been told
that there is a machine which
will convert a drawing to a
computer picture by just fol-
lowing the outline with a spe-
cial pen. Is this true? If so, how
much will it cost? I know
things like this are available for
big computers, but what about
the Spectrum?

You are correct. This is

not the sort of thing that
one would automatically ex-
pect to be available for a home
computer, but I think you
have in mind the ‘RD Digital
Tracer’. It can be used to trace
an image, which can then be
stored in the display file, on
tape, or transferred to a prin-
ter. It can also be used with
the ZX81, though without the
colour and high-res graphics.

The Digital Tracer costs

£49.95 and is available from
RD Laboratories, 5 Kennedy
Road, Dane End, Ware, Herts
SG12.

London WC2 7HF.

Is there anything about your computer you don’t
understand, and which everyone else seems to take
for granted? Whatever your problem Peek it to lan
Beardsmore and every week he will Poke back as.
many answers as he can. The address is Peek &
Poke, PCW, Hobhouse Court, 19 Whitcomb Street,
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Semi-display — £5 per single cc
Trade lineage — 20p per word

Private lineage — 10p per word

DRAGON 32
SOFTWARE

Quality software at
sensible prices

Gamestape 1 £1.95
Caterpillar + Space Attack £2.95
Meteor Run + Breakout £3.95
Haunted House £3.95
Forbidden City (adventure) £4.95
Goblin Caves (3-D graphics) £4.95
Golf (hi-res graphics) £4.95
Island Adventure £3.95

All prices include p&p
Send sae for complete list
APEX TRADING LTD (Pcw)
115 Crescent Drive South
Brighton BN2 6SB
Tel: Brighton (0273) 36894
Access/Barclaycard accepted

BBC MODEL A/B
SOFTWARE

FOR YOUNG CHILDREN
“‘A FIRST BOOK OF MICRO-RHYMES”
5 Nursery Rhymes with tunes, moving pic-

tures and sound effects, £4.95 (inc)

Peter Gordon, 20 Despard Road,

London N19.

New book for Spectrum
THE WORKING

SPECTRUM

A LIBRARY OF PRACTICAL
SUBROUTINES AND PROGRAMS

DAVID LAWRENCE

Published in association with
Popular Computing Weekly.

228 pages Over 150 subroutines
and programs.

Send cheques/postal orders, for
£5.95, to The Working Spectrum,
Sunshine Books Ltd., Hobhouse
Court, 19 Whitcomb Street, Lon-
don WC2 7HF

We can normally deliver in four to
five days.

DRAGON 32 AND SHARP SOFTWARE

Games Pack 1 — Bowling, UFO, Muncher
Micropoly, Mastermind

(Games Pack 2 — Race-Chase, Depth Charge
Motor Cross, Glorious 12th, Canyon Bom-

ber N
Games Pack 3 — Tank Battle, Reaction Time
Blind Maze, One Man and His Dog, Life
£6.50

Games Pack 4 — Poker, Pontoon, Roulette,
Stock Broker, Othello (Sharp only) ~ £6.50

Devils Triangle — Adventure — Sail to
Bermuda but avoid the Devils Trlang}e
where anything can happen £5.0

Earth Rescue — Adventure — Search for a
rare mineral needed for Earth's survival —
space action ... £5.00

Maths Tutor — A set of programmes de-
signed to teach maths to children Irom
3-10 years old 5.00
Many other programmes available SAE Vuv

details
Dragon and Oric programmes wanted
Generous royalties paid
Send cheque/PO or SAE for details to: Abacus
Software, 20 Rhosleigh Avenue, Sharples
Park, Bolton BL1 6PP

ELINCA PRODUCTS LTD F®
Manufacturers of Computer
Hardware and Software

HARDWAI
+ADPROM 4000. A business and games card
1

system
+CPROM Cards. User programmable 2K or
4K semi-permanent memory with battery
back-up. Use with ADPROM 4000
*Computapemaster. Saves a load of trouble
«Console Cases. For the Acorn Atom and

others.

SOFTWARE FOR THE ACORN ATOM
«Arfello. (Also called Reversi). An excellent
game for the thinker
«Graphic Define. Lets you define your own
characters, rockets etc £6.95
~Business Tableau. Takes out all the tedium
of printing orders, quotes, invoices and
statements. £15.50
«Cost Analysis. Will analyse your monthly
inputs/outgoings etc (with manual) ... £12.95

For full details and prices send A5 SAE to:
Lyon Works, Capel Street, Sheffield $6 2HL

SWAP your unwanted software via
Software Exchange Club. SAE for de-
tails. UKSEC, 15 Tunwell Greave,
Sheffield, S5 9GB.

COMMODORE 64, joystick, technical
information sheet, all for £370. Phone
D. Scott, 01-673 0219.

DRAGON ACCOUNTING SYSTEM.
Includes trial balance, P&L account,
a/c code enquiry (max. 300 accounts)
etc., only £4 from Nigel Bradder, 72
Berry Hill Lane, Mansfield, Notts.

PRE-SCHOOL educational software
for Vic20 with expander cartridge,
picture alphabet, counting, odd man
out, simple addition and subtraction,
complete cassette £4. Ramrod, Neres-
forde, Skelding, Grantley, Ripon, York-
shire.

ZX SPECTRUM 16/48K arcade
games, Asteroids, Galaxy Wars, Tank
Shoot, Tank Fight, Camel plus clock on
one cassette with hi-score, colour,
sound, USR graphics for £3 inclusive
Cheques payable to Allan Morton, 16
Ben Ledi Road, Kirkcaldy, Fife.

BEST OF

Four top games on one cassette for £4.45.
Laserchase and Kong's Revenge for the
16K ZX Spectrum
Robot Control (16K) and Alien Attack (1K)
for the ZX81.

Order now from Popular Computing
Weekly, Hobhouse Court, 13 Whitcomb
Street, London WC2 7HF.

We can normally deliver in four to five days.

SPECTRUM

We stock Software from many of the Leading
Software Houses saving you time and money

INTRODUCTORY OFFER
5% off all orders received before 28th
February. Examples of our discounted prices:
The Hobbit £14.20
Pimania £9.50
Penetrator/Timegate £6.60
Orbiter/Ground Attack/Inheritance/
Gt Britain Ltd/Gulpman/Nightflite £5.65
Escape/3D Tunnell £4.70
Send SAE for price list or
Phone for details:

IVYSOFT
91 Cleave Drive, Ivybridge, Devon
(07554) 4088

A

% 48K SPECTRUM STARTREK Il %
Speed around the galaxy destroying the
attacking alien fleets in this fantastic game:
it's absorbingly realistic — not only must you
save mankind, but control your spaceship
effectively!

LOOK: machine routines: great sounds, daz-
2ling effects, 3D combat, real-time docking
(skilful), on-board computer; hi-res damage
reports, energy allocation, etc. 10 levels
(easy to near impossible): Free Battle Manual
Speedy delivery for just £8.00 from

IC SOFTWARE

9 Benscliffe Drive, Loughborough, Leics.

PI-LAND MAPS, only £2 each. Che-
que/PO to R. Carresi, 37 Jubilee Road,
Aldershot, GU11 3QE

PERSONAL COMPUTERS bought for
cash. Morgan Camera Co., 160 Tot-
tenham Court Road, London W1, 01-
388 2562.

SPECTRUM ASSEMBLER
Enter the world of the Z-80' Full 2-pass
assembler with labels — all opcodes — 11
powerful directives — easy program editing
— 16/48K — manual. Written and tested by
professionals. £5.95. Cheque/P0 to C. New-

port, 57 Camlet Way, Hadley Wood, Herts

DRAGON 32 SOFTWARE
—THE BEST VALUE ON THE MARKET
FAMILY PROGRAMS: Eight full-length

games, utility and educational programs
FUN AND GAMES: Ten exciting games for
young and old, solo or groups
£6 for each cassette, £10 for the pair

GENEROUS DEALER DISCOUNTS
Send cheque/P.0. to Shards Software,
10 Park Vale Court, Vine Way, Brentwood,
Essex, CM14 4UR.

ZX81 INVADERS
in machine code
GALAXY INVADERS (4K Ram) ... £4.00
SUPER INVADERS (16K Ram) ...........£4.95
(includes animated instructions,
league table of hi-scores, etc.)
“Deservedly popular . . . excellent’
Popular Computing Weekly
Highest total score of 14 games reviewed in
Your Computer for May 1982
“‘The best on the market" S.C. Beds.
““Great game!"' S.F. Glos.
All-inclusive prices
Sent promptly by first-class post
Full money-back guarantee
BRIDGE SOFTWARE, Dept. Pop 8
36 Fernwood, Marple Bridge
Stockport, Cheshire SK6 5BE

ridge
%

Dragon Software!
BARNSOFT
32K STARTREK

Save the Universe from the
Invading Klingons, £6.50.

Barnsoft, 48 Waverley Road,
Portsmouth

DRAGON — ‘G’ SOFT
Meet Merlin, use the Magic Shield, rescue
damsels, try to win a kingdom in “KNIGHTS
CASTLE". 9 levels of play + ““SKI" for 1 to 8
players. BOTH for £4.95 post free from 2
Beaulieu Avenue, Fareham, Hants. PO16

9Ts.

DRAGON 327 The Scottish Dragon
Club welcomes new members. Send
£8 for membership card, free games
tape, newsletter, etc., to The Scottish
Dragon Club, TF,
Edinburgh.

1 Walker Street,

DRAGON BYTE

HARDWARE, SOFTWARE AND BOARDGAMES
In Morley to serve West Yorkshire
SINCLAIR SPECIALISTS
But our range grows daily
If you feel like Interfacing with Live Ware (ie people)
try our range of Board and
Role playing games. For all ages
Ring Keith Nathan on (0532) 522690
or (0532) 788377 any evening after 7 pm
For more information and mail order details

51a Queens Street, Morley, West Yorks.
Manufacturers are invited to contact us

DRAGON 32
SOFTWARE

Software Library.

our news letter).

for just £8 per annum.

ALL TAPES MAKERS ORIGINALS

Realise the full potential of your Dragon by joining the Dragon's Den

We currently hold almost every program tape written for the Dragon 32
Home Computer and will be adding new titles as they become available.

As a member you may hire up to two program tapes at any one time for
just £1 each (plus 35p p/p) per fortnight, and benefit from user-group type
buying power on hardware, books, etc; (details will be in the first edition of

Membership of The Dragon’s Den is open exclusively to Dragon Owners

Please make cheques/PO payable to “The Dragon's Den" and enclose
your name and address so that we can forward your library index, order
forms and personal membership card.

THE DRAGON’S DEN
83 NEVILLE ROAD, LIMBURY, LUTON, BEDS. LU3 2JG

HIRE
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ZX SPECTRUM. MUSIC using any
notes, rests, range eight octaves, type
in your music which is then graphically
displayed in proper musical notation.
At anytime plays all or part of your
music and gives numerical readout for
pitch and duration for use in your own
programmes, includes full instructions.
“Greensleeves” demonstration. Cas-
sette £4.50 inclusive. Fast delivery
Send to Crownhouse, Ford, Argyll,
Scotland

MZ-80A/K SOFTWARE. Games, busi-
ness, utility, educational. SAE for
rochure. DCS, 38 South Parade,
Bramhall, Stockport

DRAGON SOFTWARE. Mazeman
(... man) and Battleship, £4.25. Con-
nekt 4 and Blockade £3.25. All four
£6.00 (on cassette). CWO to A
Dowey, 29 Glenavon Crescent, Lor-
gan, Co Armagh. N1

SELL SPECTRUM SOFTWARE. See
advert for telespec telespec telespec
telespec.

PUBLISHERS would like to hear from
readers with a view to publishing their
programs for the Sinclair Spectrum in a
forthcoming book. Reply to: The Editor,
Castle House Publications Ltd, 27 Lon-
don Road, Tunbridge Wells, Kent TN1
1BX.

Computer Swap
01-930 3266

Free readers entries to buy or sell a computer.
Ring 01-930 3266 and give us the details.

DRAGON 32 CASSETTE. 10 prog-
rams, educational and games, suitable
for any age. Send cheque or postal
order for £5.50 to: Mr C. Currell, 21
Harford Road, Chingford, London E4
7NO

JUPITER ACETERIODS and two
maze games, with useful words for
your own Forth programs\Move char-
acters around screen, read from dis-
play file etc. £1 plus SAE for three
listings. F. M. Collins, Sylvestris, Ham
Lane, Elstead, Surrey GU8 6HG

VIC20. Adventures, The Count, for any
other Scott Adams cartridge games.
Cartridges to swop/sell. Tel: (0532)
589465

48K SPECTRUM : TELESPEC. TV
viewing decision program. Input times
and favourite show for each person
Telespec suggests optimum viewing.
Send large SAE and £10 to Nick
Pounder, 59 Hadrian Way, Sandiway
CW8 2JT. You can copy for £1 royalty.

DRAGON wishes to exchange data
with other Dragons. Adrian, 226
Epping Walk, Hulme, M15 6FP. (En-
close SAE for details).

ZX81 16K. 9 months guarantee,
£40.00. Tapes, books cassette recor-
der £105.00 ono. Tel: Bourne End
29403.

SPECTRUM. Eliminate plug swapping
when loading saving programs with an
FED switching unit. £5.00. Brainwaves,
1 Stour Street, Manningtree, Essex.

ZX81 SOFTWARE, for use with QS
character board. Send 30p for cata-
logue to: Mark Andrews, 44 Eag-
lesham Road, Newton Mearns, Glas-

gow.
BBC SOFTWARE. Professional quali-
ty wordpro: left/right, justify; conde-
nsed, emphasised printing, variable
line length; insert, delete, replace, add,
block/char, etc., £10. 3D landscape/
space shuttle, superb 3D view of South
Downs (Shoreham), 850 plotted points.
Detailed scale view of the space shut-
tle. Both include variable scale, any
area enlarged, print routine, £3. Add £3
for disc version. |. Pomeroy, 61 Firsby
Avenue, Shirley, Croydon CRO 8TP.

WORLD INFO, a database of informa-
tion about the modern world. Readers
of newspapers, students and teachers
of Current Affairs, International Rela-
tions and Modern Studies need it.
Includes wars, areas of tension, top
men, types of regime, alliances and
much more. For ZX81. Full file on 32K;
parts on 16K. Uses Campbell Systems
THE FAST ONE. Spectrum version in
preparation. £14 from Wimsoft, 20
Brookside Road, Wimborne, Dorset
BH21 2BL.

VIC20 OWNERS. At last! All-action
arcade games for the unexpanded Vic
at low prices. Written entirely in m/c for
exciting colour graphics, animation and
sound. Super games cassette — three
games on one cassette, Super Break-
out, Galaxians and Scrambler. Full
feature games with defined graphics,
hi-score, free ships and bonus points.
Only £4.95. Fast delivery. J. P. Shay,
51 Meadowcraft, Radcliffe, Manches-
ter.

SUPERB VIC SOFTWARE. Jupiter
Defender, m/c, upto +3K, £3.50.
Cubed Tac Toe, +3K and +8K, £2.50.
Juggernaut, +8K, £2.50. Character
Design, any memory, £3. 9 games,
+3K and +8K, £6. And more. Orders/
SAE: C. P. White (Services), 76 Ux-
bridge Road, Hanwell, London W7
38u.

2ZX81, unexpanded, with video conver-
ter + mags, £30 ono.

ATARI SOFTWARE. 16K. Star Raid-
ers £15. Caverns of Mars £14. Ghost
Hunter £12. Rearguard £10. Excellent
condition. Tel: Swanley 69281.

TEXAS TI99/4A SOFTWARE on tape.
Send £1.95 for sample tape plus com-
plete list. Apex Trading Ltd. (WT), 115
Crescent Drive South, Brighton, BN2
6SB.

Spectrums for sale

SPECTRUM 48K, £170. Tel: John
Hasings 752 736 anytime.

ZX SPECTRUM 48K, with 2 games, all
leads + manuals, etc., £160. Tel:
01-855 1402.

ZX81s for sale

ZX81, £50. Tel: (Leics) 542632

ZX81 + 6K, + 12in. monitor, keyboard,
4K graphic Rom, cassette player, soft-
ware + books, purpose-built console,
£120 ono. Milton Keynes (0908)
612697.

ZX81 16K, 3 cassettes + book, £59
Tel: Epsom 29765.

ZX81, 16K, leads, power pack +
manual, still guaranteed, 5 games
types, extra instruction book, £65. Tel:
Atherton 874042

2ZX81 with 16K Ram in excellent condi-
tion plus software £70.00 ono. Tel:
New Milton (0425) 618200,

2ZX81, 16K. Leads and manuals, books
and software £50.00 ono. Tel: Luton
(0582) 593088.

ZX81 16K, with microgen joystick, £70
Tel: 01-959 5964

ZX81 16K, boxed with manual and
leads, £70 worth of software including
3D Monster Maze and Flight Simulator
and Black Crystal, £100 ono. Tel:
01-886 8036 after 6 pm, ask for Ronan
O'Shea.

ZX81, 16K Zxpanda Ram pack, ex-
pandable to 32K, £40 worth of software
including Chess. All leads and manual
supplied, £70 ono. Tel: 0952 591049
after 4.30 pm

ZX81 with 16K RP, bought Sept + 3-4
tapes, £50. Tel: 0494 714270.

16K ZX81, leads etc, manual, cassette
optional, £55. Selsey 602555,

SINCLAIR ZX81, 1K with typewriter
keyboard, plus 3 16K software casset-
tes, all for £60. 15 Dawlish Crescent,
Rayleigh, Essex.

16K ZX81 + manuals, Learning Labor-
atories, with 8 tapes, + 9 other tapes,
including Flight Simulation + Scram-
ble, cost around £140. Will sell for £70
cash, ono. Tel: 01-624 9143.

ZX81 16K, keyboard with software, all
leads and manuals, £70 ono. Water-
looville (07014) 67600 (eves).

16K ZX81, Sinclair built, + leads, +
power pack, + manual, + 30 mags,
green screen, 4 books, Y2 print + plot
pad + 12 cassettes, £60. Tel: Brook-
wood (04867) 81117.

ZX81, 16K Rampack, complete with
leads and manual, + software, +
mags, £50. Tel: Borden 5263.

ZX80 4K + 8K Rom, + 16K Ram, +
leads, still in original packing, + 2
games tapes, + 2 manuals, £40 ono
Tel: Leicester (0533) 676920.

1K ZX81, 4 months old + mags +
books, £35. Tel: Horncastle 7100
(evenings).

ZX81, 16K Ram, all leads + manual
etc, 1 year old, £60. Tel: Basildon
(0268) 42979.

Acorns for sale

6K ACORN ATOM, PSU, all leads +
some mags, £110 ono. Tel: Kettering
(0536) 515025,

ACORN ATOM. As new, 8K Ram, 2K
Rom, price negotiable. Tel: 01-938
1694. David.

ACORN ATOM, 6K Ram + Tele-
printer (excludes interface) + some
software + power supply + all leads,
£125 ono. Tel: Gosport, Hants 80836

ACORN ATOM, 12K, 16 Rom, floating
point + toolbox, over £40 of software,
cassette recorder, £120 ono. Tel:
Craig, Ripley 872182.

BBC MODEL B, 1 month old, still
under guarantee, £380. Including soft-
ware. Tel: Swansea 474268.

ACORN ATOM, 12K Ram + 12K
floating point Rom + psu + joysticks +
3 books + mags + over 30 programs
on cassette, £160 ono. Tel: Maidstone
53748

ACORN ATOM, 12K RAM, 12K ROM
+ floating point ROM, PSU + all leads,
£75 of books + software, cost £260,
will sell for £190 ono. Accrington,
Lancs (0254) 394074.

BBC MICRO, Model B, with cassette
and joysticks +. £80 of software and
GP100 printer. All in mint condition,
£500 (no offers). Tel: 01-958 2715
(Edgware).

ACORN ATOM 12K ROM, 12K Ram,
floating point VIA toolbox, power supp-
ly unit, many programs on cassette +
manuals, £175. Tel: 0792 791921
(evenings).

ACORN ATOM 12K Ram, 16K Rom,
inc Word Processor Rom, + books, +
software, £150 ono. Tel: 01-573 0884.

BBC MICRO, Model B, plus lots of
software, including Pacman, Chess
with 1,000 levels, Swoop and Invaders,
£390. Tel: 0632 737654 Newcastle.

BBC MODEL B, scarcely used (No. 2
arrived before | could cancel), £380
ono, immediate delivery with s/ware,
excellent language for professional.
Tel: Chiddingly (082583) 450.

BBC COMPUTER MODEL A, 32K,
little used, inc software, etc, £299. Tel:
Hull 849517.

BBC MODEL B, with disc interface, +
joysticks, + dust cover, + graphic
pads, + Acorn software programs, +
program power, + leads, + lots of
software. Cost £760 want only £530
ono. Tel: 01-607 5561.

ACORN ATOM, Acorn built, 12K +
12K, floating point, VIA, power supply,
manual, leads, + £30 of software,
£175. Tel: 01-904 9210.

Tandys for sale

SHARP MZ80K. 48K, dust cover, lots
of scftware, immaculate condition,
£130.00 ono. Tel: 0375 676 993 (Stan-
ford-le-Hope).

SHARP M280K, 48K Basic, £325. Tel:
Cheltenham 41757.

TANDY TRS 80 PC TC 1 with printer
and microcassette recorder with car-
rying case and books, £70 or Matel
Intelvoice. Tel: 031-442 4187 after 5
pm.

SHARP PC1211 with cassette inter-
face, £40.00. Tel: 01-863 1876.

MZB80K, 48K plus 2 Pascals, 3 fourths,
2 assemblers, Fortran, 4 basics and
loads of games, £300.00. Tel: Doncas-
ter 874977.

TANDY COLOUR BASIC, 16K Ram
with cassette deck, 1 Rom pack and 3
games cassettes, plus three books,
worth £330, will accept £190. Waltham
Cross 23963 after 4 pm.

TRS 80, Model |, Level I, 16K, £179;
Novex green phosphor monitor, 12mz,
cost £125, sell £85. Both 3 weeks old,
still boxed. Tel: Newcastle (0632)
814215.

‘Commodores for sale

PET 4016, 16K, with cassette, + built-
in sound box, £400 ono. Tel: Wigan
47574.

COMMODORE PET 2001, 32K, large
keyboard, £295. Pet 2040 Dual Disc
Drive, also £295. Pet 2023 Printer,
£250. Tel: Bracknell (0344) 84423.
VIC 20 + CZN cassette unit, 3K super
expander, joystick + tapes, £200 ono.
Tel: 01-958 6769.

VIC20, cassette recorder, 3K super
expander cartridge, joysticks, Pacman
cartridge, lots of cassette s/ware, 2
books, all excellent condition, offers to
Roger, tel: 01-866 5135.

VIC20, + cassette unit, Joystick, 2
games cartridges, books, + other soft-
ware, £150 ono. Tel: Batley 475851.

VIC20 plus cassette unit, mint condi-
tion, in original box, only 2 months old,
also joystick, plus £45 of software
(Scramble, Vicmen, Asteroids) etc,
worth £230.00 will accept £150.00. Tel:
Limmington (0590) 73788

VIC20. Cassette recorder, 4 cartridges
including Jelly Monsters, 2 adventures,
Sargon Il Chess cartridge, plus £50.00
of cassette software, £200.00 ono. Tel:
Runcorn 67313.
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16K VIC RAMPACK, £45.00. Tel: Bos-
ton 67208.

VIC20. Still guaranteed, plus cassette
unit, programs, Aid, super expander,
Voodoo Castle, light pen, reference
manual and software including Frog-
ger, Blitz, Amok index, £300.00. Tel:
Robert 01-455 1132 after 6 pm.

VIC20 with cassette recorder and 16K
cartridge, only 3 months old, £170.00
ono. Tel: 0206 74684.

PET 2001. Cassette recorder, Trend-
com printer and manual, plus 5 rolls of
black imerge paper, £300.00. Tel: 021-
454 9970.

VIC20 COMPUTER. C2N tape deck,
super expander (+3K), many Bugbyte
and Rabbit cassettes and other tapes,
Vic revealed, PRG and other books,
many cartridges, worth £475 accept
£300.00 ono. Tel: Bruce, Aldershot
29509.

PET 2001. 8K, small keyboard and
integral cassette, £195.00. Tel: 01-451
0520.

VIC20. 16K Ram pack, £300 of soft-
ware, value £530 want only £300.00.
Tel: Amit. 01-888 0510.

Ataris for sale

ATARI VCS, excellent condition, inc
pedals, joysticks + combat + laser-
glassed cassettes, £70 ono. Tel: 0767-
312948.

ATARI VCS + 17 cartridges, including
keyboards, £200 ono. Tel: work 01-580
4741 ext 82 Mr King 9.30—5 pm; home
Tunbridge Wells 29157 after 7 pm

ATARI VCS, complete with controllers
+ 3 cartridges inc Combat, Maze
Craze + Space Invaders, excellent
condition, hardly used, £80 ono. Tel:
01-527 1885.

ATARI 400, 32K inc program recorder
+ several tape games, mint condition,
£275. Tel: 041-959 4455,

ATARI GAME CARTRIDGE. All in
very good condition, Asteroids, £15,
Breakout £10, Missile Command £12,
Athello £12, Space Invaders £14,
Video Chess £15. Tel: 0603 712320
after 6 pm.

ATARI VCS plus two cartridges,
£50.00. 60 VCS games, any offers?
Tel: 589 5886.

ATARI VCS plus Combat, Space In-
vaders and Defenders. As new in
original packing, mint condition, only 2
months old, £100.00 ono. Tel: 041-632
9716.

ATARI 400/800. Software, Scram and
Stats 1, brand new, unused, will swap
for one or two Atari VCS cartridges.
Doug Richardson. Tel: 01-878 6936
evenings.

r sale e

PROGRAMMERS’ TOOLBOX for.
Atom + some software, £17 ono for
toolbox, £15 for software. Daljit 01-575
5771.

SWAP VIC20 ADVENTURELAND
CARTRIDGE for any other in series.
Tel: 0480 56645 evenings or
weekends.

PHILIPS G7000 CASSETTES. 19 cas-
settes, including Billiards, Asteroids,
Othello + AC Battle. Price negotiable.
Phone Karim between 6 pm to 9 pm.
Tel: 01-387 8751. NW1.

DRAGON 32, boxed, as new, £179.
Tel: 01-661 1466.

ADVENTURELAND, Commodore
Adventure cartridge now solved and
unwanted. Will swap for Pirate Cove or
for Voodoo Castle. Tel: 01-673 5819
after 5 pm.

THE WORKING

SWAP VIC20 Alien cartridge for Jelly
Monsters or any adventure plus cash
adjustment. Tel: 0723 70023.

INTRODUCTION TO BASIC PART 2
for Vic20, unused, £10. Tel: 0244
300437.

DRAGON 32, with utilities cassette, 2
months old, still under guarantee. £175
ono. Tel: 0705 756068.

FOR ZX SPECTRUM. £45.00 will buy
a printer and 3 rolls of paper, telephone
82 unit and software, value £97.00.
Tel: 061-432 2752.

VIC20 GAMES for exchange. For sale:
Interton tote game with 9 cartridges,
£100.00 ono. Tel: Peter on 01-942
0808.

SWAP DRAGON 32 for 48K Spectrum
plus software or cash adjustment. Tel:
01-304 3659.

SWAP Mission Impossible and Adven-
ture Land for other Vic20 cartridge
adventures. Tel: Windsor 65866.
ADVENTURE GAME. Mission Aster-
oids, Dos, 3.3 disc drive, plus Apple Il
computer, £10.00. Tel: Pontybodkin
770233.

DISC DRIVE for Acorn Atom, 2 months
old, £200.00. Tel: Sandy 80126.

64K MEMOTECH RAM PACK plus
ZX81, both 3 months old, perfect con-
dition, boxed, cost £130+ will sell
memory separately. Offers to Tel:
Stranraer (0776) 2048.

VIC20, to swap Amok Space Storm +
Alien Blitz, for any other cassettes. Tel:
Bedford 66010.

VIC20 super expander cartridge,
£20.00. Tel: (Yateley 0252 875810.
SWAP VIC game cartridge. Tel: 08956
30564 Joel.

HOW TO PROGRAMME THE ZX81
(with cassette). Also training manual
and work book, £7.00. Tel: 554 6389.

MATEL INTELIVISION plus nine
games, £150.00 ono. Tel: 0227
711125,

3K RAM PACK for Vic20, £18.00 ono.
Tel: 554 0287 (liford).

NASCOM II. 32K Ram, Nassys 3,
Zeap 2, graphics, Nas-dis, debug,
DCS, DOS, tool kit, basic, sound chip,
much software including BLS Cascal,
Cargon Chess, Wordease etc,
£340.00. Disc drive £70.00. Tel: 01-
953 6100 ext 2427, Mr Bell office
hours.

SWAP VOODOO CASTLE for any
other Commodore adventure. Tel:
Sheffield 582322.

SWAP INTELLIVISION GOLF for any
other Intellivision cartridge or sell
£10.00. Tel: 0703 785699.

ZX PRINTER and 5 rolls paper, £55.
01-870 1002 evenings.

SHARP MZ80A and softeare, £435.00
ono. Tel: 01-534 5577 ext 257 Mr
Sofar.

SHARP MZ80K. 48K, plus £250 of
software including Fortran, Xtal, Basic,
Zen, Chess, Adventurers etc, dustcov-
er, green screen, books service manu-
al etc, £390.00. Tel: 061-799 4382.

WANTED: Invoicing program for 32K
ZX81 with 80 column printer +
Memotech IF, top price paid. Details to
Mr Cunningham, Dundee 22184.

WANTED: Cassette software for Atari
800, 32K. Tel: Gloucester (0452)
35584 anytime.

WANTED 16K ZX81, 6 x 3 snooker
table, balls and four cues. Tel: 0254
888341.

BBC, 32K. Please tel Tony 01-452
6724.

SPECTRUM

A LIBRARY OF PRACTICAL
SUBROUTINES AND PROGRAMS

kogram is exptamed in detaﬂ iine b
S is built up out of general purpnse,

kstons exptaknmg each
ad ance your programmin
; fical |

Please send me a copy of The Working Spectrum.
| enclose a cheque/postal order for £5.95.

Name.
Address

Signed
Please make your cheques payable to Sunshine Books Ltd.

Please send your order to The Working Spectrum, Sunshine
Books Ltd, Hobhouse Court, 19 Whitcomb Street, London
WC2 7HF.

We can normally deliver within four to five days.

b
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Baby Crocodiles

This month sees the 151st anniversary of the
birth of Charles Lutwidge Dodgson, alias Lewis
Carroll.

Apart from writing such famous books as the
Alice adventures, Lewis Carroll was a respected

mathematician and logician,
many serious works.

Carroll's book Symbolic Logic (1895) is a
classic use of humour to an erudite end — see
Lewis Carroll: Complete works, The Nonesuch
Press.

His first example is

1. Babies are illogical;

2. Nobody is despised who can manage a

crocodile;

3. lllogical persons are despised.

One has to deduce from these three axioms a
logical conclusion which is itself novel. That is,
to conclude that some illogical persons are
babies, is not novel as itis (1) “turned around”. |
will give the deduction later.

Anyone who wishes to program a computer
needs to be able to solve problems such as the
above because most programs (apart from the
trivial) need to use methods to control their flow.
The methods used depend partly upon the
language, but mostly upon the ability of the
programmer to analyse the logical structures
within a program.

One interesting question is therefore: How
can one learn to use complex logical structures
with ease?

The recommended method (i.e. that method

responsible for

recommended by computer science academics)
is to teach a structured language. The pupils are
taught how to construct the correct shapes. This
is why languages such as Pascal are so popular
with academics. Pascal will not allow you to do
certain silly things, though — | have discovered
— it has other faults which then produce strange
programming styles.

The most powerful approach concentrates on
the person not the language. Structure is
believed to come from the individual, and thus
there is no reason why a well-designed program
cannot be written in any language. A truly
proficient programmer is never constrained by
any particular language to write a poor program.
This approach stresses the importance of train-
ing the mind. A well-trained mind is' not one
which follows strict rules of program design
without deviation — yet some computer science
students are taught that there is only one way to
program: The Jackson Method!

In order to create programs with style (and
style implies good design), one needs to be able
to think.

There are courses in Computer Studies at
many levels from secondary to degree. Most of
these courses are not in programming as such
— though it must play a part — but rather
concentrate on the hardware of the computer,
and its implications. Unfortunately, given my
own knowledge of the syllabuses and examina-
tion papers, the teaching of the programming
aspects seems to be rule-bound, in that it is

implied that the effects are known, and are’

predictable.

In one ‘O’ Level Computer Studies paper
there was a question “In many industries the
introduction of computers has caused or is
causing serious social problems ... Suggest
ways in which the problems arising from con-
tinuous production, loss of job satisfaction and
retraining might be overcome.” If you can
answer this | suggest you send your solution to
the Government.

To prepare a person for a career in comput-
ing, | would suggest reading Lewis Carroll rather
than a course in Computer Studies: Babies
cannot manage crocodiles. | ]
Boris Allan
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Puzzle No 39

Down at the zoo there was an Old Giant South
American Tortoise called José. He had been at
the zoo for as long as anyone could remember.
The head keeper, Reardon, remarked on his
33rd birthday that José had been there when he
had started work at 16.

In order to raise funds for a new Snake House
the zoo organised a competition based on the
age of this large creature: the product of Jose's
age and that of his younger companion, Felipe,
was just one less than the square of the
difference of their ages. How old was the Old
Giant South American Tortoise?

What the organisers failed to realise was that
the correct ages were given by the second
highest possible solution, and that assuming
Reardon’s memory served him right.

How old was José, the Old Giant South
American Tortoise? And how old was Felipe?

Solution to Puzzle No 34

A triangular grid with 66 tiers contains 74,613
triangles, and a square grid with 76 squares
along the side will contain 149,226 squares —
that is twice the number of triangles in the
trinagular grid. This is the smallest answer:
10LETN=1;20LetT=INT(N*(N+2)*(2*
N+ 1)/8;30LETM = 1;40LETS =M* (M + 1)
*(2*M +1)/6; 50 IF S = 2 * T THEN PRINT
N;“(5T5")”, M;(;S;")”; 60 IF S = 2* T THEN
STOP; 70 IF S > 2* THEN GOTO 90; 80 LET M
=M+ 1;85GOTO40; 90 LETN =N + 1; 100
GOTO 20.

Winner of Puzzie No 34

The winner is: Mark Purcell, Wordsworth Drive,
Bletchley, Milton Keynes, who receives £10.

Atari zx81*
1(2) SeaDragon  (Adventure International) ~ 1(1) Black Crystal (Camell Software)
2(3) Air Strike (English Software) ~ 2(-) Avenger (Abacus Software)
3(5) Astro Chase (First Star Software)t ~ 3(2) Gauntlet (Colourmatic)
4(7) Stratos. (Adventure International) 4(9) Frogger (DJL Software;
5(4) Submarine Commander  (Thom EMI)*  5(7) Flight Simulation (Psion;
6(-) Hellcat Ace (Microprose Software)t  6(-) Winged Avenger (Workforce)
7(-) Jumbo Jet Pilot (Thom EMI)*  7(4) Guip Il (Campbell Systems

8(-) Centipede (Atar)*  8(6) Espionage Island (Artic)
9(1) Preppie (Adventure International) ~ 9(3) 3D Defender (JK Greye)
10(-) Missile Command (Atari)®  10(8) 3D Monster Maze (JK Greye)
*Cartridge. 132K cassette. +48K disc. *All 16K.

(Figures compiled by Calisto Computers,
Birmingham 021-632 6458)

Spectrum Vic20

(Figures supplied by Buffer Micro Shop,

LOSERS

London 01- 759 2887)

(C

1(1) The Hobbit (Melbourne House)" 1(2)

2(2) Penetrator (Melbourne House)*  2(-) Omega Race (Commodore)*
3(4) Black Crystal (Carnell Software)*  3(-) Martian Raider (Romik)
4(3) Orbiter (Silversoft)  4(5) Grid Runner (Llamasoft)
5(7) Escape (New Generation)  5(1) Traxx (Llamasoft)t
6(9) Night Flite (Hewson! 6(6) Blitz (Commodore)
7(-) Space Intruders (Quicksilva) 7(3) Andes Attack (Defenda) (Llamasoft)
8(-) Gulpman (Campbell Systems) 8(7) Abductor (Llamasoft)
9(8) Football Manager  (Addictive Games. 9(-) Hopper (Rabbit)
10(-) Avenger (Abacus Software)  10(8) Myriad (Rabbit)
*Requires 48K. *Cartridge. tRequires 8K or 16K.

(Figures supplied by Buffer Micro Shop,
London 01-769 2887)
Books
1(3) Spectrum Machine Language for the Absolute Beginner, Tang
2(6) Vic20 Programmers Reference Guide, Finkel
3(7) Assembly Language Programming for the BBC Micro, Birbau
4(9) Discover Forth, Hogan
) llustrating Basic, Alcock
6(2) Spectrum Book of Games, James et al.
) 6502 Assembly Language Programming, Leventhal
8(-) The Working Spectrum, Lawrence
9(4) Programming the 6502, Zaks
10(-) Spectrum Graphics, Hampshire

(Figures compiled by Watford Technical Books, Watford 0923 23324

(Last week's position in brackets)

(Figures compiled by the Vic Centre,

London 01-922 9904)

(Melbourne House)
(Commodore)

m (Macmillan)
(Osbourne;

(Cambridge University Press!
(Granada)

(Osbourne]

(Sunshine Books
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THE FLEXIBLE COMPUTER SYSTEM FOR THE FUTURE

How can Tangerine promise you a This makes the ORIC-1 substantially more all leading manufacturers.
professional computer for only £99.95? reliable’and versatile to work with and We can give you prompt service, quality,
Because, unlike most computer builders, what’s more, at £99.95, you get a reliability and full technical backup: The

we have designed the UL.A. ourselves. professional system well below the price of ~ ORIC Computer System will guarantee you
e that and more:

@ 8 colour graphic display (8 foreground +8
background)

@ 40 character by 28 line colour text display

@ High resolution graphics (240/200 pixels)
240 across screen, 200 down

A ; R 5 T | ® 96 User defined graphics symbols
e A ® Microsoft BASIC software

@ 6 octaves of music with Hi-Fi output and
4 preset sound effects — Shoot, Explode,
Ping, Zap

RETURN @ Centronics printer interface (compatible

- - - - - - - g @ E - m with a whole range of standard printers)
i ® Optional Communication% Modem .
(allowing access to 200,000 pages O
- @ - - - @ IE - - - @ - Prestel and direct link with other computers)
@ Typewriter style keyboard

@ Professionally written user manual by
well-known computer authors

@ Oric Owner Magazine included with each
ORIC 1 purchased

@ Tan-Forth supplied free with every mail
order 48K Model

@ Extended Basic (BBC etc) available soon

@ Full range of business and leisure software
coming shortly.

(Please allow 28 days for delivery) Subject to availabilities.

Order your ORIC-1 direct from the designers

BY POST: You can pay by cheque, postal ~ BY PHONE: Just ring our telesales number
order, ACCESS - BARCLAYCARD-VISA ELY (0353) 2271/2/3/4

Item £ | Qty | Price Inc. VAT | Total
ORIC-11 & £99.95
ORIC-1 8K RAM £169.95
ORIC Communications M sModem | _£79.00
'ORIC Owner (Bi-monthly) £10.00

Please send me a ful colour brochure [ Postage and packing £5.95

TANGERINE COMPUTER SYSTEMS LTD. 3 Club Mews, Ely Cambs CB7 4NW TOTALE



