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£129.99

Still unbeatable value at this price
with a full size keyboard

Backed by Adda's full one year
warranty.

the rest

£343-85

inc VAT = carriage free

The 64K personal computer that outpaces
Backed by Adda's full one year warranty.

Features include: * 5K RAM
expandable up to 29K * 8 border
colours, 16 screen colours

* 8 screen character colours

* 3 audible tone generators, each of
3 octaves * a ‘white noise’' generator
* B8 character program line length

* 64 ASCII character set * full F'EI -
type graphics character set
generated directly from keyboard

* 176 x 158 pixels (27,808 in total)
maximum resolution

* 8§ programmable special functions
accessed via 4 special function

keys.

Features include: * 64K built in RAM

* 40 column colour display — tv interface
* Upper and lower case characters and
graphics * Sprite graphics on eight levels
* Music synthesiser with three voices and
nine octave range * 16 colours available
simultaneously * 8 bit parallel user port.

Features include: B0
characters per line. Tractor
feed dot matrix. 30
characters per second print
speed. Full alphanumerics
and graphic printing.
Double-size character
capability. Price includes
all cables. Alternative

inc VAT — carriage free

The VIC Printer — suitable for the
Commodore 64 also — will print
programs, letters, business data
and graphics. It offers high printer GP100VC with full-
specifications at a competitive size paper feed

price. £270.25 inc VAT.

HOW TO ORDER:

£299-95
inc VAT = carriage free

For the VIC-20 and the
Commodore 64,

A disk unit transforms
your computer into a
high-speed system
ideal for the more
serious programmer or
small businessman. It
enables to get the
best out of your utility programs.

e, N

Features include: 170K bytes capacity. Uses soft-sectored standard
54" single density floppy disks. Direct interface to computer. Direct
compatibility with Printer. Prices includes all cables.

MEMORY PACKS FOR THE VIC-20

Special 51 ug—ln cartridges are available to
expand VIC's memory. 3K, BK and 16K RAM
packgzlu directly into computer.

16K RAM Memory Pack £74.95,

BK RAM Memory Pack £44.95,

3K RAM Memory Pack £29.95

01-200 0200
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Welcome again to PCT. Now that you have all recovered from the Christmas and
New Year festivities you can all sit back and get down to testing out any new com-
puter goodies received.

You may, or may not, have noticed in the last couple of issues that PCT is
now selling some of the games we have published in the magazine. So far on our
list we have plumped for VIC-20 and BBC games. Ladders and Walkways and
Melody Maker are the two games for the VIC taken from our December issue,
and Pete the Plastered Postman with Asteroid Lander came out of our last issue.
This month two Spectrum games, Spectrum Zap and ZX Reactor are featured on
tape.

Spectrum Zap is an alien invasion game which not only teaches you how to
go about programming this classic arcade game on your own Spectrum com-
puter, it also makes full use of the machine's colour and graphics facilities. Spec-
trum Zap needs 16K of memory space to run it, as does the accompanying game
ZX Reactor which appeared in September '82's PCT.

Just to re-cap, ZX Reactor was a game of danger and daring. You take the
part of a man in a mythical nuclear power station where nine reactor cores are on
the verge of ‘critical’. You have to move round the reactors in numerical sequence
and deactivate them. In your wake you leave a tell-tale trail behind you which you
must not cross over. Quick forethought is what'’s required in ZX Reactor in order
to work out your route successfully.

The two programs on one tape are selling for £8.50 and are available from
ASP Software. Watch out for ASP advertisements in each issue of PCT for details
of the games available on tape for your computer.

Each month at least one of the programs printed in the current issue will be
available on tape with another piece of software not necessarily printed in the
same issue. This move is aimed to help you — instead of spending hours keying in
a listing just buy the program from us.

All the tapes are available from our specially-formed firm, ASP Software
which is at the same address for PCT offices. To get your copy of one our games
just send a cheque or postal order to us and we will send you your software
within three weeks, (although often it reaches you sooner).

ASP Software arose after our sister magazine
Computing Today wrote and published a massive and
challenging adventure game called The Valley which
is available on tape for a wide variety of
machines including the TRS-80, BBC,
Spectrum, Atari, Sharp MZ80K,VIC-20,/PET,

Another important feature included
in this issue is our READERSHIP
SURVEY. This is where we give you the
chance to voice (or at least write down) vour
views on the magazine so that we can sort
out what you believe are its good and bad
points. Turn to the contents page to find out
where it is in the magazine and fill it in.
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Do battle once more with the malevolent mutants from Mars in this all
killing, all blasting game for the Spectrum. Also for sale on tape from
PCT, (seep43).

" Brush up on the latest comings and goings in the computer scene.
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Comments or criticisms? Then this is your page.
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Thinking about treating your Beeb to some discs? Consult our review
first and avoid the pitfalls.
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If your Spectrurh won't speak to you, or your RAM pack has rebelled, : o
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Tonight On Your Micro
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RESCUE A VICPRINCESS

PENETRATOR is the most amazing and A multi-part adventure for the standard VIC 20!
sophisticated arcade game yet devised for All you have to dois find the castle, defeat
the 48K Spectrum. Featuresinclude training the dragon, find your way through the
mode, unique customizing, superior labyrinth, kill the wizard and rescue the
graphics, excellent sound and more! Princess. And that's not half of it! THE WIZARD
. Cassette £6.95. & THE PRINCESS cassette only £5.95.

CONVERT YOURVICINTO AN ARCADE VISITMIDDLE EARTH

MACHINE Experience the fantasy of J. R. Tolkien's
Amazing arcade action for the standard VIC 20 “HOBBIT"” on your 48K Spectrum. Danger,
with 5 new exciting games from Clifford adventure and excitement are all partofitin
Ramshaw: ALIEN BLITZ' INVADERS? GROUND words and graphics, but it is you who must
ATTACK, STORM and SPACE ROCKS* (games solve the problems. Special features never
marked * contain machine code). You must seen before. THE HOBBIT is the program
have the VIC GAMES PACK cassette-only $5.95. everyone is talking about £14.95.

B Orders to: 131 Trafalgar Road Correspondence to: Glebe Cottage, Trade enquirles B
s MELBOURNE HOUSE PUBLISHERS b ibomal Sl S et bbb ~
@ ./ Pleasesend me your free catalogue Leighton Buzzard, BEDS LU7 7NA -
Please send me:
B Books F4.4:1) cassettes 48K SPECTRUM ]
H SPECTRUM Machine Language Made Simple 16K SPECTRUM Penetrator £6.95 W
] Unueritanun?;muur Spectrum £7.95 for the ZX80 & IXE1 £8.95 Over The SpectrumMNo.1  £5.95 The Hobbit £14.95 o
- Spectrum Machine Language Not Only 30 Programs £4.95 Over TheSpectrumio.2  £595 STANDARDVIC 20 ™
For The Absolute Beginner £6.95 Understanding Your Over The SpectrumMo. 3 £5.95 VIC Innovative Cassette1 £5.95
B [ Over The Spectrum £6.95 ZX81 ROM £8.95 Programs from Spectrum VIC Innovative cassette? £5.095 I
H VIC20 S Nt o it Machine Language Book  £5.95 VICInnovative Cassette3 £595
B [ ViCInnovative Computing £6.95 Basic Course cassettes £2.50 it BRI ™
B DRAGON complete Sinclalr ZX81 Rom X -
@ | Enter The Dragon £5.95 Disassembly Part A LB £9.95 All prices Include VAT where applicable g
= All Melbourne House cassette software is unconditionally guaranteed agalnst malfunction. e u
: Access orders can be telephoned through on our 24-hour ansafone (01) 8587397, Please add B0p for post and pack £ -B0 u
| ]
m 'enclosemy chegue/moneyorderfors E TOTAL £ RS -
B Please debit my Access card No. soh b LS S, __ Expiry date _ b | ]
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TRS 80-GENIE SOFTWARE =

Y] SRl otrer machines

The Snapp utilities Extended Basic, Built In Functions, Mapping Support,
Autofile and the Garbage Collector are all described in our catalogue. Literature is
also available from us on request. These programs are available for the machines
listed below.

All of this software is installed into the Disk Basic interpreter of the host machine
and thereafter is fully integrated into TRSDOS Basic. Once installed it is entirely
transparent to the user.

Extended Basic has six separate utilities within it, including cross reference;
variable dump (including values), compression, string and keyword find.

Built In Functions contains a large number of new commands and utilities to aid
the programmer, the exact number depending on the machine. For instance, one can
POKE up to 255 bytes at one time, sort a number of arrays, erase any or all arrays
from the Array Table, PEEK multiple bytes at one time, calculate passwords,
exchange the contents of variables and so on.

The Garbage Collector gets over that big failing of Microsoft Basic whereby the
machine appears to hang from time to time whilst it sorts out its string area.

Automap is a product designed to automate for the Basic programmer the tasks
of presenting information on the VDU and accepting information from the keyboard
operator,

Autofile carries out very similar tasks to Automap, but instead of interfacing
between the keyboard and the VDU, it interfaces between the keyboard and a file.

These utilities are hard to describe but once you use them, then like us, you will
never let them go. They are almost miraculous in their use and are the greatest
programming time savers that we have ever seen. They are, however, expensive.
This Trial Package has, therefore, been produced to provide a ‘‘sample’’ of these
utilities for a very low price. The catch is that this sample can only be installed on one
of your disks containing Disk Basic and can only be accessed on that disk 99 times.
This is more than sufficient to give the user an idea of the very real and very
important advantages of using these utilities.

Model | & Il (LDOS) ...... £ T.00 Model 11 (TRSDOS2.0) ...... £25.00
Maodel Il (TRSDOS) ...... £17.50 Model II (TRSDOS 4.1) ...... £37.50
All the above plus V.A.T. ......... p&p75p

We have started to supply some of
our more popular programs in non
TRS-80 format for other machines as
follows:

BBC (MODEL B)

JUMBO

The 747 simulation that has swept
the TRS-B0 community worldwide! So
memory tight that there was no room
for full colour.

Cassette £17.26

MYSTERIOUS ADVENTURES

The English written, machine
language series of adventures. Seven
in number, at the moment the follow-
ing are presently available on the
BBC:

The Golden Baton
The Time Machine
Arrow of Death Part |
Arrow of Death Part |

Cassette (each)

FAIRYTALE

Basic adventure mainly aimed at
the kids but for all the family! Uses a
scenario of nursery rhymes and fairy-
tales within which to find the
treasures.

Cassette £10.06

V.A.T. included

pé&.p 75p for any guantity

TEL: [0424) 220391/ 223636

MOLIMERX-LTD

A J HARDING (MOLIMERX)

TELEX 86736 SOTEX G

1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX.

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable| plus £1 postage.
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SOFTWARE

Anhiate aliens as they descend from the skies in this
fast-qmving Spectrum game from Eric Smith.

ebruary 1983




TRUM

At the start of this game you are
given three lives, with your laser
base positioned at the bottom of
the screen.

The alien appears at the top of
the screen and moves down
towards your base line in one of
three directions; either straight
down, vertically left, or vertically
right.

The screen is wrapped round
from the alien's point of view, but
not from the player’s. You fire at
the alien by pressing the ‘0’ (zero)
key and move left and right by
pressing the ‘5" and ‘8 keys
respectively. If, however, on your
third shot you miss the alien then
it can change direction, but will
still approach your base line.

If the alien touches your base
line then you lose one of your lives
{vou are on your last life the game

ends). When you destroy the alien
then you gain up to 2000 points,
depending on how far down the
screen it was when your laser gun
obliterated it.

Throughout the game ‘Mystery
Ships’ will wander across the
screen. If you hit them then you
gain up to 10,000 points and a free
life. (But you have to hit them in
exactly the right place for the
laser bolt to take effect!!!). You are
allowed only three shots at them
then your laser base becomes
ineffective and the ship passes
across the screen whereupon you
lose a life, (this only applies if you
have one life to spare: i.e. missing
a ship cannot put you out of the
game.)

The game ends three aliens
land. However, if you get over
100,000 points the aliens wrath

arises and they start to descend
not from the top of the screen, but
slightly further down so as to
catch you out at the wrong side of
the screen.

Throughout the game sound
effects are produced as the alien
descends, when you fire your laser
bolt, when you hit the alien, when
the alien lands, when the ‘Mystery
Ship’ appears and when the game
ends.

The program runs quite quickly
even though the program contains
no machine code. The ‘Mystery
Ship’ routine was written out with
the main printing loop as a
separate routine so that the speed
of the program was not impaired.
The highest score obtained so far
is 110,349 before three aliens
landed. Let us know if you top that
score.

_____HOWITRU

A

B
.

v
b
__HINTS ON CONVERSION _

Lines 1-3
Lines 5-70

Lines 100-115
Lines 120-160

Reset the game.

Produce the instructions if necessary.
Produces the user definable space invader,
spaceship explosion and laser base.

Reset the screen for another alien

This program should be able to be converied onto most machines
that allow text and high resolution graphics to be mixed onthe
same screen. This is neccessary because the laser shots are
created using high resolution line graphics while the laser base
and invaders are made up of user defined graphics characters.

Lines 170-280 Are the main screen print and the exit to the
fire routine.

Are the fire routine which draws and undraws
the laser bolt. This also provides the exit to
the scoring routine.

Contains the scoring routine and the exit to
the ‘Mystery Ship’ routine. It also increases
the print position of the alien if the score is
over 100,000 and RND is greater than 0.7.
Produces the whole ‘Mystery Ship’ routine:
i.e. the moving of the spaceship and the
base, the firing of the laser base and the
explosion the points scored and the free life.

Lines 400-4%0

Lines 500-540

Lines 600-895

Lines 900-940 Deals with the loss of a life if the spaceship
was missed.
Lines 980-930 Ends the game.

Produce the random movement for the alien.
Produce the effect of the wrapped round

Lines 1000-1050
Lines 1100-1110

SCTeen.

Lines 2000-2160 Are the instructions.

These are placed on the screen by using a PRINT AT statement
and can be replaced by a screen POKE on any machine that
doesn’t support this, but does have a memory mapped screen.

The screen on the Spectrum is 255 pixels by 175 pixels with
the origin (0,0) in the botom left corner. The character screen is
32 x 22 with the origin for PRINT AT commands at the top left
of the screen. It is worth noting that the Spectrum’s PLOT and
DRAW statements work differently to most machines. If you want
to PLOT at a point (50,50) and then DRAW to the point
(100,100) you would have to use the form PLOT 50,50 : DRAW
50,50. This is because the co-ordinates in the DRAW statement
are offsets from the PLOT statement, not a direct reference to a
SCreen |ucal:i{m.

If you have a machine that is capable of producing definable
graphics the conversion of the Spectrum's definable characters is
simple. The BIN statements in lines 20-70 contain all the
information for but patterns of the characters, expressed in binary
form. For your own machine either convert them into their
decimal equivalents or leave them as binary, depending on which
method your machine uses.
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730 LET e=8z2(b+i) +3 iRl e dame
:ég LE; CS=CE + nues until three T:ﬁagame E0n11

Ce e g ; [ H BrSs @
ZEd PLOT gf;iNT (RHC#3) +1 with sometlhing oF interest ;n’sl
298 CoT ansit, ure for those who score very hig

750 CRAW @, 21
,Jm DRAU 2140 PRINT PRINT PRIMT FLASH
23 DRET SUEm 1ig.1s2 T

1@ 3 i o1 BB ¥ GHT
51 _roR (=20 TO eé meer GBS, ;ésglég CODE IMKEYS$<¢>13 THEM GO
Egg EETbiﬁtzqs THEN GO TO a4 216@ RETURM
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TI99/4A DRAGON 32

QUALITY SOFTWARE AT SENSIBLE PRICES
DRAGON 32

Order

code Title Price
DG2 Gamestape 2 (2 arcade games)......cocevuvcieeiinainuna £2.95
DGa Arcade Action (Meteor Run + Breakout ..E3.95
D&Eo i B I R e e U SN £3.95
Adventures

DiEs Island Adventure
DGE Forbidden City
DGT Pharaoh's Curse

DL B = T T o B e e e £4.95
GM5 Haunted House/ WUMpPUS......cc..cocivriivirrrsssianseienns £3.95
GM6  Sorcerer's Castle/Lunar Lander ...........coveevevveneenns. £3.95
GM7  3-D Maze/Towers of HANOI ..vcvvreereeereienerrenrmosscsrans £3.95
GM16 Island Adventure/Four in @ FOW ....cciveiinnrenrmeenreens £3.95
GM17 Forbidden City/Mastermind ................ s e P £3.95
R T e L B T e e i £3.95
ke IR BT R T T S S S e S S £4.95

All prices include VAT and p&p. Send cheque, P.0. or telephone with
Access, Barclaycard for immediate despatch. Send sae. for
complete list, stating machine

B IO LTD
Cheit=d

Brighton BN2 65B
DEALER ENQUIRIES WELCOME

Tel: (0273) 36894

NEW
SPECTRUM

SOFTWARE

TRANSYLVANIAN TOWER

In this spine chilling adventure yvou explore Count Dracula's dark
tower from the dismal dungeons to the terrifying top! Discover his 500
room maze with its incredibly spectacular moving three dimensional
graphics. Watch out for the swooping vampire bats as you try to rid
the world of this Transylvanian terror! Combines an adventure with a
maze with a fast moving graphic action game! A new maze everytime!
With a full ‘save’ routine for use during the daylight hours! 48K
SPECTRUM only £6.50

JACKPOT FRUIT MACHINE

Featuring holds, nudges and realistic hi.res.symbaols. Colourful - just
like the real thing!

Plus

SUBMARINE ATTACK

Destroy them before they destroy you. Fantastic fast action fun, Both
pames just £4.95, 48K SPECTRUM

Richard Shepherd
Software

FREEPOST (No stamp required),
Maidenhead, Berks SL6E 5BY.
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TECHNEG
CINYD
TECHNICS LTD

SPECIAL OFFER

FOR DECEMBER & JANUARY ONLY
Seikosha GP80 Printer £170 Carr. £5

BBC Micro Model ‘A’
BBC Micro Model ‘B’
BBC 16K RAM Upgrade
BBC Printer Interface
Acorn System 3 with 32K
Memaory

Zenith Z100 16 bit
System

£261.30 Carr. £3
£348.26 Carr. £3
£25 + p&p £1
£10 + p&p £1

£1,400 Carr. £10

from £1,973 Carr. £12
ALL PRICES EXCLUDE VAT

We are the Acorn Econet specialist. Let us quote you for
your system
Education discounts available.

Coach House, Kelsterton Road, Flint, Clwyd.
Tel: DEESIDE 810518

Promotion’s the name of the game in

‘SHIP OF THE LINE' - An adventurous management game.
Fearlessly battle your way up the ranks... encounter enemy fleets...
survive mutiny, fever and famine,.. endure fog, fire and thirst... then...
when you think you've done well... rush home to Port for promotion!
16K SPECTRUM £495 48K SPECTRUM £6.50

MULTI FUNCTION CASH CONTROLLER

Takes care of your Home Budgeting, Bank Account, Standing Orders,
Loan and Mortgage Repayments. Complete security ensured by
secret password. A budgeting bargain for only £10. 48K SPECTRUM
‘SHAKEN BUT NOT STIRRED!

A James Bond 007 Adventure

Recover a stolen warhead from the lair of Dr Death, but first foliow
the trail across continents, locate his secret island, encounter the steel
fisted giant Paws, then find yourself in his underwater maze and
hopefully find the missile... But It Doesn't End There!

Can you resist being 0077 Only £6.50 48K SPECTRUM

|

1 48K |ackpotSub [Atack) I EAGS

: 48K Transylvanian Tower i AR50

| 16K “Ship of the Line’ i EAS5

I dak Ship of the Line' i RS0
S I 3 " L5 -

: 4K Shaken but ned Stirved! E £.50 y First Class Post

48K Multifunction Cash Controller at £10010 b sality TDE

| (assettes

I 1 enclose my chegque/Postal Crder for £

| payahle to Richard Shepherd

|

|

1

1

|

I

I

1

Name

Address

Machine K Memory
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Blackboard Programming

Chalksoft started work on the
blackboard and now is bringing
software into the schoolroom
selling educational packages.

The firm has been formed to
produce software for schools which
can be used in the home too.
Aimed at children of primary and
middle school age, 5-11 and 9-13,
the firm’s software packages now
numbers eight including two
currently under development. The
packages are all learning aids with
a fun-to-play angle incorporated so
that children are only half aware
that they are actively learning
while they are playing.

All the programs written have
been specially developed for use by
sometimes heavy-handed children
and are free from finger bounce
and protected from keying-in
errors. So far the computers with
compatible software are the VIC-20
6.5K model and the 32K BBC B,
although plans are afoot toe bring
out versions for the 48K Spectrum.

Prices for the tapes are very
competitive ranging from a meagre
£6 to £10. All the packages are in
full-colour and incorporate sound
effects where applicable. Chalksoft
hopes to produce two new tapes a
month and all will be available
either mail order from Chalksoft or
via authorised dealers.

Included in the catalogue are
Metrics, Invisible Man, Sequences
(a number pattern game), Angle,

and an adventure simulation game
called Inkosi.

Now in the production stage
are reading and writing tapes
including a version of the best-
selling Pacman game in which the
‘gobbler’ eats up and spits out
basic punctuation marks. Sounds
interesting? Contact Chalksoft at
Lowmeoor Cottage, Tonedale,
Wellington, Somerset TA2 10AL,
or telephone 082 347 7117.

Program Of The Month

Good news for software searchers
now that the Program of the
Month Club will be up and running
in January.

It sounds something like the
nationwide book club service and
has the same aims, except there’s
no obligation to buy. Club
members can choose software for
their micro from the Club at cut-
prices. A wide variety of software is
on offer from the Club as well as a
recommended ‘program of the
month’. Membership is free and
there is no obligation to buy the
software — unlike a book club.

The idea behind the formation
of the Club is to provide a service
which gives the buver a clear idea

of the actual goods he is
purchasing. Very often people buy
untried software based on a
description included in the
packaging only to discover that the
game bears little resemblance to
the accompanying write-up. Very
frustrating and a waste of memory.

When you join the Program of
the Month club you automatically
receive a monthly newsletter
containing accurate and detailed
descriptions of each program on
offer.

The catalogue contains
selected software for computers
including the BBC models A and
B, the Spectrum, ZX81 and
Dragon with the VIC-20 under
consideration. There is to be a
recommended list of programs as
well as the Program of the Month

which will be a brand new piece of
software. The rest will not
necessarily be new.

Software included in the
catalogue is coming from a variety
of software firms ranging from one-
man-bands to large commercial
concerns. One hundred and fifty
were contacted in total, and the
response from them has reportedly
so far been good.

If vou buy software through the
Club vou can make a saving of
about 20% on the ‘standard
league’ software and between 10
and 20% on the recommended
titles.

For further information about
the club or if you want to be added
to the mailing list write to The
Microcomputer Software Club, PO
Box 166, Oxford 0X2 9JB.

Course Corner

With the ever-increasing popularity
of computers and computing many
more courses in programming and
computer literacy have sprung up.

Latest o come to light are a
number of one day courses, which
means you don't have to spend
days and money away from home,
run by the Polytechnic of the
South Bank in London. The Local
Government Training Unit is
responsible for the courses held at
the Poly which begin at the end of
January. Courses include computer
appreciation, BASIC

programming, word processing,
Superbrain application packages,
Visicalc/Supercalc, record
handling/management, PET
application packages, Apple
application packages. The courses
run through till the end of March,
and cost £45 each.

For further information on
these courses and their contents
contact Mrs Sally Justice on
01-928 2790, or write to her at the
Polytechnic of the South Bank,
Local Government Management
Training Unit (LRMC), Faculty of
Administrative Studies, London
Road, London SE1 0AA.

Dates of computer

programming weekends using the
ZX81 and Spectrum have now
been released. Basic details of the
course to be held at the
Gainshorough House Hotel,
Kidderminster were given in a
previous issue of PCT. These
courses begin on January
28,/29/30 and are then to be held
on February 4/5/6, March 4/5/6,
March 11/12/13, April 1/2/3,
April 8/9/10, April 29/30/1 May,
May 6,/7/8, May 27/28/29. Each
weekend course costs £55 inclusive
and booking can be made through
the managing director, Christopher
Dale, who can be contacted on
0562 754041.
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Atari Mail

Rumeour has it that Atari VCS club
members are likely to be at the
receiving end of a rival club

| magazine by Activision.

Atari’'s mailing list for the VC§
club magazine has mysteriously
got into the hands of Activision’s
mail order house {which produces
Atari VCS compatible cartridges).
And it seems that Atari owners on
the mailing list have been receiving
unsolicited copies of the Activision
club magazine. Lucky them!

Atari and Activision’s UK
distributer Computer Games (CGL)
were handled by the same publicity
firm, Ray Hodges Associates. Atari
ended their contract with Ray
Hodges some months ago but for a
short period the PR firm held some
| details of both accountis.

Obviously sales of Activision
cartridges would rise with the
larger audience the firm’s goods
reached. So, Atari owners
everywhere, don't be surprised if
you get a present in the form of
this month’s copy of the Activision
club magazine, as well as Atari’s.

Copyright Claims

ZX81 owners who want a repeat
key module beware.

The makers of this add-on,
Haven Hardware, claim that this is
unique to them and are following
in Atari’s footsteps pressing for a
copyright contravention claim.
Haven originally launched their
repeat key module in June 19581
and are currently applying for a
patent for the module.

Since the module’s launch
Haven have discovered
that a rival firm has
brought out a
virtually

identical device onto the market.
Haven claim that Kempston
Electronics’ version is an ‘exact
copy’ of its module and is now
pressing for sales of this piece of
hardware to be withdrawn from the
market.

This case, presuming it will go
ahead, will be a test case in the
computer industry. So, ZX81
owners in search of a repeat key
module be warned. Make sure you
buy the correct, and legal original
version. .

Games Galore

Jumping on the games gravy train
are two with a living theme.
Outworld is a planet protection
game. You have been charged
with the responsibility of protecting
your civilisation from meteorites
and armed flying saucers. Sounds
a bit complicated this one but here
goes. In order to continually
bombard the rock storm and blast
the saucers the planet has fto use

energy sources from another planet
with which to fuel the protective
shield.

Each time a meteorite hits the
sheild your energy bank’s power
diminishes. Waich out for the
flying saucers; their bombs get
through without much difficulty
and destroy the city without fail.
Your energy supply can be
replenished using the fuelship but
when it leaves the planet it too
must be protected by your weapon
stafions.

Outworld runs on the VIC-20
and comes in cartridge form from
Audiogenic for £24.99.

In Evolution you haven't even
reached the stage when you can
defend a city. This second game’s
name speaks for itself. The concept
is that the player controls the
growth of an amoeba (makes a
change to space invaders) into
various forms, finally ending up as
a man.

During the physical changes
the amoeba undergoes it also
experiences numerous hassles and
hazards. At the amoeba stage you
have to fight off bacteria as you
search for food and if you succeed
in staying alive you turn into a
tadpole, which is being chased by
a fish.

In the next stage you become a
rat that is fleeing from snakes,
after which you turn into a beaver
crossing alligator-infested waters.

From there you become a
gorilla harrassed by monkeys and
finally become a man under laser
attack.

Evolution runs on the Apple Il
and has a stunning 99 levels of
play. It marks the entry of Sydney
Development Corportation into the
games software market. Until now
the firm has dealt only with only
business software. Evolution costs
£30.00 + VAT and SDC can be
contacted at 13 Wilton Place,
London SWI1X 8RL, or telephone
01-235 2939.
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NEWBRAIN

Newbrain Model A £199.00
Mewbrain Model AD
Printer Cable
Monitor Gable
Cassette Cable

£229.00
£6.50
£4.50
£3.50

BBC

BBC Micro Model A

BBC Micro Model B

BEC Micro Model A + 32K
BBC Micro Model A to B Kit

UPGRADE KIT

3 [YAANM 100ns

Disc Interface

71 £45.90. All other Ic's £2.10)

ZX81 ADDONS
MEMOTECH 64K Memopak
MEMOTECH 16K Memopak

GCC (Cambridge) Ltd

66 High Street, Sawston, Cambridge CB2 4BG

£64.00
£25.00

MOMNITORS

BMC BM12E (inc Lead)

BMC 1401RGE 14" (inc Lead)

KAGA RGB 12" (inc Lead)

MNEC JB-1201 12" (Green phosphor)
SANYD SCM14M 14

£108.00
£255.00
£250.00
£135.00
£230.00

PRINTERS
SEIKOSHA
SEIKOSHA
SEIKOSHA
EPSON
EFSON
EPSON
EFSON
EPSON
MNEC

GP100A
GP100VC
GP250X
MX-80T 3
MX-100 3
MZ-80 FT-3
MX-82T
MX-B2FT
PCB023-C

£228.15
£244.25
£275.00
£230.00
£410.00
£330.00
£307.66
£340.00
£315.00

DISK DRIVE UNITS

Teac drive with cabinet (one 40 track single sided
& power supply 100K)

Teac drive with cabinet (two drives 200K)

One BO track single sided drive

Two B0 track single sided drive 400K

£195.00
£360.00
£260.00
£485.00

APPLE ADD ONS
EPROM programmer for Apple compuier
IPB-16K Intelligent Printer buffer for APPLE I

£75.00
£129.95

TEL: 0223 835330 2 Lines
TELEX: 817672

Electronics Applied, 4 Dromore Road,

PRICES EXCLUSIVE OF VAT. BARCLAYCARD AND ACCESS WELCOME

PCT

Mail Order Only. Add 50p/order P&P

SOFTWARE

ALLOW 5 DAYS FOR DELIVERY

(524)

Carrick Fergus, Co. Antrim BT38 TPJ.

E £4.95. Dealer Enquiries Welcome
mpleted cassette lead supplied with
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MP

B.B.C. MICRO SOFTWARE

£3.00 character sels. Space invader symbols elc. Store on
| {ape for future use
“PROGRAMS” Deduct 10% off list price for three or more program lapas

“SWAMP
MONSTERS" (New)
£6.50

> high speed game in machning Co with full
sound. Can be played with or without joy-
5. Gu your robot through an alen swamp a itry
1o destroy the monsters that inhabit it. (Model B or 32K
Model A + User Port)

“INVADERS" A fast moving space game, compiled in machine coda
£6.50 It utilises Mode 2 colour graphics and sound
“FIRIENWOOD" Journay on a quest for the Golden Bird of Paradise
£6.50 through caverns and a forest in a land of mo :

magic where death wails around every carmer

“gpACE FIGHTER" The Galaxy isinvaded by al c.-lj-r

£8.50 across the emply wa
game will you survive this ver
ability
“HANGMAN" 5 well kndwn
£4.00 oCk asyou
ced
“CHARACTER characiers on paper fu

GFNERATOR" program makes it simple. ideal for dafining us

yered. Sand 5.4 E for full range of programs and price
lists. A 32K memory required unless marked

ALL PRICES INCLUDE POSTAGE: CHEQUES AND POSTAL
ORDERS PAYABLE TO:
“M P SOFTWARE"

CASSETTE LEADS

=l
£3 9 . Trpe (1] amputer to 5 pin din
. [2) Computer totwo 3.5mm
B papi plugs and one 2.5mm plug

DRAGON 32

MP T
SOFTWARE & SERVICES

165 Spital Road, Bromborough, Merseyside L62 2AE
TELEPHONME: 051 334 3472 -
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- 12K ATOM - WE PAY 759% ROYALTIES FOR HIGH QUALWY PROGRAMS o k & BB_C MDDEL A i
Starburst £5.75 awer of Alos £6.90
aedo Run £6.90 . r (above also runs on Model Bl

-,I.-.U”]"”_r{ll'ﬂ'![c r_’ cJ‘IL: Hours of enjoyment for all the family BBC MODLFL B i

;-, P Im FE 90 featuring fast moving graphics, sound Lunar Landar g £6.90
Painter fgaq effects and high score tables where Early Warning £6.90
Zodiac® £6.90 appropnale Road Runner £6.90
Death Satellite® £6.90 Frogger (Machine Codel F8.00

* Hours of Purgatory with these adventure games — can you get out alive?
BBC 'B° BRAND NEW INTERACTIVE ADVENTURE GAME WITH SUPERB GRAPHICS.
'PHAROAH'S TOMB’ WILL BE THE BEST £8.00 YOU HAVE EVER SPENT ON AN ADVENTURE
GAME.

ERERBRAFEERAFEEFRAFERAFEARAERFRETRAAEZHABBERRREEERAEERA AR ERRRBRAR BB AR A FRETREZRERERRERRS

ATOM ‘'TOOLKIT" EPROM ADD 4 or 6 EPROMS
22 Extra Commands and Five features including TO YOUR ATOM WITH OUR ‘ADDA’ BOARDS
1200 Band Cass. operating System. £18.50  4-Way 'Adda’ board £20.75
6-Wav ‘Adda’ board £28.75

PLEASE NOTE: NO EXTRAS, ALL PRICES INCLUDE VAT AND POSTAGE

TO ORDER BY MAIL: SEND CHEQUE, POSTAL ORDER OR CREDIT CARD NUMBER
OR TELEPHONE (24 HOUR ANSWERING) CREDIT CARD NUMBER

VISIT OUR SHOWROOM FOR A DEMONSTRATION OR MAIL ORDER

061-223 6206 TELEX: 667461 (Attn. A+ F)
830 HYDE ROAD GORTON MANCHESTER M18 7JD

WOLY NODVYA D898 WNYLIIdS SNIAIS AIVID

Personal Computing Today February 1983
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YOUR LETTERS

This page is where you get the chance to put your opinions in print. Personal
Computing Today welcomes letters from you on any aspect of microcomputing
and views in general — as long as they're printable!

Please drop us a line to: The Editor, Personal Computing Today, 145 Charing

Cross Road, London, WC2ZH OEE.

Dear Sir,

1 have a VIC-20 at home and hope to have a BBC B
in school early in 1983. 1 find your magazine excellent
value with its clear presentation of news, features and
program listings. The presentation of programs with an
introduction, ‘how it runs’, and ‘hints on conversion’ is an
example to all other magazines.

Is Micro Factfile too regular a feature though,
maybe you could use the space for other purposes some
months?

A E Dennis
Louth

Editor's reply: We try and publish as many pro-
gram listings as possible each month and 1
believe that the Factfile is so useful for people
either buying their first computer or upgrading
that it must be a regular monthly feature of the
magazine. Thanks for your suggestions though,
and keep them coming.

Dear Sir,

I am going to tell you a story. I decided to buy a per-
sonal computer the BBC ‘B’. I searched through Per-
sonal Computing Today looking for advertisers 1 found
several companies that advertised they had these com-
puters in stock.

After spending days on the phone I found very few
people had anything and none had the peripherals in
stock that they advertised. Finally by luck I found Micro
Style Daventry Computer Centre. Mr Mike Griffin dealt
with my query on a Thursday afternoon and I received
my computer on Saturday lunchtime. This is quite
remarkable as I live 500 miles from the shop.

I have had minor problems with the computer, but |
believe a vast majority of Model B owners have and
found Mr Griffin very helpful and always willing to assist.
1 feel that service of this kind is very rare and believe
recognition is in order.

Yours
M S Duncan
Aberdeenshire

Editor's reply: 1 quite agree. It's a shame that
more dealers don't offer the same sort of service
and follow Micro Style's good example.

Dear Sir,

I read with interest your letter in the November issue
from Mr Allen on his experiences with a Sinclair com-
puter and his disappointment with British sales service.

I would like to point out to him that in buying a
Sinclair computer and ‘backing Britain’ he has done con-
siderably better than I have. I bought an Atari 400 com-
puter console.

I have had four new computers with various faults
from blurring of the figures, a broken lid and packing
materials sealed in the console. My present console is at
the moment awaiting repair. After waiting two weeks
from the date of sending the computer | ‘phoned and was
told the repair could take anything up to 90 days to carry
out.

I discovered no acknowledgement of receipt had
been made, | was told there was nobody to unpack the
good received. When | asked for a refund 1 was told this
was not possible.

From my experience and Mr Allen’s it seems that
there is a lot of room for improvement in the after sales
care of computers. If only the repairs department could
be as efficient as the sales promotion department.

Yours faithfully
A Charles
Hatfield

Sir,
1 ordered my ZX Spectrum on 10 May 1982 and I'm
still waiting . Is this a record?
John Mayall
Droitwich

Editor's reply: You could be in the running for the
prize for being the most patient Sinclair
customer. | only hope it's arrived by now.

16

Personal Computing Today February 1983




?‘_“——'_—_—“—'“—'—_‘——'

Dear PCT,

I would like to express my thanks to you in bringing
out a magazine worth buying! | like your ‘Factfile’ and
this has helped me a great deal in choosing the best
computer for me. | would like to give a suggestion to im-
prove PCT. Like many of your readers [ am baffled with
peek and poke commands, could you include a page ex-
plaining the BASIC used in computer programming?
Keep up the good work, you can count on me to pay 65p
for such a good interesting magazine.

Dane Smith
Tottenham

Editor's reply: Glad to hear you enjoy PCT, and
thanks for your suggestions. 1 am considering
running a BASIC programming series because so
many readers have written to say how useful it
would be. Any more ideas on the subject from
anybody and | would be only too pleased to hear
them, Write in and let me know.

Dear PCT,

While on holiday recently I found a copy of vour
magazine and it proved to be good value for money.

Having owned an Acorn Atom since March 1981
{optimistically ordered to arrive for Christmas 1980!) |
was pleased to see you published a program for the
Atom.

However, there is one aspect of your magazine that |
feel ‘lets you down’ slightly and that is your practice of
not using computer printout listings of your programs. In
my experience your present method allows errors to
creep in and tends to make the listing difficult to read.

For instance, neither ‘Worm’ nor *Trang’ would func-
tion properly and ‘Trang’ contained serveral noticeable
errors including mysterious gquotation marks and
references to non-existent lines.

I feel this small problem is the only ‘black mark’
against what is an excellent magazine.

Yours faithfully
Keith Harcus
Shetland

Editor's reply: You're quite right in saying that er-
rors creep in when program listings are type-set
rather than photographed from the original. We
do this because often the quality of original
listings submitted to us is so poor that it would
be pointless publishing them. So help us to help
you by sending us the best quality program
listings possible.

Dear PCT,

I am interested in buying a Commodore 64 and was
wondering whom [ should contact. Should [ write to
Commodore direct? When is it coming out? Also, do you
sell back numbers? If so at what price?

Yours
Mark Little
Northumberland

Editor's reply: The best thing to do is write to
Commodore Business Machines at 675 Ajax
Avenue, Slough, Berkshire and ask for a list of
the firm’'s distributors stocking the 64. Then you
can find out the nearest dealer to you. Rumour
has it that the machines themselves won't be on

the shop shelves until the New Year at least,
although the first batch was supposed to arrive in
November.

Back issues of PCT can be obtained from our
Subscription Department at 513 London Road,
Thornton Heath, Surrey CR4 6AR. The cover
price remains the same, 65p.

Dear Sir,

Congratulations on producing a fine magazine, PCT
must be the best on the market!!

But where is the Tandy TRS-80 Colour Computer? |
have been reading your magazine for the past two mon-
ths and | haven't seen one program or feature for it. [ am
saving up for the Tandy Colour Computer and seeing no
articles is very disturbing.

Yours faithfully
Steven Buckley
Sutton Coldfield

Editor’'s reply: The simple answer Steven is that
we haven't had any programs for the Tandy Col-
our Computer submitied to us. But hopefully
now that the Dragon 32 is out on the market and
selling well we should get some sent in to us
(Tandy Colour Computer software is compatible
with the Dragon 32's).

Dear Sir,

I would be most grateful if you could supply me with
the name and address of any firms that manufaciure a
Teletext converter as a separate unit to enable me to ob-
tain ‘Ceefax’ and ‘Oracle’. | understand a decoder of this
nature is available in kit form also. In anticipation of a
prompt reply.
Yours faithfully
B Aylward
Deeside

Editor's reply: The firm to get in touch with is
Bradley Marshall, which can be contacted at 325
Edgeware Road, London W2 1BN. Or telephone
them on 01-723 4242 for more information.
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KEMPSTON
MICRO)
ELECTRONICS

NEW

ZX SPECTRUM HARDWARE

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

The Port is built around a M.0.5. chip which imposes virtually no
D.C. load on the datalines. The device is Port Mapped and can be
configured in a variety of modes dependent on the particular
application. We must stress that this is not a modified ZX81 Port,

but a purpose built unit designed exclusively for the Spectrum.
The prices for the above items are as follows:

24 LINE PORT now available in neat box..... £18.95 inc VAT

ZX SPECTRUM USER IO PORT ............
ZX 2 SLOT MOTHERBOARD ..
STACKABLE CONNECTOR...........ccooinniimiiininiiaans

70p for a single item, £1.00 for two or more items

New ZX Spectrum Joystick complete with Interface and
Sample Software only £19.50 inc. VAT.

The prices are inclusive of VAT, but postage must be added at

Cheques/Postal orders made payable to:
KEMPSTON ELECTRONICS, 180A BEDFORD ROAD,
KEMPSTON, BEDFORD MK42 BBL.

SAE FOR FURTHER DETAILS.
Delivery 21 days from receipt of order.

GEMINI
SOFTWARE

ZX81 (16K) SPECTRUM (48K)
STARTREK

Features an 8 x 8 Galaxy, Klingons and Starbases, short
and long range scans, Torpedoes and Phasers, Computer
etc.

PLUS Normal or Hyperdrive: choose your speed but
watch the energy level.

Galaxy Map: keep track of where you have been. Also,
shows whether any Klingons remain there, and where
the starbases are.

Visual display of Enterprise’s position and movement.
Visual display of photon torpedo.

Messages from crew members.

5 levels of play. And much more.

Cassette plus full instructions.

ZX81 £4.95
Spectrum £5.95 [colour and sound too)
Sae for other programs.

Gemini Software

36 BADMINTON RD, LEICESTER LE4 7RQ.
TEL: (D533) 64915

PRINT OUT

“Life would be so much easier with an
Amber 2400 Matrix Printer....."

AMBER =468
MATRIX PRINTER

LOW RUNNING COST USING
PLAIN PAPER

USED WITH MANY COMPUTERS

INCLUDING BBC .UK181 .ATOM

DRAGOM NEWBRAIN ,ATARI .

TRS-288.YIC-28 AND MZ-88K

£ 738

N —————

+¥AT & £2.95 PAP
Or for details send a
large SAE to:

AMBER CONTROLS LIMITED

Central Wav
Walworth Industrial Est.
Andover
Hameshire SP18 SAL
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SPECTRUM/ZX81 POWER BUFFERS

No longer suffer from lost programs due

power supply buffer your Sinclair can continue to run for up to 1 hour” after
power off, giving you plenty of time to save that vital program.

Not only that, it also suppresses power
spikes to prevent those mysterious white
outs, and has a red LED warning device to

to power loss and accident. With our

inform you of power on/off situation.

And all at only

£12.50 + £1.20 p&p

*On a ZXB81 with a 16k RAM

¥

r MANUFACTURERS OF THE CHEAPEST INTERFACE\

ON THE MARKET

Cheap does not have to mean poor quality and bad
manufacture! We at COBRA have proved that cheap doesn't
have to mean just that. Just a look at the features that are
standard will tell you that we include facilities that others may
not. eg, Variable Baud rate by software control. Upper and
lower case printout. Up to and including 120 ch/line, variable
by software control. User programmable graphics also by
software control. Plugs on back of ZX. No external power
supply needed. Handshake facility as standard. And many
more than just these listed.

And all this at just £29.95p. Postage free.

ANOTHER FIRST FROM COBRA

THE COBRA INTELLIGENT RS232 INTERFACE
FOR THE ZX81

Again we have done it. This time with a truly intelligent
interface. With this device you can communicate between two
ZX81 via an available medium, eg. telephone etc. The
possibilities are endless, and with the COBRA teletype
software full pages of information can be transmitted
anywhere. Not anly that, the price is also unbelievable,

For more information send for our brochure.

OUR PRINTER PRICES MUST BE THE BEST\
BARGAIN IN THIS MAGAZINE

We not only sell high guality interfaces and computer add ons.
After looking at all the printers on the market we believe that
you cannot beat the Micro line for quality and efficiency. This
printer already sets the standards that others follow later.
Bi-directional, short line seeking, 5-10 & 6.5 ch/inch,
80ch/line, upper/lower case, 8 Euro languages type faces
selectable, block graphics, both RS & Centronics inputs as
standard and lots more.

At only £280 + VAT.
Postage free.

High quality computer cassettes.
We only sell the highest guality available. All cassettes are

guaranteed as against most other makes. J

Qz ... £0.55p C30 ... £0.60p
*Please add £1.50 for P&P if order under £5.00p

COBRA TECHNOLOGY
378 Caledonian Rd, London, N1 1DY
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TRS 80

SOFTWARE

G

CEERRR Oy gy

TEST

Improve vour spelling with this Tandy program from

J.H. Bamber.

Spelling Test is a straight-forward
question and answer type of
program. However, as the
computer cannot for obvious
reasons, print the questions on the
screen, the cassette recorder is
pressed into use to ask the words,
so the computer is used as a
switching device.

The words are stored on tape,
first as a data file, and then as
spoken words. When the test is
run, the list of words is entered

into a string array, and as the
recording of each word is played,
the computer asks for it to be
typed in. The usual tests to see

that it has been spelt correctly are

made.
Full instructions are given
within the program, but two

further points may be useful. When
recording the speech allow a short AS

pause before speaking, this helps

to avoid synchronisation problems.

If the program is altered to allow

more words, it may be necessary
to adjust the synchronisation. This
is acheived by altering the J loops
in lines 230 and 380.

VARIABLES USED
QS(N)
Q Number of words

Waord array

Users answer
S MNumber of correct answers
I & J Loop indices
A General numeric input

_______________ HOWITRUK

AR R e R

Line 10
dimensions question array.

Lines20-50 Menu printout,

Sets 1000 bytes of memaory for strings,

Line 260
Line 270
Lines 280.290
Line 300

Line 104
Line 110
Line 120

Line 190
Line 2(M)
Line 210
Line 220
Line 230
Line 240

Lines 130-150
Lines 160-180

Line 60 Checks input.
Line 70 Selects appropriate section of program.

| Line 80 Inputs number of words for new data tape.
Line 90 Sets up loop for inputting new word data.

Inputs word data

Returns loop.

Prints cassette recorder information.
Saves number of words and word data on tape.
Prints casseite recorder information.

Sets up loop for sound recording of words.
Goes to wail subroutine.

Prints sound recording instructions.
Switches cassette recorder on.

Recording time loop.

Switches cassette recorder off.

Returns qup.

Line 310
Line 320
Lines 330.350
Line 360
Line 370
Line 380

Line 390
Line 400

Line 410
Lines 430-470

Line 480
Lines 490-500

Prints instructions.

Wd" Sl_l.'l!'(“ltil'll’, returns 1o menu

Cassetie instructions, wait subroutine.
Informs user what is happening.

Inputs number of words from tape.

Inputs word array from tape

Prints user information.

Sets up question loop.

Acts as cassette playback switch.

On, time loop, off, control of cassette by
computer.

Inpuis users answer.

Correct answer routine, increments number of
correct answers, returns loop.

Il!['GITTl'{'I answer Tlillfi"i‘.

Prints score and cassette information, returns to
menu

End.

Wait subroutine.

20
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TRS 80
—— ! ”‘. |"E_ CONVERSION ¥

OuT 255, 4
PRINT @ 384,

Switches cassette recorder on
Puts the cursor halfway down the

The program is written for use with the TRS-80,/Video
Genie, but it should not be too difficult to convert to other

OouT 225, 0

systems which support tape files. Here is a list of non-standard
commands used in the program, to help make the conversion.

motor switched automatically
Switches cassette recorder off

CLS

PRINT CHR#$(23)

sCreen.
Clear screen, home cursor.
Puts the computer into double width

PRINT # =1 Saves variables on tape, cassette character mode (32 per line) The -1
motor switched automatically in the # =1 command refers to which
INPUT & -1 Inputs variables from tape, cassette cassette to switch, as Level 1l Basic

can control two.,

5 REM #* # SPELLING TEST J.BAMBER 270 GOSUB 490 : GOTO 10
10 CLEAR 1000 : DIM Q$(25) 275 REM # * SPELLING TEST
20 CLS : PRINT " 1) RECORD DATA TAPE" 280 PRINT "PUT DATA CASSETTE IN RECORDER,
30 PRINT " 2) SPELLING TEST" WOUND TO START POSITION"
40 PRINT " 3) END PROGRAM" 290 PRINT "ALL LEADS CONNECTED, PRESS PLAY" :
50 PRINT : INPUT "WHAT DO YOU WANT TO DO (1-3) GOSUB 490
AND PRESS ‘ENTER' *: A 300 PRINT "LOADING WORDS FROM CASSETTE"
60 IF A<1or A>3 THEN 20 310 INPUT #-1,Q:5 =0
70 ON A GOTO 80,280,480 320 FOR1 = 1 TO Q : INPUT# - 1.Q8(1) : NEXT 1
75 REM * * RECORD DATA & SPEECH 330 CLS : PRINT @ 384,"THE WORDS ARE IN MEMORY,
80 CLS: INPUT "HOW MANY WORDS (MAX. 25)": Q DETACH EAR & AUX. LEADS OF RECORDER"
90 FORI = 1 TOQ 340 PRINT "PLAY STILL DEPRESSED” : GOSUB 490
100 CLS : PRINT @ 384, "TYPE IN WORD NO.":1:"AND 350 CLS : PRINT @ 384,CHRS(23);" THERE
PRESS ‘ENTER'":INPUT QS(l) ARE":Q:"WORDS TO SPELL"
110 NEXT I 360 FOR1 =1TOQ
120 CLS: PRINT @ 384,"PUT TAPE IN RECORDER, NOTE 370 INPUT "PRESS ‘ENTER' TO HEAR NEXT WORD";A
TAPE COUNTER, PRESS RECORD & PLAY" 380 OUT 255,4:FOR J = 1 TO 1000 : NEXT J : OUT 255,0
130 GOSUB 490 : PRINT “SAVING WORDS ON 390 CLS : PRINT @ 384,"":INPUT "TYPE WORD AND
CASSETTE" : PRINT # -1, Q PRESS ‘ENTER' ":AS
140 FORI = 1 TO Q : PRINT # =1, Q5(I) 400 IF A$ = QS(l) PRINT "CORRECT" : § = §+1 : GOTO
150 NEXT I 420
160 CLS : PRINT @ 384, "THE WORDS ARE STORED ON 410 PRINT "WRONG, THE CORRECT SPELLING IS :—
TAPE, NOW FOR THE SOUND" "Q8(1)
170 PRINT "DETACH EAR & AUX. LEADS FROM THE 420 NEXT I
RECORDER" 430 PRINT "THAT'S ALL"
180 PRINT "RECORD & PLAY STILL DEPRESSED” 440 GOSUB 490
190 FORI1 = 1TO Q 450 CLS : PRINT @ 384.CHR$(23):"YOUR SCORE
200 GOSUB 490 1S";5;"0UT OF":Q
210 CLS : PRINT @ 384, CHR$(23);"SPEAK WORD NO.";I 460 PRINT : PRINT "PRESS STOP"
220 OUT 255, 4 470 PRINT "RECONNECT EAR & AUX. LEADS": GOSUB
| 230 FORJ = 1TO 1000 : NEXT J 490 : GOTO 10
| 240 OUT 255,0 480 END
| 250 NEXTI 490 INPUT "PRESS ‘ENTER' TO CONTINUE™:A
| 260 CLS : PRINT @384, "THAT'S ALL, PRESS RECORDER 500 RETURN
I_ STOP & RECONNECT THE LEADS, "
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Electrone qu?p

(Authorised BBC and Acorn Dealer, stockists and repair centre)

BBC Micro Model A
BBC MicroModel B............... ; ATMA1 Atom assembled 2Kram £140.00
Upgrade Model A to B £100.00 ATM2  Atom assembled 12Kram £160.00
Other Upgrades Phone for price ATM3  Atom assembled SKram colour ... £158.00
14" Colour Monitor E ATM10 Atom kit 2Kram ...vvvvvnene..... £110.00
BBC Cassette Recorder............ : ATM11  Atom kit 12Kram ....ovvevena..... £130.00
Caselle Lead DINloJack.........v £4.00 ATM25 New PAL Colour Er"“-.:nc*u creie.... £38.00
Single 5.25" Disc Drive ........... £230.43 ATM 26 New 1.8A Power Supply

ATMS53 Atom Cassette lead ........cvvavens £2.00
Printer MX80T type 3 ............. £325.00
Printer MX80FT type 3 ............ £345.00 BMC 12A Black/Green Monitor
Printer MX100type 3 .....ccvvvies £445.00 BMC 12E Black/Green Monitor

Prices exc. VAT and inc. postage (except BBC micro’s 2.00)

All items always in stock (even BBC's) — quick despatch
Upgrades include fitting and testing. Credit cards not accepted for BBC micro's

EIectroneunI)p

36 - 38 West Street, Fareham, Hants
GENIE

Do you own a TRS 80 Model | Level Il or Video
Genie Micro System? Have you seen my new THE !CORN SPEC'AL'STS

catalogue of Cassette Software for these

machines?
If not, do not miss out. Get my fully descriptive BBC MICROS EX'STOCK

FREE catalogue of fairly priced quality software e Upgrades ® Add-ons ® Books
NOW by clipping the coupon or writing direct. thPeripheraIs GEahETe
SAE not required.
Beginner or expert, something of interest awaits ACORNSOFT BBC SOFT
BUG-BYTE PROGRAM POWER
J. K. GOSDEN SOFTWARE
Tineslip, 13 Ashtead Common,

Ashtead, Surrey KT21 2ED.
~ I K GOSDEN SOFTWARE, TINESLIP, 13 ASHTEAD MAIN BQQ AGENT FOR

COMMON, ASHTEAD, SURREY KT21 ZED.
S WARRANTY REPAIRS & SERVICE
Please send me your free catalogue. (Do not send SAE.)

TRS 80

Available over the counter.

NAME

ADDRESS | f_fgn[@(@ﬂmmmﬂl JmL_W
Sl e il s . ; 10 =0 |
: || e

; — = 1 FOLL Oy DIRECTIONAL ARRCWS o
islios ) = s nﬁummhluusm.mwmmh Surbiton, Surrey KT5 ShB

Telephone: 01-337 4317 Tekex: 945966 ARCLA G
MEMORY i Y m I
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NEW FOR THE TRS-80 AND VIDEO GENIE

FLOPPY DISC SYSTEMS EXPENSIVE?
CASSETTES SYSTEMS FRUSTRATING?

THEN YOU NEED THE

SOLO LOAD

Loads programs in less than one second. Save program in as little as two seconas NO MODIFICATIONS.

Completely automatic, contains its own operating system. Anybody can use it —it's that simple to operate.
So banish those cassettes and forget about expensive Disc Systems

LOOK AT THESE UNIQUE FEATURES

Directory of Files — No need to remember names! Load File — Automatic search and load of programs
Load Data — Load Data into any memory locations. Save File — Automatically produces a 'named file with
all information the computer needs for instant reload. Save Data — Effectively an automatic 128K bits
PROM Programmer ie. no need to sectionalize programs into PROM s5izes.
Multiple programs in single Rompack with overload prevention and auto verify. Does not use any user
RAM space.

The ‘SOLOLOAD’ is a new concept in Rompacks. It is unigue in that it not only allows you to read pre-
programmed Rompacks but create your own. The plug in Rompacks are of course, RE-USABLE.

There are two forms of Rompack:

1. EPROM (2532's) for indefinite but re-usable storage
2. Cmos RAM {with battery back-up) for long term but instantly alterable storage - ideal for program
development.

The EPROM Rompacks have 128K bits storage capacity per pack. The Cmos Rampacks come in 64K and
128K versions. Bare boards are of course available so that any source of supply can be used.
TWO VERSIONS AVAILABLE

SOLOLOAD Read and write unit
SOLOREAD A read only unit for pre-programed Rompacks. Ideal for clubs. A range of pre-programmed
packs will be available

THE COST?
OO OAD e e £125.00 comPLETE
SOLEOREAD . s s s s L S LSRR £35.00
EMPTY ROMBACKS £10.00 64K RAMPACKS £62.50 128K RAMPACKS £99.95
SOLO READ POWER SUPPLY £8.69 EPROMS £4.50 (with ROMPACK)

e o FREE ‘KANSAS CITY' PROGRAM e o

WITH SOLO LOAD ONLY
Discounts for clubs and educational establishments. EX-STOCK DELIVERY. Please add VAT
For use with Model | Level 2 or EG 3003/4, i.e. up to 16K systems. + PaP
P.P. £2.50 PER ORDER
COMING SOON: Version for expanded systems. Version with Expansion Ram and Printer
Interface. Other computer systems, please enquire. WRITE FOR FULL DETAIL STO

SOLO ELECTRONICS LTD

73 PRESTON ROAD, BRIGHTON, SUSSEX BN1 4QG (0273) 671873
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BBC
SOFTWARE

SQUASH

Learn how to progam moving graphics on your BBC |

L] - -
with this fun game from Mike Berry.
“He marks, not that you won or and is either returned by your bat, — Emit appropriate sounds
lost, but how you played the or falls through the wall behind whenever a ball bounces, is hit
game” — so wrote one Grantland your bat. The game usually lasts or is lost.
Rice. As a home computer owner, until 15 balls have been missed.
you are probably more concerned To reproduce this game, we The program listed here is |
with how you write the game. need to solve the following certainly not the most |
Writing graphics programs to problems, which are common to sophisticated ever written, but it
emulate arcade and home TV all ‘moving ball’ games of this has been deliberately designed to
games is an objective shared by type: provide an excellent spring-board
many new personal computing — Draw the walls of the squash for more advanced video games |
enthusiasts, but just how do you court programs. It aims to show you
get it all moving? Well, it’s not as — Make a ball bounce around this how to go about designing ‘moving !
difficult as it may at first seem. court ball’ programs on any computer,
Let's take for example the most — Move a bat backwards and although it has been specifically
basic game found on the early forwards across the rear of the written for the BBC Micro.
video games machine — Squash court, bouncing the ball back if To play the game, you use key
Practice. it is hit ‘A’ to move the bat to the left, and
Here a ball appears from the — Record the ‘score’ when a ball is key ‘T" to move it to the right. |
far wall, ricochets off the sidewalls, missed '
-
oS oA a0
70-210 Contains the main logic of the program. The then the program is ‘RUN" again. Otherwise, line
outside loop executes 15 times, because 15 240 puts the machine back into teletext mode
| misses are allowed. The current ‘score’ is and page mode. Line 250 is required after a
| displaved at line 80. Line 90 sets up the initial keyboard scan, to flush the keyboard buffer of
values for the X and Y co-ordinates of the ball, any surplus characters, such as repeated "Y' -s.
and of the increments of X and Y used to create 270-300 The procedure PROCDRAWWALLS draws the
the new ball positions. The mathematics are squash court in yellow (the statement GCOLO,2
there to ensure that the ball starts at a random defines the graphics foreground colour as 2,
position in the back wall, but this random yellow).
position is adjusted to make sure that it is an The latter part of line 290 displays the playing
exact multiple of the X increment from either instructions, which are that key ‘A" moves the
side of the court, so ensuring that the ball can bat left, and key * I' (shown in BBC teletext mode
bounce exactly when it touches the side wall. as * ") moves the bat right.
The ‘VDUS" at line 120 enables text to be 310-340 This procedure uses the ability of the BBC
written at the graphics cursor position. In this machine to allow you to redefine text characters.
program, the ball and the bat are printed as text Each character is made up from an 8 x 8
characters. matrix of dots, and you specify the 8 lines as 8
The main loop calls PROCBALL (to move the numbers, where each number is the decimal
ball), PROCBAT (to move the bat) and equivalent of the binary number obtained by
PROCHIT (to bounce the ball off the bat) until treating a dot as ‘1’ and all other positions as ("
you miss the ball, which drops through the ¥ = Following this principle, line 320 sets up the ball,
0 position. and line 330 the bat.
220-260 "After 15 balls, the program asks if you would 350-410 This procedure makes the ball move. Line 360
like another game. Line 230 causes the keyboard deletes the ball from its old position by printing it

to be scanned for the letter Y". If *Y" is pressed, in the background colour. Note that ‘VDU240" is
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The basic logic of the program is similar to that commaonly

employed in moving ball games on all computers.
The particular BBC facilities used are:

(a) User defined characters. If you don’t have this facility, you
could instead call a routine to plot a cluster of dots.

(b) Colour re-definition, using ‘GCOL’. There are other ways of
deleting the old ball or bat e.g. you can over-print with
blanks.

(c) REPEAT...... UNTIL loops can be replaced with blocks
terminating with ‘IF {condition not satisfied) THEN GOTO
(start of block).’

{d) PROCs can be replaced with GOSUBS. ‘

{e) Statement 90 is not as complicated as it looks. RND(816)

| returns a random number between 1 and 816. DIV is a

| function which returns the whole number portion of the
result of dividing two integers,

(fy ©On the BBC Micro, variable names ending in "%’ are integer
variables.

exactly equivalent to ‘PRINT CHR$240". Line 370

tests to see whether the next move would put the

ball outside the side walls, and if it would, emits
a suitable sound, and reverses the horizontal
direction by inverting the sign of the X
increment. Line 380 performs a similar task with
respect to the vertical movement and the Y
increment. In line 400, the f[nt:gruund colour is

reset top white and the ball is printed in its new
position.
420-490 This procedure moves the bat in response to

your key depressions. Line 430 deletes the bat
from its old position, in a similar manner to the
ball above. Lines 440 and 460 respectively test
the keyboard for the ‘A’ key (ASCII code 66) or
the ' I' key (ASCII code 89) respectively, and
lines 450 and 470 say “if the specified key is
depressed, i.e. "= 1" is returned by the function
INKEY, then change the bat position by the bat
increment accordingly”. Then, line 480 prints the
bat at the new position.

500-520 This procedure tests to see whether the new ball
position coincides with the surface of the bat,
and if it does, reverses the vertical movement by
inverting the sign of YINC'.

Variables Used ‘

B%
X%

o

XINC%
YINC%
BINC%

Bat position |
X (horizontal) ball coordinate
% = Y (vertical) ball coordinate

= Amount by which X% will be changed each eycle
= Amount by which Y% will be changed each cycle
= Amount by which B% will be changed each cycle

__PROGRAM LISTING

300
310
320
330
340
350
360
370

380

390
400
410
420
430
440
450
460
470
480
4490
500
510

520

REM % % % % s % % o % % % % % % % % % ¥ %
REM * EMBRYO SQUASH GAME by Mike Berry

REM % 3 % % 3% s o ok ok sk %k % % % % % ¥ % &k
REM

MODES

B% =450
FORI% =1TO 15
GCOL 0,3: PRINTTAB (16,8); 1%
XINC% = 10:YINC% = = 10:X% = RND(816):X%
=XINC% *(X% DIV XINC%):¥% =990:BINC% = 40
PROCDEFINECHARS
PROCDRAWWALLS
vDUS5
GCOL 0,3
REPEAT
PROCBALL
PROCBAT
PROCHIT
UNTIL Y% =0
SOUND 0,-12,1,5
GCOL 0,0:PRINTTAB(16,18):1%
NEXT
MODES:PRINTTAB(5,16);" Another game?"
A% =GETS:IF AS="Y" THEN RUN
MODE7:VDU14
*FX 15,1
END |
DEF PROCDRAWWALLS
GCOL 0,2:MOVE 0,0:DRAW 0, 1000:DRAW 880, 1000:
DRAW B80,0: DRAW 0,0

PRINTTAB(14,0):"SQUASH"; TAB(14,1);" "; TAB
(14,4);"Score:"; TAB (14,20);" < -'A";TAB (14,22);
ENDPROC

DEF PROCDEFINECHARS |
VDUZ23,240,32,112,112,248,248,112,112,32
VDU23,241,255,255,0,0,0,0,0,0

ENDPROC -
DEF PROCBALL

GCOL 0,0:MOVE X%,Y%:VDU240

IF X% + XINC% = 0 OR X% + XINC% = 850 THEN
SOUND 1, - 10,53,1:XINC% = - XINC%

IE Y% + YINC% =990 THEN SOUND 1, - 10,5
7.1:YINC% = - YINC%

X% =X% + XINCH:Y% =YY% + YINCTS

GCOL 0,3:MOVE X%,Y % :VDU240

ENDPROC

DEF PROCBAT

GCOL 0,0:MOVE B% 50:VDU241

A% = INKEY/( - 66)

IFA% =-1AND B% > 10 THEN B% =B% - BINC%
A% = INKEY ( - 89)

IFA%=-1AND B% < 810 THEN B% =B% + BINC%®
GCOL 0,1: MOVE B%,50:VDU241

ENDPROC

DEF PROCHIT

IF Y% =80 AND X% > =(B% - 20) AND X% <

(B% + 50) THEN SOUND 1, - 10,65,1:

YINC% = - YINC%

ENDPROC
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The word processor for the BB Mcro
_  AVariabls
automatic search and replace . . . different screen modes m

. . . delete character . .. delete word . . . swap case . . .
fast scroll . . ove and copy . . . automatic word coul
: get . . . manu driven . . . automatic
g section . . . margin positioning .
bulation . . . save sections
ipdents . . . running hea-

gth . . . automatic p wo d w -Be
en mode s ... r :
Model B

. . tabulation

Without doubt the most sophisticated piece
of software yet written for the BBC Micro.
Wordwise contains all the usual word
processing features enabling characters,

s words, santences or any defined section of the

M l? o text to be deleted, moved or copied from one
V- 7 / part to any other part of the document. The
ing foot I A /8 S 7 o more complex facilities such as search and

2 : replace or file handling commands are menu
rinter cotrol i

1itomatic searc ‘ / E ) ! : how to operate them.
. delete character Y. ’ t'q ™ T _ g Wordwise will work with whatever filing
st scroll . . . tabulatior§ a||d (i} “o g S vl Kot o
. tape, disc.ﬂnd Econet. .. ’ ' . spiral bound manual.
1ge numbering . . . delete secti bzl LU I We believe this word processor compares
intring . . . justification . . . tabul i ﬁ'w sections fr::“:""!h'! with those costing manytimes as
. multiple spacing . . . variable indents . |~ running heading: e
DLTL TR LT T Y P g e T P A T ] £39.00+£1.50 p&p+vat
. printer cotrol codes . . . delete section . . . margin positior

driven so that even a beginner can understand

Tachnical details and order form are available
from the address balow.

DGO 2

The most complete implementation of the
LOGO language yet available for the BBC
Microcomputer. This language is now popular
in American schools as an ideal sducational
program.

It graphically demonstrates the ideas of
detined procedures, sub-routines, loops and
even recursive programming. LOGO 2
. is a much improved version of our original
LOGO program and now works in different
screen modes and includes the ability to list
or delete defined words. These may also be
saved on tape. This program will give an
excellent introduction to Computers and the
| Logo language.

£10.00+vat

supplied with full documentation.
Ask for further details.

Professional BBC.
software for the home

COMPUTER |
UONGERINY

Dept PCT

~aa | - 16 Wayside, Chipperfield,
Herts, WD4 9J).

Quantity discounts available - ask for details
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Don’t miss the March issue of Per-
sonal Computing Today when our
Commodore 64 winner will be reveal-
ed. Along with a list of correct
answers to our space invader shaped
giant crossword will be the name of
the lucky winner.

The competition closed on the
31st December so if you didn’t buy
your December PCT you will have
missed the chance of a lifetime.

So far we've been inundated with
entries and the total is nearing the
1,000 mark. Unfortunately, we can
offer only one prize but we would like
to thank everyone for taking the time
and trouble to enter PCT’s first com-
petition.

If you were too late to catch this
competition, don't worry. In future
issues of the magazine we intend to
run competitions and dangle equally
alluring carrots in front of you.

BOOK REVIEWS

For the first time PCT will carry a
couple of pages devoted to book
reveiws. New books for programming
are coming onto the market at a
frighteningly fast rate and at a price.
We thought it was time to sort out the
dross and tell you what to expect from
a variety of Spectrum books that are
now on sale.

Don't rush out and buy any now
— wait until you read our special

report.
PCT's hardware review this
month is dedicated to the long-

awaited Oric 1, the brainchild of Oric
Products International which has ties
with Tangerine Computer Systems.

Providing the firm sticks to its
delivery date, we wiil give you an in-
depth of one of the new batch of com-
puters likely to closely compete with
the ZX Specirum.

16K and the other 48K. Both will

Two versions will be on sale, one |!

have 16 colours available for your use
and will run in the almost standard
Microsoft BASIC. Price-wise the
machines’ will weigh-in at £99 and
£169 respectively. Oric has high
hopes for its new computer with a
predicted sales figure of 50,000 in the
first year,

The Oric should come complete
with what are now virtually standard
features including a Centronics
printer interface, high resolution

screen display, a keyboard 57 moving,

keys, upper and lower case
characters and a dedicated sound
generator chip if you want to give
your games a touch of realism.

So watch out next month for the
low-down on how the Oric compares
to the Spectrum.

GIVE THIS TO YOUR NEWSAGENT

Please reserve me a regular copy of
Personal Computing Today
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PROGRAMS TOPLAY
WITH

Programs gracing our pages in
March cover our usual variety of com-
puters with games including the tradi-
tional ‘billiards’ game which runs on
the VIC-20, a fast action game for the
Video Genie entitled ‘Sniper’ that will
really keep you on your toes, a
domestic program for the ZX81 to
help you iron out any cash-flow pro-
blems you might have. Helping out
Spectrum owners with perplexing
peeks and pokes is a special routine in
Microspot, and a memory check pro-
gram to sort out BBC owners.

Note: At the time of going to press
this information is correct but may be
altered for unavoidable reasons.
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ATARI 400/800

TECHNIQUE

QUICK ON THE
DRAW

For fast and effective displays on your Atari follow

these tips from John Hodgson

Atari BASIC can access up to 12 graphics modes, (0 to
11). PLOT and DRAWTO commands can be used to
form patterns and shapes, but only in modes 3 to 11.0r
at least, that’s the impression you might get from your
manual. It tells us that graphics 1 and 2 can only be used
in text mode. By using a COLOR command, and choos-
ing a number from 0 to 255, (except 123), we can
actually PLOT and DRAWTO with any of the upper case
alphabet, numerals, and punctuation marks, in up to
four colours.

By using POKE 756,226, we can adjust the
‘Character Base Register’, (CBR), which changes the
shape of the text characters. Now we can PLOT and
DRAWTO with lower case letters, and control graphics
characters. This does make things more interesting, but
unfortunately, in deferred mode, this POKE fills the
screen with orange hearts. To remove them, we have to
POKE 708, and 712 to the same value. Therefore, we ef-
fectively lose the use of one screen colour.

POKE 756,212 adjusts the CBR in such a way, that
it converts the text characters into solid blocks. i.e. very
large pixels. This allows us to use PLOT and DRAWTO
to fill the screen with solid designs, much faster than in
any other graphics mode.

We can have up to five colours on the screen at
once, including the border. We can also use four different
‘FI1Z2Z2Y COLOUR MIXES' and four ‘STATIC COLOUR
MIXES'. There is even a COLOR command which er

. clears the screen!

Here is a simple example of what we can do. Enter

the following in direct mode:

GRAPHICS 1:COLOR 0:PLOT 0,0:DRAWTO 10,0

That will give you a black screen, with a blue text
window, (saying ‘READY’), but as vyet, no graphic
display. Now enter:-

POKE 756,212

Hey presto! You've now got a yellow line, on an
orange background. You’'ll also see that the writing in
the text window has become distorted. That's because
the text characters in graphics () are also adjusted by this
POKE. You can carry on using PLOT and DRAWTO, but
i you won't be able to see if you've keyed in any wrongly
spelled commands. So be extra careful. Now key in
COLOR 128, and do some more PLOTs and DRAWTOs.
The try the same with COLOR 160. COLOR 32 can be
used to draw over, and erase any part of the graphics
display, as it is the same colour as the background.

The Plot Thickens

By now the screen will be covered with yellow, pur-
ple and blue lines. To clear the screen, simply key in
GRAPHICS 1, and we're back to square one. Now use
POKE 756,212 and do some PLOTs and DRAWTOs us-
ing COLORs 64, 97, 192, and 224.

When you've filled the screen with nice fizzy pat-
terns, key in COLOR 125, and PLOT it at 0,0. That
clears the screen for you, and allows you to carry on us-
ing PLOT and DRAWTO, without starting from scratch.
Now try COLORS 1, 33, 129, and 161. A full list of COL-
OR values can be found in FIGURE 1.

In a program format, add 16 to the graphics mode
number, to remove the text window.

Not content with being able to draw faster, because
of the large pixels, the following program makes use of
POKE 559. This is the ‘Direct Memory Access’, and
allows us to control ‘ANTIC'. ANTIC conirols the screen
picture. By turning ANTIC off, the picture is turned off.
We can then clear the screen, and draw a new picture
‘behind the scenes’. It also allows us to draw a screen
display up to 30% faster. The display can then be flashed
on to the screen, by turning ANTIC back on. It makes
things look much tidier.

This program will first draw a series of vertical col-
oured lines, using POKE 756,212, and then rotates the
colours. It will then clear the screen, and revert to nor-
mal text mode, in order to draw a text display.

LIST OF COLOR VALUES
COLOR STATEMENT NUMBERS

COLOUR (DEFAULT) KEY RANGE POKES 'NOTES

Y ELLOAY ] EVENS @ o 300 i
BLACK YELLOW STATIKC | (IR E 1 o 31 TLE2 T
OHANGE 32 EVENS 32 a0 62,155 T
BLACK /OORANGE STATIC 33 S 33t b3 712,708
BLACK  ORANGE FIZZY L% ALl B nas BhH T12,/ 708

BLACK YELLOW FIZZY 97 ALL 97 1w 124,126,127 712,709

CLEAR SCHEEMN 125 SEE'CLEAR SCREEN'
BELOYW |

FLRPL! 128 EVENS 12K o 158 711

BLACK PUKPFLE STATK 129  ODDS 129 o 154,156 - 159 712,711

ELAIE 160k EVENS  Ltdd i 190 g L]

BLACK ' BLUE STATIC el OlYS 16l 1 191 T12,/710

BLACK ' BLLUE FIZZY 192 ALl 192 10 223 12,710

BLAUK PURPLE FIZ2Y 229 ALl 224 1o 255

Clear screen

If COLOR 125 is plotted anywhere on the screen, it
will clear the screen of all graphics.

COLOR commands can be altered at any time, to

| produce multicoloured lines, etc.

Other things to POKE

BACKGROUND 708(Same as COLOR 32(ORANGE))
M,E\RGIN 712(Same as BLACK parts of mixed
colours)
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ATARI 400/800

DRAWTO A Conclusion

Well the pixels are rather large, and therefore lack a
certain amount of versatility. But what is important, is
that they allow us to fill the screen with our designs
much faster than we could in any other graphics
mode. By turning ANTIC off and on, we can draw a
new screen image every few seconds. Don't forget.
We've only used graphics mode 1. Graphics mode 2
has pixels twice the size, and can therefore draw even
faster. But alas, it's a bit less versatile.

The fizzy, and static colour mixes can add new
dimensions to your screen displays. For example, you
can draw trees which appear to have their leaves
shimmering in a breeze.

To have the columns in fizzy colours, make the
following adjustments:

LINE 40 — Adjust COLOR 0 to COLOR 97
LINE 50 — Adjust COLOR 32 to COLOR 64
LINE 60 — Adjust COLOR 128 to COLOR 224
LINE 70 — Adjust COLOR 160 to COLOR 192

L HOWITRU

1
\ b

Line 10 Enters into graphics mode 1. Adding 16
removes the text window.

Set variables for adjusting the COLOR
REGISTERS

POKE 559,0 turns off ANTIC. POKE
756,212 adjusts the CBR.

This part of the program draws the first

section of the screen display. X is the

Lines 21 10 24
Line 25

Lines 30 to 70

70 sort out which colour each column
should be, and then line 30 draws it, and
increases X by 1, thereby sending it to the
next column.

Line 809 jumps out of the first section,
when the screen is full, and turns ANTIC
back on. The image is then flashed on to
the screen. Lines 100 to 115 rotate the
colours of the columns, by changing the
values in the COLOR REGISTERS. ie.
POKEs 708 to 711.

Line 140 causes a time delay, to allow the
colour rotation to proceed smoothly, and
also increase skip by one, after each
change. When SKIP = 25, line 130 jumps
1o next section,

ANTIC is once again turned off, and
POKE 756,224 returns the CBR to
normal.

Lines B0 to 140

Line 200

column number,(from 0 to 19). Lines 40 to

Lines 210 to 290 Whilst ANTIC is off, line 210 clears the
screen. (In this program format, this
method of screen clearance uses the least
memory). Line 220 draws a rectangle
composed of asterisks, (COLOR 10). Lines
230 to 270 set up an upper case text
display. Line 290 flashes the new display
onto the screen. Line 280 prevents the
display from appearing too soon, as that
would make things look messy. Try it
without.

Line 300 Holds the text on the screen for a while.

Line 310 Jumps back to line 25, thereby creating a
loop.
List Of Variables.

X - COLUMN NUMBER

YELLOW)

ORANGE) — COLOR VALUES TO POKE INTO
COLOR REGISTERS

PURPLE)

BLUE)

DELAY — TIME DELAY

SKIP — COUNTS THE NUMBER OF COLOR

ROTATIONS IN THE PLOT/DRAW TO
SECTION, AND AFTER A
PREDETERMINED NUMBER, JUMPS
TO THE TEXT MODE SECTION

PROGRAM L

i

10 GRAPHICS 1 + 16

20 REM SET VARIABLES FOR COLOR REGISTERS

21 YELLOW =202

22 ORANGE =40

23 PURPLE =70

24 BLUE = 148

25 POKE 559,0:POKE 756,212

26 POKE 709, YELLOW:POKE 708,0RANGE:POKE
711,PURPLE:FOKE 710,BLUE

27 GOTO 40

| 30 PLOT X,0:DRAWTO X,23:X =X + 1:REM DRAW
| COLOURED COLUMNS
40 IFX=00RX=40RX =BORX =120RX = 16

THEN COLOR 0:GOTO 30
a0 IFX=10RX =50RX =
THEN COLOR 32:GOTO 30

90R X I1I30RX = 17

60 IFX=20RX=60RX = 100RX = 140RX = 18
THEN COLOR 128:GOTO 30
70 IFX=30RX=70RX =110RX =150RX = 19
THEN COLOR 160:GOTO 30
8O IF X = 20 THEN X = (:POKE 559,34:GOTO 105
| 90 REM LINES 100 TO 140 ROTATE COLOURS

100  POKE 709, YELLOW:POKE 708,0RANGE:POKE
711, PURPLE:POKE 710,BLUE:GOSUB 130

105 POKE 708 YELLOW:POKE 711, 0RANGE:POKE
710,PURPLE:POKE 709 BLUE:GOSUB 130

110 POKE 711, YELLOW:POKE 710,0RANGE:POKE
709, PURPLE:POKE 708, BLUE:GOSUB 130

115 POKE 710,YELLOW:POKE 709,0RANGE:POKE
708,PURPLE:POKE 711,BLUE:GOSUB 130

120 GOTO 100

130 IF SKIP = 25 THEN SKIP = 0:GOTO 200

140 FOR DELAY = 0 TO 50:NEXT DELAY:SKIP =
1:RETURN

200 POKE 559,0:POKE 756,224

210 ?&6;"(CLEAR SCREEN)":REM CLEAR SCHEEN = ESC
+ CTRL/CLEAR

220 COLOR 10:PLOT 2,1:DRAWTO 18,1:DRAWTO
18,17:DRAWTO 2,17:DRAWTO 2,2

230 POSITION 8,3:? #6:"hello”:-REM LOWER CASE

240 POSITION 7,7:? #6;"this is":REM LOWER CASE
INVERSE VIDEO

250 POSITION 5,11:7 #6;"PLOT/DRAWTO":REM UPPER
CASE

260 POSITION 4,15:? #6:"IN GR.1 AND 2":REM UPPER
CASE INVERSE VIDEO

270  POSITION 3.23:? #6:"BY JOHN HODGSON":REM
UPPER CASE

280 FOR DELAY = 0to 100:NEXT DELAY

290 POKE 559,34

300 FOR DELAY =

310 GOTO 25

SKIP +

0 to 900:NEXT DELAY
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Coinputer

Challenge

16 colours
professional keyboard

full graphics

real sound

® Superb styling
'@ Choice of 16K, or massive 48K RAM
® Ergonomic keyboard with 57 moving keys
@ 28 rows x 40 characters high resolution
@ Teletext/viewdata compatable graphics
@ 6 octaves of real sound plus Hi-Fi output
@ Centronics printer interface and cassette port
@® Comprehensive user manual

OPTIONAL MODEM OFFERS COMPUTER PHONE LINK FOR:
® ELECTRONIC MAIL ® TELESOFTWARE @ PRESTEL

COMING SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS & SP

i3

L incl VAT

FOR HOME: The ORIC-1 is the professional alternative for home computing.
Superbly styled, the 57 key layout is based upon computers costing many times more 4
than the ORIC, and will help the whole family to learn and understand computing, y
right from day one. The ORIC incorporates an improved version of Basic
for ease of programming and use. For the enthusiasts the computer has laser
zaps, explosions, etc. pre-programmed for games use, with Hi-Fi
output for incredible effect. The communications Modem will
allow ‘Telesoftware, message sending, and Prestel use.

FOR BUSINESS: The ORIC-1 is the answer to many
day to day problems. Software is becoming available for
payroll, accounts, stock-control, and many more systeims
to help your day to day business organising and control.
In addition, the ORIC COMMUNICATIONS MODEM will
allow you to access up to 200,000 pages of Prestel
information, to send and receive ‘electronic mail,
to book hotels, and flights (and pay for them) and to
. look at the latest stock-market and share indexes.
~In'short the ORIC-1 is a must for all businesses
large or small. '
HOW TO ORDER YOUR ORIC-1: By phone:
‘Just ring our telesales number Ascot (0990) 27641.
" %, By post: You can pay by cheque, postal order
" ACCESS ~ BARCLAYCARD —~ AMEX —DINERS.

& Copyright ORIC-PRODUCTS INTERMATIONAL 1982



SOFTWARE REVIEWS

This is the place to find out more about the software
for your micro. Each month we review a hat-full of
tapes and bring vou the results.

Piles of programs are released every
day and here's where you can find
out just what they are like.

Our team of reviewers tho-
roughly tests each program they are
given and complete a star ratings
table to give you a clear idea of what
to expect if you buy that tape. Star
ratings are given out of five.

We try to bring you a selection
of software for different computers
each month so watch out for games
to run on your own computer. If you
would like to review programs for
PCT just drop us a line giving details
of the system you own and what sort
of games you would like to review.

We are always pleased to see
software arrive on our doorstep for
review too, so software firms don't
hesitate to send in any new pro-
grams you have brought out.

Our ‘Ratings Table’
headings are:
Program Quality
Here we look at the way the pro-
gram has been written and what sort

of use has been made of the com-
puter’s facilities and capabilities.

Value For Money

Just what the heading says.
Some software is vastly over-priced
and here we tell you what the
software’s worth.

Presentation On
Screen

Graphical representation on-
screen is very important and varies
greatly from program to program
and machine to machine. Many
games rely heavily on graphics to
make them more interesting. We tell
you how good they are.

Supplied Instructions

Sometimes instructions aren't
explicit enough and other times they
are too complicated to get to grips
with. We like to see them as clear
and as concise as possible.

Ease of Use

This heading is reserved for
actually playing the program. How
easy is it to use the keys specified in
the game? Often the keys used are
so bunched together that they are

too difficult to use and detract from
the game.

Crashproofing

Some programs are so poorly
written that the slightest error on
the user’s part, like pressing the
wrong key, causes the program to
crash. Here we are trying to find out
how tolerant each program is of us
normal fallible human beings.

Title: Caverns of Mars
Type: Disc

Supplier: Atari distributors
Machine: Atari 800 16K
Price: £29.99

Leading deep into the planet Mars
is a twisting, tortuous tunnel at the
bottom of which is a space craft
landing pad.

Fly your ship into the caverns
of Mars and 1 guarantee the next
few minutes of your life will be one
mad, exciting yet concentrated
rush. There are several stages to
this vertically scrolling game each
one increasing in difficulty.

Boosting your fuel supply is
your first task by navigating your
ship through a narrow shaft, which
requires plenty of concentration,
and bombing the fuel dumps

positioned on the jagged sides of
the tunnel, which calls for split-
second timing.

Once you have successfully
travelled through that stage
without crashing into the rocky
sides, stage two awaits you. Now
the screen gets really hectic with
alien creatures swarming through
the shaft. You must avoid their
flight path or kill them with your
laser guns. This stage of the game
is really tricky and it's very easy to
lose a life here.

Section three has the cavern
narrowing more. It is now divided
into sections which are accessed
by barriers that you must cross
when open. These have a nasty
habit of appearing suddenly at
random taking you, sometimes
fatally, by surprise.

Three more phases remain
which are again more difficult to
navigate. If you successfully do so
your chance to complete the game
is in sight. But you could lose
everything if you don't land your
space ship accurately on the
landing pad.

Then it can be so frustrating
you want to throw your Atari
through your television screen.
That's probably what makes it one
of the most compulsive and

b
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challenging games Atari’s APX
catalogue has produced.

Ratings Table

Program Quality * % Kk
Value for Money * & &
Presentation On-screen % % % % %
Ease of use * % & %
Crashproofing * ok K
Supplied Instructions * ok K K
Overall 95%
E.J.
Title: Jumbo
Type: Tape or disc
Supplier: Molimerx
Machine: TRS-801 & 111
Price: £17.25 (T),
£19.55 (D)

Strap yourself to your seat and sit
back safely in anticipation for a
rocky ride in this Jumbo Jet.

The latest version of this flight
navigation game from Molimerx
proves to be one of the more
exciting and comprehensive on
sale. Called simply Jumbo the
object of the game is to climb
courageously into the cockpit of
vour plane, man the controls, take
off, fly and land the massive
aircraft at one of a number of
chosen airports.

Sounds simple enough in
theory, but first you have to wade
through the 39 page manual to
work out what the numerous
controls are for. It is much more
complex in practice.

What makes this a cut above
other cockpit simulation games is
the use of extensive instrumentaion
inside the aircraft rather than
trying to present a visual
intepretation of the outside world.
Incorporating an artificial horizon
guage is another out-of-the-
ordinary feature. This shows an
outline of a plane and a line
indicating where the horizon is in
relation to the plane, thereby
allowing you to see what you're
actually doing with the plane
(which will often give you a nasty
shock).

Another feature [ like is the
navigation beacon landing
simulation. As you approach your
destination runway symbols appear
on the screen to assist in your
corrrect touchdown.

Some of the instruments that
confront you are a clock, fuel
gauge, altimeter, vertical speed
indicator, flap setting, stall speed
indicator, power indicator, elevator
indicator, attitude indicator,

aileron setting, turn indicator,
compass and air speed indcator.

What I didn’t like about this
program was the slow response to
some of the controls and it seemed
impossible to press two controls at
the same time. The latter would
not normally be important but
combined with the slow reaction
speed it did cause problems.

Ease of use is not a strongpoint
of this game mainly due to the
huge instruction manual you have
to read before starting the game.
Nevertheless Jumbo will give you a
sense of achievement once you've
got the hang of it, if you want a
complex flight simulation.

Ratings Table

Program Quality * K ok ok
Value for Money * * k
Presentation On-screen * % *
Ease of use * &
Crashproofing * ok ok ok
Supplied Instructions * ok ok ok ok
Overall 85%
D.B.
Title: Starwar
Type: Tape
Supplier: The Sofiware

House
Machine: BBC Model Aor B
Price: £5.95

You're at the mercy of waves of
yellow perils instead of the
standard green meanies in this
space attack game following the
invaders vein.

True to form your task is to
wipe out hoardes of aliens which
rain down upon your missile
cruiser in deadly formation. This
game has another slight variation
on a theme in that the yellow
perils drop two bombs at a time
instead of the usual one.
Something of a death wish is on
you and your red bases, because
these bombs seem to be of the
*smart’ variety only dropping shells
where your cruiser is positioned.
These invaders aren't daft.

Making vour job more difficult
is that you only have one life so
take extra care and fewer dare-
devil risks when vou launch into
attack. You are provided with four
protective shields which allow you
to work up quite a high score as
long as you move at the speed of
light.

Controls are via the keyboard,
specifically the left and right
arrows for your cruiser's movement
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and the space bar for your weapon
control. Again these are standard
keys for this type of game and
present no real problem.

The name of this game,
Starwar, is slightly misleading as it
conjours up visions of a trench-like
game based on the ever popular
movie Starwars. In reality it's
nothing like it.

Full marks for the price of £6.
It really is good value for money.

Ratings Table

Program Quality * % ok
Value for Money * ok ok
Presentation On-screen # % %
Ease of use * % %
Crashproofing * % k%
Supplied Instructions * ok %
Overall 70%
Title: Timetrek

Type: Tape

Supplier: Program Power
Machine: BBC Model B
Price: £7.95

This game is a version of one of
the oldest computer games in
existence Startrek.

If you're unfamiliar with the
Startrek type setting and game
concept here it is. You man the
controls of a space cruiser
journeying around the galaxy. On
your travels you have to track
down and destroy the evil enemy
force, the Klingons. You're armed
with a cache of weapons including
phasers and photon torpedoes as
well as protective shields which
can withstand some but not all
Klingon batterings.

A nice feature of this game is
the special ‘battle computer’ which
enables you to calculate the energy
needed to make hyperspace jumps
if the going gets a little too hot to
handle.

If you're about to be blown up
by Klingon fire there is always the
panic button you can resort to if
need be. But choose your moment
carefully, vou can only use it once,

Unfortunately, before you can
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SOFTWARE REVIEW

GAMES

get to grips with the Klingons you
have to wait about five minutes for
the tape to load into the computer
as it is 21K long. Once it has
loaded you are given a brief
introduction and skill level
selection (between one and 20),

The program has been written
in Mode 7 graphics resulting in
unstunning pictures.

My review copy didn't include
written instructions but these are
given quite comprehensively on the
screen as part of the program. A
function key overlay board comes
with the game from which the
phasers and other weapons are
accessed.

Overall the game is
entertaining and vary fast for a
BASIC program. The lack of good
graphics is compensated by the
availability of many different
features included in the game.

Ratings Table

Program Quality * ok ok ok
Value for Money * % %
Presentation On-screen #* %
Ease of use * % &
Crashproofing ®* k%
Supplied Instructions * % %
Overall 83%
Title: Nightmare Park
Type: Tape

Supplier: Macronics
Machine: ZX81

Price: £4.95

An adventure (!) game with a
difference. You merely have to
walk from one end of the park to
the other. . .well I suppose

someone might have got there, but |

it's really suprising that one can
move anywhere for all those dead
bodies!

Every few steps the screen
display showing the plan of the
park disappears and yvou know
vour life is in the balance again. It
might be a plague of zombies or
muggers, fromwhich you can only
escape if you guess the right
number before they get to vou, or
it might be an egotistical pgre who
wants you to type in his name. Oh
ves, he did flash it on the screen
somewhere for all of a tenth of a
second. . . was that when you
blinked? Alternatively you might be
asked the sum of about nine
numbers (you have ten seconds to
answer) or. ..

A very interesting game that |
think could become quite addictive
providing you have the right

| masochistic tendencies. |
personally (I have to stress it's my
opinon not the entire editorial staff,
vou see!) that the game could be
made a lot more attractive to all
the family if:

1) you could adjust the timing of
some of the brief clues that are
given (make them visible for longer
for us old bifocal foggies).

2) If you had a graphic
representation of your life forces
gradually diminishing rather than
the all too regular

“HA,HA. . .YOU'RE DEAD" type
message.

With these mods I'm sure you
would still fade away before you
got to the finishing straight, but
vou would at least feel slightly
more satisfied. A good idea — well
presented — but a little too quick
to terminate!

Ratings Table

Program Quality *
Value for Money *
Presentation On-screen
Ease of use *
Crashproofing *
Supplied Instructions *
Overall

* * % ¥ % %
* % % % % %

o
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Title:

i Type:

| Supplier:
Machine:
Price:

Winged Avenger
Tape

Workforce Lid
Spectrum

£6.95

A Spectrum version of the
‘Galaxians’ type arcade money
machine, in which wave after wave
of ‘baddies’ come screaming down
the screen determined to kill off
vour lone, heroic defender. The
more you kill, the more you have
to kill next time round.

Avenger has three ‘phases’ in
which the types of attacker
changes with each stage, Once all
three are completed, you go back,
| to the start and do it again... and
again. .. and again. . .
and. . .until you run out of fuel and
are therefore unable to defend
vourself any longer.

Phase One attackers are little
circles, Phase Two produces some
pretty bird-type ‘nasties’ and Phase
Three is a static mother ship
which has to be destroyed to
recharge your fuel level and to
continue the game.

You can choose the speed of
| action and control your base lasers

and shield using the keyboard.
From the look of the tiny graphics
characters, this could be a ZX81
program converted up using the
Spectrum’s user definable graphic
capability. The birds in Phase Two
are well done, but look very silly
flapping around like crippled
budgies with one wing shot off! (It
takes three hits to kill them).

Ratings Table

Program Quality
Value for Money
Presentation On-screen
Ease of use
Crashproofing
Supplied Instructions
Overall
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Title:

Type:
Supplier:

Flipdisc

Tape

The Software

House

Machine: VIC 20 + 8K
expander

Price: £5.95

Also known as Flipper and Othello,
this is a board game played on
your VIC. Though it looks just like
draughts or checkers, its an
electronic version brought right up
to date.

You have a board of eight
squares marked A — Hand 1 — 8,
On these squares are circular
black or white discs. Your object is
to fill the board with your own
colour, playing against the
computer. To achieve this result
you musi convert your opponents
discs to your own colour by
careful, strategic play.

To make this conversion the
computer first asks you whether
vour want it to work at its fastest
speed. If you don’t, you are told
snappily that you are taking the
easy way out, Then you tell the
computer, the position in terms of
the appropriate box, to place a
disc alongside your opponents. The
rest of the discs in the same line
will be converted to your colour.

Ratings Table

Program Quality
Value for Money
Presentation On-screen
Ease of use
Crashproofing
Supplied Instructions
Overall

N.A.

*

* R K E %N
* % H NN
* ®

NS N N N

S
31

34

Personal Computing Today February 1983




micro towork . . .

DATABASE The Program that everyone

needs. Facilities include sort, search, list,

delete, change, totals, save file, line print if

required, etc. etc. Can be used in place of
any card index application. £19.95

STOCK CONTROL All the necessary for
keeping a control of stock. Routines include
stock set up, user reference no., minimMum
L4 stock level, financial summary, line print
records, quick stock summary, add stock, delete
change record and more. £19.95
MAILING LIST A superb dedicated
database to allow for manipulation of
names & addresses & other data, with
selective printing to line printer. Features
include the facility to find a name or detail when only
part of that detail is known. Will print labels in a variety
of user-specified formats. £19.95
';,: INVOICES AND STATEMENTS Ideal for the
[™=1"™ small business. A complete suite of
programs together with generated
customer file for producing crisp and
efficient business invoices and monthly statements on
your line printer. All calculations including VAT
automatic and provision for your own messages on
the torm produced. *Not Spectrum £19.95

For Functional Software

Dealer Enquiries Welcome

LET YOUR MICRO
TAKE ﬁFF WITH

Gemini who are expertsin practical
software. So mail us the coupon — and put your
fast.

Tick the box for Program you require. Prices include V.AT and Package and Postage
Please supply the following cassette software.

USING GEMINI |
FUNCTIONAL CASSETTE /!
SOFTWARE FOR JUST £19.95

Here's the software to run your budgeting, your
business, your stamp collection,
your car costs . . . even to plan
your next meal and help you
choose a wife. Tested
programs that come with
all the documentation
back-up you need from

COMMERCIAL ACCOUNTS Agemofa
program, all for cassette, with the following
features:—

Daily Journal = Credit Sales « Cash Sales
Credit Purchases ® Purchases — other » Sales Ledger »
Purchase Ledger # Bank Account » Year to Date
Summary

A fully interactive program suitable for all businesses.
Files can be saved and loaded and fotals from one
file carried forward to another on cassette. Particularly
useful from a cash flow point of view, with an

immediate accessibility to totals for debtors and
creditors. Bank totally supported with entries for
balance. £19.95
HOME ACCOUNTS Runs a complete home
a necassary for keeping a track of regular
and other expenses, bank account,
ever managed without it. £19.95
Gemini Marketing Limited.
2, Salterton Road Exmouth, Devon.
Telephone orders welcome. (03952) 5832

cheque numbers, credits and, of course, running
finance package for you with every facility

mortgage, H.P. etc. etc. etc! You'll wonder how you

Functional Software Specialists

Please quote Access/Diners Card Number

.

ZX81 16K — Database available — Only £7.50
including FREE Decision Maker Programme.

DMEICIEICIEG ......v. omeeeeens oo s bensith o f iRt b benit R £19 95
Slock Control ... £19.95
Malling List ............oimtistdi £19.95 |
Invelces and Statements £19.95
Commercial Accounts. ... £19.95 |
Home Accounts ... e B19 95
X1 I6K DOtODOE ... kesesiebab i e et it £ 750

Narme BB SRR o ket ER T

Address ISR S : Be. 7

Machine Type i e emany S .

| enclose FERRT =

Make cheques and pns'fcl order:. payable to Giomin! Marketing Lid. AII ordefs dﬂspclchsd within
7 days, 4
Diners Card Number e i1 __Aocm Number R 1 i) I i

EN

Gamini. Functianal Software Specialists 9, Satterton mmrm Devon. (03952) 5832
Telephone orders welcome. Please quote hwrwnh_onﬂurdﬂumber
A N T S S D G T G A B DI B N B .

-
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GENER/

MICROSPOT

INSTRING
ROUTINE

If your compﬁter does not have an Instring Function
then use Chris Evans’ routine to s_imulate it.

The Instring subroutine allows you to search for the
presence of a string inside another. For instance, you
could use it to search out a street name inside a string
which contains the whole address, e.q. SMALL STREET
inside 144a SMALL STREET, LONDON W1. This
routine is invaluable if you are writing any sort of
database program.

Entry

Before the subroutine is called from BASIC (using
the GOSUB statement), the variable SHORTS should
contain the ‘sub-string’ to be found, and LONG$ should
contain the string to be searched.

MNote that if the BASIC implemented on your
machine recognises only the first two characters of a
variable name as significant, then no other variable in
your program should begin with LL,LS, or SP (for
numeric variables), or with LO,SH (for string variables);
otherwise their contents will be altered by this routine.
The variables LONG$ and SHORTS$ are given these long
names simply for clarity; A% and B$ would, of course, do
just as well. This is of particular importance for those
users with a BASIC that allows a maximum of only two
characters in variable names, in which case alteration is
essential.

Exit
The subroutine will RETURN with the position of the

start of the sub-string SHORTS in the string LONGS,
contained in SP. If SHORTS is not contained in LONGS$

then the value of SP will be zero. It will also be zero if for
any reason LONGS$ is shorter than SHORTS.

Assuming your BASIC does not already have an IN-
STR statement! Your BASIC should have the two string
operators: MID$ and LEN. The three arguments of MID$
function used are the variable name, the starting posi-
tion, and the number of characters to be extracted,
respectively. Almost all computers support these fun-
tions; the ZX Spectrum and the Atari have alternatives
to the MID$ function.

Program Listing

990 REM "Instring Subroutine”
1000 LL=LEN(LONGS):LS = LEN(SHORT#)
1010 IF LL<LS THEN SP = 0:GOTO 1060
1020 FORSP=1TOLLLS+1
1030 IF SHORTS = MID$(LONGS,SP,LS) THEN
1060
1040 NEXT SP
1050 SP=0
1060 RETURN

OPERATION

LINE FUNCTION

1000 Siores the lengths of the strings in LONG$ and SHORTS
in LL and LS respectively.

1010 Avoids an illegal function call in line 1030,

1030 Searches for the sub-string starting at position 5P.

1050 Sets SP to zero if the sub-string is not contained in
LONGS.

:::‘n::nnnu‘uu“llllll'l'l‘ll'll
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Wha is he? Dare Y0OU challenge hirm?
Fisk nigh scakes and pit your wits
aganst the chess game with personaity,

speach and devastating chess skills.
THE CHESS PLAYER costs lass,
while of fering youw more
skill—boosting enjoyrment.
Features: G skill levels, analyas, copies
display and all Moves to printer or
screan, colour or B & W display, save
garme at any point,
Pearsonality & speach.

Add speech or music to you programs!
N FESHONASE Lo rmaEsyve demand, we have
released SPEAKEASY for your owr Lse
and enjoyrment..

Sirmply record your scund onto 8
cassatte and play it into your Spectrum
wvig load. The signal may then be edited
and raplayed on command from your
Basic or M/c program.

MO EXTRA HARDWARE REQILIRED!

Features 4 alien types,
random saucer points, 2nd
attack wave mutant,
explockng alens, bonus base
50,000 points, left-right &
fira, sound effects and colour.
‘\E‘- i 1 |
3 meteor types, 2 saucers,
full screen wrap-around,
bonus ship every 10,000
paints, amazing explosions,
left-right-thrust-fire &

hyperspacea, sound affects
\ and spaech.

Edward de Bono's Classic

Simple rules and complax strateges
maka the L-GAME an essantial for
EErYOre.

Also noludes outstanding and compuisive
[ versions of Mastermind & Porntoon.

As featured on T.V. in Edward de Bono's

g Thanking Course

L-GAME REACHES THE BITS OTHER

’ / GANMES DON'T TOLCH! ,

ZX - BT GAMES

\.
| R,

SPECTRUM GAMES
P / a1

*THEBE GAMES INCLUDE SPECIAL BEASBONAL DISCOUNTS, ORDER NOW
ANDGET FREE KEYBOARD OVERLAY!

Acgess

(O703) 20168

N\ i3

. — =
——__ Quicksilva's 1st level two
—game. The best space/time
.G?/‘—‘/_' adventure of B82.
=

=
vy
High E'Eheer! grephics combine
with alectrifying space t'\‘.],
adventure makes TIMEGATE
thea garme of all garmes.

Foil the ruling aliens by
traveling back through tirme
and blasting out their horme
planet. Fight 30 space battles
on your journgy, seeking the
tirme gates that lead to year
zaro and the salvation of the
hurman racea.

Feastures: 40, High speed
graphics, versatie scanning,
status and battle computers,
land & take-off from many
planats, time-travel, S skill
levels, score & rating plus
free training program.

o

WHAT THEY SAY ABDUT
OuUR Z2x81 GAMES:

"..amazing, fantasticl..” [P.C.W.]

LJust like the real thing!..." [C & V.G

" wery good.” . addictive game...” [C & V.G

" ..Batter than any other arcade game
I've seen..” [Sync]

"..nicest garmes |'ve played on the ZX81. -
All the tapes wene impressively packeged...”
[Which Micra 8 S5.R.)
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PROGRAM

SUBMISSIONS

Here’s how to submit programs to Personal
Computing Today and possibly see them in print.

Submitting Programs
to Personal Computing
Today

Have you written a program or
article and would you like to tell the
world about it? Everyone likes to
have a go at programming and we
would love to look at your
programming works of art to
consider them for publication.

Remember we can only print
what you want to read by knowing
what you like. So the more you send
us the better. We want to cover as
many sorts of programming routines
or aids as possible don’t hesitate to
send them to us. We pay a suitable
fee for any programs published, if
vou need any incentive.

If you would like to submit a
program for publication send it to:
The Editor, Personal Computing
Today, 145 Charing Cross Road,
London WCZ2H 0EE.

So that you know how we like to
submit programs for use in the
magazine printed below are
guidelines which we would like you
to follow.

What To Do

There are two kinds of program
feature carried within our pages.
The first is the brief “Micro-Spot™:A
page in total containing a brief
description of the software, notes on
its usage and a full listing.

These are designed to be short
and to the point and are not
primarily intended for the beginner
in programming. Thus the
explanation does not have to be
totally explicit.

The second method of
presentation is that of a full article.
This can run anywhere in length
from two pages to four pages and is
formatted to a rigid style of
presentation.

Because PCT is aimed at the
newcomer to computing, our main
software has to be extremely well
documented and explained. We have
decided upon the following method
of publishing programs and would
ask authors to submit material in
this form whenever possible.

1. The article is broken into four
parts.

(a) Introductory Text

(b) Program Listing

(c) How It Runs

(d) Hints on Conversion

2. The Introductory Text should
contain an explanation of what the
program is designed to do, what is
to be expected on-screen when it is
run, any problems the author
overcame in producing the program,
and any background necessary to
enable our readers to use the listing.
For example, if it is a games
program, state the rules of the

game, win conditions, ‘good score’
level etc., etc.

3. Programs should preferably
be run out on a printer straight from
the computer. In this way less errors
creep in. Otherwise typed or
handwritten is acceptable but must
be double-spaced and DOUBLE
CHECKED! A tape containing the
stored version of the program must
also be enclosed in order to
thoroughly test your program as
quickly as possible.

4. HOW IT RUNS should be as
near to a line-by-line, or block-by-
block description of the program as
is possible. In this way people can
learn more easily how to produce

programs of their own to your
standards.

5. Each computer on the market
has its own little foibles and
oddities. No one knows those of
your machine better than you. Tell
people about them in HINTS ON
CONVERSION. How would
someone wishing to adapt your
program go about untangling the
various intricacies? What special use
have you made of your computer’s
special abilities? Graphics? Sound?
Memory Saving?

Always include a full list of
variables, too, for fellow users to get

the full benefit from your program.
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BBC MODEL B
£399 + VAT
All peripherals and soft-
ware, Brother HRI RO
£650 + VAT,

Suits BBC perfectly.

MZB0A
LATEST MODEL
j £425 + VAT
" MZ80B £825 + VAT
Ex Stock

Crown  Ranier with Centronic
parallel or (IEEE) Interface for
computers, including Sharpe, Pel,

> Superbrain and Sinius
- dapt available for RS. 232
tion as a typewriter, perfec

n as a printer
e : £795
ALL THE ABOVE CARRIAGE AT COST

.4 : TICE lusive of delivery
gaxd C O %/ ] BUSINESS CENTRE LTD.
\ B6-58 SOUTH ST., EASTBOURNE. Tel. 639983/20496 >

Il prices in

* CAMEL PRODUCTS *
AN INNOVATIVE PRODUCT

FOR YOUR ZX81

Faster than a Floppy

Easier than an EPROM
M EM I C-81 SAVES MONEY

WITHOUT POWER
HOW IT WORKS & WHAT IT DOES

This useful accessory for ZX81 users is a 2 kilobyte (or 4KB)
memaory module using chips fabricated in a remarkable
technology. When not actually in use, these CMOS chips can
be put into standby. They then take only a minute current to
retain the data securely. The Lithium battery fitted in the unit will
last for & to 10 years. Plug it into the ZX81 and flick a switch
and the data is ready for retrieval.
MEMIC-81 resides in the 8-12K area of ZX81's memory map.
This area is not directly addressed by Basic, but Basic programs
can easily be stored and retrieved by mearns of the tiny 12 byte
routine provided. This can itself be stored in CMOS, so that
Basic programs become available simply by entering PRINT
USR . . . Machine Code routines are directly accessible.
Clear User Notes, Application Notes, Program Example and the
necessary routines are provided with MEMIC-81, which comes
cased and with an extender card at the back.
2xB MEMIC-B1 £24.95 + VAT 4kB MEMIC-81 £29.95 + VAT
OTHER CAMEL PRODUCTS

2 kB Towerblock version for any Systam £26.05

r necion £26.05

£13.0C
£14.95
£79.95
£69.95

VAT
EXTRA

MEMIC T

el (0223) 4814
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OUT NOW-—
Software for your
BBC Computer

Make the most of your BBC Microcomputer with
this exciting new range of BBC software packs.

Featuring colour, sound, movement and superb -
graphics, they cover a wide range of applications
— from painting, drawing and home finance to
sophisticated video games. Two of the packs
include programs demonstrated in The Computer
Programme on BBC tv.

Each of these high-quality software packages
contains a pre-recorded program cassette and a
comprehensive handbook.

Home Finance @ Early Learning
Fun Games # Games of Strategy
Painting ® Drawing ® Music
The Computer Programme Programs Vol. 1
The Computer Programme Programs Vol. 2

Price £10.00 (inc. VAT) each

oNSALE  [BBC| 1y gpras
WHERE YOU [3¥%| SOFTWARE FOR
SEE THIS YOUR BBC
SIGN Sory| COMPUTER

ad

Published by British Broadcasting Corp.
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CASSETTE ONE

STAR TREK. A superb version with 8 x 8 Galaxy
Kligons, Phasers, Torpedoes etc.

CANDY FLOSS. A tremendous new game in
which you run a candy floss stall on Blackpool's
Golden Mile. But watch the weather and the
donkeys!

Only £5.95 inc.

CASSETTE TWO

Contains an exciting collection of games with
music and graphics to keep the family amused for
hours:HANGMAN (in which you can even enter
your own categoryl, KRYPTOGRAM, DICE,
BEETLE, GRAND NATIONAL and MUSIC

Only £3.95 inc.

CASSETTE THREE

Contains for the arcade fanatics, MUTANT
INVADERS. A brilliant new “Space Invaders” type
game. Can you destroy the mutants before they
land land and try to destroy you with their
radioactivity also contains BREAKOUT. A terrific
version of the arcade game. Practice your wall
demolition with 6 skill levels and 1 or 2 player
options.

Only £5.95 inc.

e =
CASSETTE FOUR

BEEP-BEEB. Excellent version of the popular
‘Simon’ game. Very much enjoyed by children,
great fun at parties!. Includes the choice of the
number of colours and sounds.

Only £3.95 For model B (or A+32K)

from IJK Software

CASSETTE EIGHT

Contains Model A Invaders. A superb full feature
machine code teletext colour graphics version
of the popular 'Space Invaders' arcade game for
the Model A Micro. Choice of Invader and Missile
speeds. FAST, SMOOTH, AND GREAT FUN.

Only £4.95 inc

CASSETE NINE

Contains model B Invaders. A superb feature
adaptation of the arcade "Space Invaders' game in
machine code and hi-resolution colour graphics
for the BBC Micro model B (or A + 32K). Flay
normal game or choose from the many options
including Missile, Bomb and Invader speeds
Invisible Visible and Shields no Shields. Quite
simply the best.

Only E6.95 inc

e am HI mANE L@

-
| ===2amas | All our software is
(A ol el in stock before we
b= sli=fotietot iy advertise
NN
- |

CASSETTE TEN

WORDPRO. Cassette based word processor for
either Epson or Seikosha printers. Features right
hand justification, alter, insert, delete, pages to
tape, printer mode changes from within text line

CASSETTE FIVE

Contains BEEBMUNCH. Qur version of the record
breaking PACMAN arcade game, and we believe
one of the best versions available, Stunning hi-
resolution colour graphics including multi ghosts,
tempting fruits, super points, screams etc. Liven
up your micro with this tremendous game.

Only £5.95 inc. For model B (or A+32K)

CASSETTE SIX

Contains SUPER HANGMAN. The special feature
of this version is the hi-resolution animated man,
Watch the expression on his face change as the
noose tightens around his neck. Marvel at the
dgetail of his clothing - but don't take too long, he
grows very impatient! Contains many categories
from educational to just plain fun.!

Only £3.95 inc For model B (or A+32K)

SPECIAL CHRISTMAS OFFER
Deduct £2.00 from total if you

order 3 or more cassettes.

CASSETTE SEVEN

Contains 3 D MAZE Pit your wits against the
computers logic in this highly realistic graphical
game. The computer sets up logical mazes (you
choose the size), and then it shows the view of the
maze in 3 D each step you take as you battle
against the clock to escape!

Only £3.95 inc For model B (or A 32K)

€

J

etc, etc. Complete with manual.
Only £9.95 inc (Model B or A+32K)

)
=

CASSETTE ELEVEN

ATLANTIS. The superb fast action arcade game
written in machine code to illustrate to the full the
machines fantastic colour graphics and
capabilities. This game includes all the usual
ATLANTIS/SCRAMBLE features. Guide your
submarine  Nautilus along the undersea
landscape and through the caverns avoiding
mines, depth charges, rockets etc, To reach your
ultimate goal Atlantis.

Only£6.95 inc For model B (or A+32K)

CASSETTE TWELVE

FLAGS. A superb educational program. The flags
of the world are drawn in hi-resolution colour
graphics. The program then tests your knowledge
of flags and geography. Have fun while learning.
Only £3.95 inc For model B (or A+32K)

? ALL CASSETTES AVAILABLE NOW FROM

IJK Software

55 FITZROY ROAD, BISPHAM,
BLACKPOOL, LANCASHIRE.
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DISCS

When delivery of the BBC
Microcomputer started in January of
this year, only a provisional copy of
the User Guide (manual) was
issued. This was generally accepted
to be pretty awful — but how good is
the new User Guide? Less well
known to those people who have not
actually got their computers is the
presence of a provisional operating |
systemn. The new operating system
has now been launched — to coin-
cide with the availability of disc
drives.

For those who are unfamiliar
with a disc drive system here is an
explanation. A disc drive is a small
metal box containing the electronics
and mechanics to rotate a small
magnetic disc and position a stylus
anywhere on it’s surface. This stylus
can read or write to any point on the
drive. Because the disc rotates ex-
tremely fast, it is possible to position
the disc head very quickly. Once it is
in position, it can digitally read the
data at that point on the disc. The
net result is an extremely fast (by
cassette standards) and reliable
storage and recall device.

Looking Good

Physically, the BBC Micro’s

disc drives are similar to the Apple Il
drives — they are even the same col-
our. There the similarity stops, since
the BBC disc system must rate as
one of the easiest to use yet in-
troduced on a computer of this size.

When you get your disc drive,
vou will be supplied with an updated
version of the ‘Welcome Pack’ on
disc, together with some utilities
and the drive itself. Fitting the drive
to the computer takes approximate-
ly 30 seconds — provided you have
the internal disc expansion option
fitted (a dealer does this for you).

A power cable and a data cable
connect to sockets under the com-
puter. These are then fed out at the
back where they disappear into the
back of the drive itself. The drive
can then be put on top of the
machine’s casing.

About here I met my first pro-
blem — the rubber feet on the bot-
tom of the drive overhang the back
of the computers case by a few cen-
timetres, making the above ar-
rangement not quite as elegant as it
could have been.

Having installed the drive, you
insert the Welcome disc into the
drive and turn the computer on. The
instructions in the manual for inser-
ting the disc are clear and concise,

Jeremy Ruston assesses the new BBC Disc Drive
system and takes a peek at the revised Users’ Guide.

for which 1 am thankful, since a
wrong insertion can sometimes ruin
a disc.

Upon turning on the system,
this message appears on the screen:

BBC Computer 32K
Acorn DFS
BASIC

=

The DFS part of the message
tells you that all future LOAD and
SAVE operations will be directed
towards the disc. If you wish to use
the cassette system, the command
* TAPE will make the cassette in-
terface the default.

Making A Save

Before you can do any SAVEing
of programs, however, you need to
initialize a blank disc to accept pro-
grams. While there are many com-
mands relating to the disc system
built into the computer, some opera-
tions which are seldom carried out
have to be done using one of the
utility programs on the Welcome
disc.

The FORMAT program thus run
by inserting the Welcome disc, typ-
ing * RUN FORMAT and then in-

Personal Computing Today February 1983
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BBC DISC S

J BBCDISC SYSTEM

serting a disc to be formatted. Once
this process is completed, you can
read and write to your disc to your
hearts content.

The particularly nice feature of
the disc system is that unlike many
other systems, nearly all of the disc
related commands are built in. This
doesn’t sound very significant, but
on say the CP/M operating system,
if you want to know the length of a
program on disc vou have to insert
the disc with a specific program on
it (and this disc could easily be at
the other side of the room). This
program is then run to tell you the
length of the original program. On
the BBC Micro vou just type *IN-
FO <program name> and all the
information you require flashes up
on the screen.

One feature | liked immediately
is that if a command is used wrongly
{for example, LOAD with out the
name of the program to be loaded)
the system does not just beadily
print ‘Syntax error’, it actually tells
you what the correct syntax is! Why
hasn’t anyone else thought of that?

In addition, there is a HELP
command, which gives an instant
breakdown of the commands
available.

Speed And Size

The most important reason
most people would consider buying
a disc system is speed. | have a 28K
program | use quite often, which
was on cassette, | had time to go for
a quick walk round the block while it
was saving — on disc, it loaded in
the time it takes to light a cigarette.

Each disc of the current system
can hold 100K. That is 100,000
characters, which is quite incredibly
large to most of us. Dual disc
systems offering 800K are promised
shortly! 100K sounds like a lot, but |
find I fill up a disc every three days
or so, then | have to weed out some
of the programs [ don’t want to
keep. The reason is obvious — SA-
VEing is painless on disc, you tend
to save every program written.

A disadvantage is that a max-
imum of 32 programs is allowed per
drive. Again, 32 sounds like a lot,
but one soon fills that amount up. In
addition, to fill up a disc with the 32
programs requires each one to be
3K long.

The disc system is obviously a
desirable product, but not everyone
can afford to own one at £1,000 a
throw. On balance, I think a printer
is a more useful peripheral, but once
a printer has been aquired, think
hard about a disc system.

Alternative
Systems

A point to notice is that it is like-
ly that third parties will be offering
cheap alternatives to the official
Acorn drives in the near future. This
arrangement would require you to
buy a disc interface from Acorn (at
about £70).

Before you buy any software, it
is worth checking if it is compatible
with the new operating system and
the disc system — just in case you
do upgrade.

The New User Guide

The provisional User Guide
arose because of the need to get the
machine onto the market in
unseemly haste (to ensure that peo-
ple had it in time for BBC TV series).
The powers that be realised that due
to the complexity of the BBC Micro,
only a very complete and thorough
manual could possibly do justice to
it. There simply was not time to pro-
duce a manaul of sastisfactory quali-
ty, so the provisional Guide was
issued as a stop-gap measure,

The BBC was heavily critised
for this, but the options were so
limited, I believe that the action
they took was best in the cir-
cumstances, The options available
were (a) to delay the launch of the
computer till a new manual could be
developed (b) to quickly put together
a low quality manual to serve the
computer through its whole life.

The provisional User Guide's
faults were that it was full of silly er-
rors, it was not a suitable tome for
learning to program with, it did not
cover many of the more interesting
features of the machine and, worst
of all, the method of getting the
computer to utter sounds was com-
pletely ignored.

Many of these faults would only
affect ‘boffins’, but the lack of infor-
mation resulting from the Guide
could have been a contributing fac-
tor to the slow arrival of outside soft-
ware for the machine. Who can
write games for a machine when the
sound commands are unknown and
the built in assembler is not describ-
ed at all?

Vast Improvement

The new User Guide does not
suffer from these faults, at the ex-
pense of being over 500 pages long!

The Guide is split into several
sections: three ‘teach-yourself-
programming-in-five-easy-lessons’

type sections, a description of the
‘structured statements’ (ie PROC,
REPEAT etc) and a huge reference
section.

The programming sections
cover 200 pages — quite enough
space to teach programming in.
Written by John Coll (one of Acorn’s
non-boffins) it is of a very high stan-
dard.

It is interesting to compare the
User Guide with the documents
Sinclair provides with the ZX Spec-
trum, since both books will be used
by beginners on their respective
computers.

The Spectrum manual is written
by Steve Vickers, and edited by
Robin Bradbeer. The information
covered is much the same in both
manuals, but the Spectrum manual
tends to use many little five page
chapters each imparting a little
more information than the previous
one, so the book gets quite complex
towards the end.

Sadly lacking in the BBC User
Guide are the exercises at the end of
each chapter in the Spectrum
manual. Sadly lacking from the
Spectrum manual are the answers
to the same exercises! As far as
teaching programming is concern-
ed, the BBC Guide uses a more in-
tuitive approach — rather than the
vaguely condescending manner
employed by the Spectrum tome.
The conclusion to arise from our
comparison was that whatever com-
puter you get, supplement the
manual with a recognized BASIC
book for the fundamentals, and then
progress into the manual for the
more esoteric functions.

The reference section of the
BBC guide consists of some advanc-
ed material for the sort of people
who like to get caught up in their
machine’s innards and a page-a-
keyward descripton of every BASIC
word — complete with example.

To conclude, the Guide is as
complete as required by most people
and is very well written into the
bargain. It is, as | said, still ad-
visable to supplement it with a
recognized book on programming,
such as Tim Hartnell's ‘Let Your
BBC Micro Teach you to Program’,
or Neil and Pat Cryer's ‘BASIC pro-
gramming on the BBC Microcom-
puter’. The former is chattier, and
benefits from being written after
more experience of the machine was
gained — however the latter is pro-
bably more rigorous. Other titles
are likely to appear, and with the in-
creasing acceptance of computing
as a hobby, vou may not have to
travel far to get them.
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{3 MYSTERIOUS _ /A
7~ ADVENTURES =\~

St sl ot i ® WRITTEN IN ULTRA-FAST MACHINE CODE
absorbing and stimulating pro- FnH HBI: MIEHI][:']MP“TEH @ SAVE GAME FEATURE
e o another world of Fantasy, @ SPLIT SCREEN DISPLAY
Magic, Mystery and Sorcery, Only your wils * @ SOUND AND GRAPHICS ON ADVENTURES
and cunning can ansura success n these MI]“EI_S n E H 5 6. &7
scenanos! ¥
1. THE GOLDEN BATON — Venture into a 5 ESCAPE _hc',..n PULSAR 7
strange province of Sorcery and Evil Magic to gigar > 5

rew have
mutated Loa-Specimean |
escape 5 to reach the Frail St 1. But the
urking Monster is hungry and you are the only
food it has left
6. CIRCUS — Your Car has run out of Peirol on a
lonely road miles from habitatior
reluctantly down the raad in s
are suddenly conifronted by
1 n a nearby field 1s a Huge Circu
this is no ordinary (_,u.,uq as you will soon

rprwp the Golden Bafon, a priceless artifact
whose powers are said o bring greal Healih
and Prosperity 1o the Land

2. THE TIME MACHINE — As a MNewspaper re-
porer you are sent to investigate the eccentric
professor who lives in the old house on the
Maors. What is his secret and why is his house
now deserted?

3. ARROW OF DEATH (Pt 1) A blight has
lallen on your homelands, the Baton has be
come tarnished and now radiates a malevolant
aura of Evil. Your mission is clear — trace the
source of this Evil and destroy or be
destroyed. This is the first part of an Epic
Adventure although each part can be played as
a stand alone scanario

4. ARROW OF DEATH (PL. 2) — You now have
the means 1o destroy your enemy but you
are far from home and this land is strange to
you. Can you cope with the deadly perils which
approach you and have you the sirength to see -
wour mission through to the final conflict? Adventures 5. 6 and T require 32K RAM

7 FEASIBILITY EXPERIMENT
gulfs of time and space. a dying ra
nielligent beings search the
Hero to save their existence
thoughts turn to planet Earth. You are
be 1hq_=r saviour i ZArre scanario :hf-\ (-]
death is a mere ;nol,g'll mn.-i,

a TS i SEND CHEQUE OR P.O. TO:
Available soon for o - DIGITAL
ZX SPECTRUM, ZX81 (16K), APFLE Il, ATARI 400800 - = FANTASIA DEFT DWL.
EACH ADVENTURE COMES ATTRACTIVELY (T 24 NURBRECK ROAD, NORBRECK, BLACKPOOL, LANCASHIRE
L PACKAGED FOR JUST £8.95 INC. Tel: (0253) 56279 __J

SOFTWARE FROM ASP

Don't let the aliens beat you in this game of death and destruction. If you've got
I6K Spectrum then this is a game you must not miss. The object is to protect your-
self from the murderous onslaught of an evil enemy force, using your laser canon to
obliterate the racy rascals.

SPECTRUM ZAP 16K

Spectrum Zap makes good use of the computer’s colour and graphics facilities and will
provide you with hours of exasperating entertainment. People who have played this
game swear that the difficulty level is high and although written Basic report that the
action is suitably fast and furious.

ZX REACTOR 6K

Another 16K Spectrum game for the adventurous which comes on the same tape as the
above game. MNow the player has to dice with death when he defuses a number of
reactors which have reached the critical stage. If you don't get to them within the set
time limit your man gets blown up in the explosion. A testing but fun game too,

TWO GAMES FOR THE F‘HICE OF ONE. £8.50 per tape.

Fllinthecouponand " "= 7 = 7= o T
return it to PCT Sf)fruwer | Please send me. . .tape(s) of I enclose my chegque /' Postal Order
ASP Lid. International Money (hider (delete as necessary) for:
Y -} y ! SPECTRUM ZAP . £.....(Made payable 1o ASP Lid)
145 Umrmg Cross Rﬂﬂd. ﬁ' or Debit my Access/Barclayeard E
London WC2H OEE (delete as necessary ) | ‘

|
|
| ZX REACTOR £8.50 SE
|

T 0

| Flease use BLOCK CAPITALS
NAME(Mr/Mrs/Miss) .. ............

Personal i
Compuﬁng | ADDRESS ...
Today |
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ZX81

from
J.K. GREYE SDFTWAFIE LTD
C NI il H_
L{E M rfuf Etrn Jia_ cin-l'ﬂlfr 5#’.1 Hin C'IE! 3 ([
“Without question the finest machine code games available
today.......... .N. ROWLAND Product Manager for W.H. SMITH.

e )

GAMESTAPE1for 1K anlyF186

10 Games incl. ASTEROIDS, UFO, CODE, BOMBER, S
GUILLOTINE. KALEIDESCOPE, etc. &UQ‘\; --
PROBABLY THE BEST VALUE 1k TAPE AVAILABLE. s

f&’r“tr

We've done in 1k, games which some of our competitors w ALDOERCORE
require 16k 1o dol

GAMESTAPE 2 for 18K — only £2.05
*STARFIGHTER Suparb marhm-u code Space Barle., Set
against a background of twinkling stars, with stunning
axplosions — if you can hit the enemy!

PYRAMID Can you mowe the Pyramid? Make a mistake and
it will collapse! & Thinkers gama

ARTIST The ultimate Graphic Designers aid. B Directions, 10
Memaries, SAVE, COPY, RUBOUT, CLS, eic.

GAMESTAPE Jfor 18K only £4.85
*CATACOMBS A Multi-Level Graphics Adwenture. Each
level can contsin up to 9 Rooms, 8 Passapges, 7 Monsters
Food, Gold, Traps, Phantoms, an Exit (to the next levell
and there's an infinite number of levels

OTE This i NOT ane of the recessarty limited text
Adventures as sold elsewhars
“An exceffent sddictve game which wil kesp you amused
for hewars.” COMPUTER & VIDED GAMES.

GAMESTAPE 4 for 18K At :
*3D MONSTER MAJE The Gamr‘ o Top ANl Others
Unbalievable Graphics! Can you find your way through the
Maze? The EXIT is thare somewhere, but then so is a T.REX,
and its atter ¥YOU! All in 3D (the T.REX will actually run
towards you in full perspectivell, you've naver seen amything
like thns before!
“30 MONSTER MAZE is the best game | have seen for the
Zxar COMPUTER & VIDED GAMES
“If [ had lo choose just one programme fo imoress an audience with the capabilities of
the ZX51, than LK. Greye's 30 MONSTER MAFE wouwld be the one withou! dowbir®
X COMPLUTING “Bedbant, brabant, balbant!™ . POPLLAR COMPLITING WEEKL Y

GAMESTAPE G for 18K ___ only £4.96

*30 DEFENDER The LUitimate Spﬂrl- Game, Super fast

Machine Code 3D version of the Arcade favourte, You have

o save your home planet from the marsuding Aken Spacecraft,

This is all in 30, your viewscreen shows you the view out

of your fighters cockpit window. The backdrop moves when

you turn, of fiy wp or down (B flight directions), just as if you

wara raally flying itl But then ¥YOU ARE! The Enemy Saucers

will actually zoom towards you in 3D, and shoot you if you ket them! Your display
includes Score, Shiskd Strength, Altiude, Proximity, Forward Radar and your vewSCreen,
which shows your rotating home planet, backdrop of Stars, Meteors, Eaplosions,
Plasma Blasts, your Photon Beams, up to 4 Enemy Saucers and of course s all
fuill 301

‘Another 30 winmer” SINCLAIR USER

GAMESTAPESfor1K _____ only £1.96
TR T
*BREAKOUT Super Fast Full Screen Display Game, Your
all tome favouwrite wath an added twist, See how much Monay
wou can win and waich the pounds convert to Dollars, All
in Machine Code for Fast Acton with 3 Speeds, 2 Bat Sizes
and three angles of rebound! The best BREAKOUT around
and a1 this price you can’t go wrong!

WHICH MICRO & SOFTWARE RE'-'JEly

S e T

.\-_"I'he best of its king"

GAMES MARKED * INCL. MACHINE CODE.
Prices mclude VAT and UK. P, & P,
{Add appropriate Postage on Foreign Orders). Cheques/P.O.s to

J.K.GREYESOFTWARELTD

Dept PE 16, Brendan Close, Oldland Common, Bristal BS15 6QE

CREDIT CARD SALES: FOR INSTANT DESPATCH, BY PHONE ONLY
TEL: 01-930-9232 (3 am - T pm)

L.J.E. SLELC)

Microcompuiers

VAT included where applicable

QUALITY DISK DRIVES
Single drive 40 track single saded 1x 100k,
Dual drive 40 track single sided 2 = 100k . ..
Bual drive 40 track double sided 2 = 200%
Dual drive B0 1rack double sided 2 = 400k
All drives are cased with own PSU for mhabllltv
and include connecting cables and wtilities disk
Delivery £4.00

SOFTWARE FOR THE BBC MICRO

MISSILE CONTROL the first implamentation on the

BBC Micro of the popular arcade game. (32K| £9.00
MAZE MAN an authentic version of the popular :

arcade game. (32K} . ., £6.00
BALLOONS a highly aor mal game that soon bec.nm&s

compulsive playing, (32K £6.00
DISSASSEMBLER the memary dumg routine includes

a scrolling back in memarny facility. [18K) . £5.00

MISSILE CONTROL, MAZE MAN & B#LLOONS
use the Keyboard or Joysticks for control

30+ PROGRAMS FOR
THE BBC MICROCOMPUTER

This Book contains program listings, with explanations &
tips on using the BEC Micro
GAMES LITILITIES GRAPHICS & MUSIC
Mast programs will run on Model's A & B
Edited by C.J. Evans, warious Authors.
A pair of cassetes with all the programs is available,

BOOK £5.00
BOK & CASSETTE SET £9.00

LEADS

The BEC Micro comes withouwt & cassette bead

TPin Dim 1o 2 = 3.5mm & 1 = 2.5mm minijacks . ..

FPin Dim 1o 5Pin Din & 2.5mm minijack

FPin Din 1o 7Pin Din.

FPin Din PLUGS .

6Pin Din PLUGS Ifor RGB socket) .

5Pin Din PLUGS (360" for RS232) wo for

RS5423 TO R5423 (BBC Micro to BBC Microl

Two metre cable £4.00 Four metre cable £5.00

TELEVISION/MONITOR LEADS
full range available

Phono plug to Co-ax with high quallt\r cable 3 Metres. .
BNC Plugto BNC Plueg .........
BNC Plug 10 Phono Plug

li.e. BBC Micro to Rediffusion TVRMI .. ...... a

PRINTER CABLES
BEC 10 38 way Centronics Type connector
BBC 1o 25 way D Type |For use with RS232) .
BBC 1o 40 way edge connector (Centronics 739)
TORCH 1o 38 way Centronics Typé connecion

BLANK C30 COMPUTER CASSETTES
Ten for £4.50

15 Way D Type Plug with Cover £2.75
Computer graphics dessgn pads 100 sheets £4.00

BBC UPGRADE KITS

RAM UPGRADE (100ns|
EIT & Printer & 1/ 0 Porn .
KIT B Analogue Port
KIT C Serial |/0 & RGB
KIT O Expansion Bus/ Tube
Full Upgrade kit .
All componnts Tull specification

PREETS
ELEELE

if wou prefer to see betore buying, our range of GAMESTAPES
are stocked by the following stores,

BUFFER MICROSHOP 3744 Sweatham High Rd., London SW16
GAMER 24 Gloucester Rd., Brighton;
GEDORGES & Park 5t., Bristod, Avon;
MICROSTYLE 79 Behedere, Lansdown Rd., Bath, Avon;
MICROW ARE 131 Melton Rd., Leicester;
SCREEN SCEMNE ___ 144 5i. Georges Rd., Cheltenham, Glos;
W.H. SMITH — Ower X0 Computer Branches,
ZEDXTRA 5 School Lane, Kinson, Bournemouth, Dorset

TRADE & EXPORT ENQUIRIES WELCOME

44

STAR DPBA80 PRINTER
FROM £250.00 INC VAT

a0 CPS : 80/96/132 COLS
BIDIRECTINAL LOGIC SEEKING
TRACTOR WITH FRICTION FEED
CENTHUNI(“E ................ £217.39 + £32.61 VAT = £260.00
RE £235.00 + £35.256 VAT = £270.25
High Res Graphics outlun to allow BBC Screen dumps

.00/ £20.00
(24HR SECURICOR DELF\.’ER‘:’ FOR PRINTERS £8.001

VAT included where applicable
Send SAE for full Price List of our large range of accessores
POSTAGE Add 50p per order or as stated

IMICFOCOMPUIETS W sbssin bute oha lowoed sear
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SPECTRUM 48K : zx81 16K | |A PRACTICAL DIGITAL
SIX PART ADVENTURE | [ELECTRONIC KIT FOR

<< LESS THAN £20 >

CAMBRIDGE LEARNING SU[TABLE FOR

GSC BEGINNERS
SUPERKIT
“maswngm | NO SOLDERING!

Self - Instruction Learn the wonders of digital electronics

Digital Electronic Kit and see how gquickly you are designing
vour own circuits. The kit contains:

« N Taldring Seven LS TTL integrated circuits, bread-

% At Mngf—— board, LEDs, and all the DIL switches,

[ — — = ——— |

resistors, capacitors, and other compo-
nents to build interesting digital circuits;
plus a very clear and thoroughly tested instruction manual (also available
separately). All this comes in a pocket size plastic wallet for only £19-%p incl.
pép. This course is for true beginners — the only extra you need is a 44V
battery.

— Needs no soldering iron.

- Asks plenty of questions, but never leaves you stuck and helpless.

— Teaches you ahout faul-finding, improvision, and subsystem checking.
This course teaches boolean logic, gating, R-5 and |- K flipflops, shift registers,
ripple counters, and half-adders

Cheques with order to:
Cambridge Learning Limited, Unit 133 Rivermill Site, FREEPOST,
5t Ives, Huntingdon, Cambs PE17 4BR, England.
or tel 0480 67446 with credit card details

Cambridge Learning

BAUST COMPUTING CONSULTANTS

31 Peak Lane # Fareham ¢ Hants » PO14 1RX

BLACK CRYSTAL |

THE QUEST IS ABOUT TO BEGIN PROGRAMS FOR TRS-80

The ultimate role-playing adventure for the SPECTHUM.—'Z:&B%. e (Please state model (I or I1l) and memory size. Level 2 only)
You can become a warrior, aif or wizard on a quesi ta lind and use
the rngs of creation: 10 destroy the Black Crystad and defaar 1he | GAMES
Lords of Chaos. Held within six programs les a land of fabulous MOMNOPOLIST: Lef an exira
|

wying Ihe famous famiby
nElrLC

treasures and mythical monsters. Journey through the land of
Beroth, explore the castle of shadows, descend into the

LY e ihal t ¥ 3 5
casselti: ET.98 sssd chsk £10.95

Shaggoths lair, search for dumonds in the sea of sand but beware T
» 3 B8 Gf sand b g WHAT NEXT /M : "
of sand sharks| Confront the fire demon in his temple, bartla friands /MOTHS/NEW WORLD: Thre !
against tha Lords of Chaos and win your way to tha Black Crystal | WHAT MEXT: Helps you présel your apponent's nesd mave. Think ; thai
By splitting Black Crystal into six programs we can provide mone | presen
varigty and detail than any other adventure for the Sanclai a flitling r blanket threadhs

hare with new

Computers

Real time monster battles. Superb graphics, Save game feature
All six parts are supplied together on cassette, boxed with
instruction bookbet,

15 NCluder cassele EXLBE sssd £8,98 ssdd £7.45 Prices ng

SPECTRUM 48K: 180K OF PROGRAM
IN SIX PARTS — ONLY £7.50
ZX81 16K: OVER 100K OF PROGRAM
_-_ IN SEVEN PARTS — ONLY £7.50 |
. WHY PAY MORE FOR LESS OF AN

EDUCATION
ARITHME r.llc: I

ey o
£10.95 ir

ADVENTURE
i % -

AN BUSINESS
- U 3 auic C.I-!ANG'E

i AT a

I:DM“|$5IDN_-B? G

itwany I

-

To: CARNELL S5OFTWARE, DEPT 2, 4 STAUNTON R
Please sand me: Black Crystal for my, NHRLOLIS AL ANT:

Spoctrum 48% N £7.50
ZXB1EK . wa 4B E7.50
I enclose a chequa/ postal oroer |payable to Carnell Softwaral for £ i
|2 L e RS e
ADDRESS .

PROPRIETORS R. CARNELL, 5. GALLOWAY
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ECHNICAL ENQUIRIES

MICROANSWERS is Personal Computing
Today's Technical Enquiries Service. Each month
we will endeavour to answer your questions on
the subject of micro-computing. We would love to
hear of your problems (honest!) as it is certain
that if you are having trouble then other users of
your machine will also be suffering.

S0 here's your chance to lighten your burden
by sharing your troubles with Personal Com-
puting Today's panel of experts.

Address your letters to:

"Micro Answers”

Personal Computing Today

ASP Ltd

145 Charing Cross Road

London WC2H OEE

If you wish a personal reply, please enclose a
stamped addressed envelope and the reply
coupon from this page. This is to enable us to
give priority to regular readers of PCT.

Dear PCT

I'm going to the Canary Islands for my holidays in
January. I've sent off for a ZX Spectrum (which should
arrive eventually), and | wanted to take it with me to use
there.

I've been told that the islands use the 'PAL’ system
so | can use the television out there OK, but their voltage
is 110 volts. I should imagine that the Spectrum only
works on 240 volts, so is there a transformer or voltage
regulator I can get to provide the correct voltage?
Michael Hill
London

The Spectrum comes already supplied with a
220/240 volt transformer and to enable you to
run this on a 110 volt supply you will have to buy
a stepping transformer. The people | suggest you
get in contact with are ILP Transformers, who
make a large variety of differing transformers. If
vou get in touch with their technical department
on (0227) 64723, they should be able to advise
you on the type of transformer you will need and
what it will cost you. But remember that
transformers are heavy so if you are flying out
there this might cost you extra in excess baggage.

Dear PCT

I am a ZX81 owner and 1 am having problems of in-
terference from my neighbours washing machine, lawn
mowers and | suspect CB Radio and motor vehicles.
This is causing severe glitches and crashing problems
when I run programs immediately after loading. Is there
anyway | can shield or combat these nuisances please?

I know how to rescue the programs but | do not know
how to prevent the interference from upsetting my com-
puter programs during the Save and Load operation.

Two months ago | purchased a Data Recorder from
Monolith Limited in order to cure save and loading dif-
ficulties. At first this machine worked perfectly loading
and saving every time, just as the makers claim. Sud-
denly without warning, the signals became very weak
and the tapes would not load at all.

1 contacted the manufacturers and they say that this
is due to the head of the recorder moving during transit,
and told me how to adjust the setting — do you think this
could also be caused by interference as well.

B.A. Moon
Essex

Having talked to people in electronics and C.B.
they all agree that it is highly unlikely that your

neighbours activities are causing the problems
with your ZX81. It would appear that on top of
the normal reliability problems that are inherent
in the ZX81 you might have trouble with mains
voltage fluctuations. Certainly if your tape
recorder heads are out of alignment then this will
make your tape operations even more hazardous
than normal. 1 think it all boils down to the fact
that the ZX81 has acheived a certain notoriety for
unreliable operation, even at the best of times.

Dear PCT

I am thinking of buying a personal computer for a) The
purpose of producing graphics, b) Programming and c)
Video games.

My first question is whether it would be possible to
record onto video tape the graphics output as displayed
on the monitor (TV), and if so, how does one go about
setting this up.

I am considering an MFP II, which I believe has a
ROTATE function. Other machines | am considering are
an Atari 400, a Dragon 32 and an Oric | (48K), none of
these, as far as | know, have ROTATE functions. Is it dif-
ficult to produce rotation on these machines? Also could
vou advise which of these or any other similarly priced
machines would be best suited for producing high resolu-
tion, multi-coloured graphics.

J. Aizpurvs
Milton Keynes

In answer to your first question there should be
no problem in connecting your computer to a
video recorder and providing that you tune the
VCR properly then you should be able to capture
the computers output on video tape.

None of the computers you listed have a
ROTATE function built in, but if you want a com-
puter to do some serious graphics work I would
suggest buying the Atari. Despite its relative age
it still has some of the best graphics facilities of
any machine and it is the most likely to have soft-
ware that is dedicated to the manipulation of
graphics.

Programming graphic rotations and transla-
tions is a difficult task and when it is achieved on
computers it is usually done in machine code
because the number of calculations required for
each movement makes using BASIC very slow.
However, as a start | would suggest getting your
computer and then finding a book in the library
to give some information on the theory of
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rotating shapes. Try then to apply this theory to
your computer in BASIC as this will give yvou a
good understanding of how to rotate objects
before attempting this in machine code, as this is
difficult in itself.

Finally [ would suggest getting hold of some
of the back issues of BYTE magazine, as this
American publication dedicates whole issues to
the subject and you might find some useful
background information here.

Dear PCT

I have an unexpanded VIC-20 and have used it to open
data files on magnetic tape. 1 have no difficulty in open-
ing the file, using a program containing the OPEN state-
ment, nor do [ have any difficulty in reading back any in-
formation that I want from files. However once a file is
open and has been closed at the end, | have been unable
to devise a program to re-open the file to amend or add
more data. | wondered if it is possible to re-open a file for
the purpose of adding or deleting data and if so do you
have a program I could use?

Brain Hodgson

Northallerton

With this problem you have uncovered the major
drawback in using tape files. When a computer
stores data on a cassette tape recorder it stores it
sequentially, so that if you want to add a piece of
data to the file there is no way of opening up
space and slotting the information in without
overwriting part of the existing data. The only
way to achieve this is to read the entire file back
into the computer's memory, add the data and
then write the file back onto the tape. So unfor-
tunately the only way round your problem is to
read the data into an array in the computer’s
memory, add or amend it and then write it back
out again. This is not a problem with just the VIC
but it applies to any machine that uses standard
tape recorders as a storage medium.

Dear PCT

I recently bought a VIC 20 and have been delighted with
it so far. However looking at some programs, especially
for the PET, I have noticed certain commands which are
printed in square brackets. Please could you tell me how
to punch them on my keyboard and what they do.

PRIORITY REPLY

February 1983 Issue

Personal Computing Today Reader Enquiry Service

Name
Address

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

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

--------------

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

Thank you for your attention to this problem,
P.T. Alderton
Norwich

As a rule these commands in square brackets are
representative of graphics symbols the computer
uses. The reason for opting for this representa-
tion is that when a listing is printed these
graphics symbols are very indistinct and are dif-
ficult to read. To help decipher these consult the
table below for their meanings.

Symbol Meaning Keyboard Entry
[CLS)] Clear screen

[HOM)] Home the cursor
[5CD| Five cursor downs

[3CL] Three cursor lefis

SHIFT & CLR/HOME
CLR/HOME
CRSR(UP/DOWN) % 5
SHIFT & CRSR
(LEFT/RIGHT) » 3

[7CU) Seven cursor ups SHIFT &
CRSR(UP/DOWN) % 7
[REV) Reverse field on OFF /RVS

[ OFF] Reverse field off SHIFT & OFF/RVS

Dear PCT

I feel 1 must put pen to paper in response to Mr D.A.
Churchward (Technical Queries, October issue 1982,
page 62) and his quandry regrading the degree of
knowledge that he needs to enable him to make the right
choice of machine, and whether a machine is going to
suit him,

I found myself facing the same problem recently, as I
am considering treating myself. While in Bradford town
centre | noticed a sign for computer training courses in
the window of the Tandy Computer Centre, so I went in
to enquire further.

For only £24.95 | enrolled on their “Computer Ap-
preciation Courses” and had two very enjoyable after-
noons exploring the in's and out’s of micro computers.

They have a full time instructor and we all had our
own micro for the duration of the course, they also offer
courses in BASIC programming by the way. I felt it was
money well spent having seen the facilities that Tandy of-
fer at their centres | bought a Color Computer!

Even those of you who aren’t considering purchasing
a Tandy machine I'm sure you’ll find the course very,
very useful. | was also told that the courses are run at
their other Computer Centres.

G. Sully
West Yorkshire

s e e e e . s e i .
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VG20

16k
Adventure

STAR WARP !l

A fast-action real-time space adventure — choose a

ship to suit your style and explore Space for the

Confederacy. Face dozens of Alien ships and in
hundreds of planetary systems. With Hyperspace,
Star Bases. . . . A real test of skill! £7

THE LAIR

Explore the 700+ caverns of The Lair seeking the
fabled Treasure. But be careful — the caves are

inhabited with Orcs, Sprites, Balrogs and . . . little
blue men! £6

SOFTTOYS2-5GREAT GAMES FOR 6.5K VIC

* Lunar Lander - with HI-RES

* Hangman - over 600 words!

* Casino - see the superb graphics

* Simon - Play VIC at its own game

* Mathsmaze - with Hi-Res £7

Write or phone now for a catalogue

All prices include P&P 1st class. Send cheque/POto:

SOft LOYS tiurre o™

BBC SOFTWARE

Quality Software Designed by Professionals

EDUCATIONAL—1 A/B 510 9 £8.05
EDUCATIONAL—2 (A/B) 7 1o 12 £8.05
Hours of fun and learning for children. Animated graphics will make
children enjoy math, spelling, memary games, clock, etc
GAMES OF LOGIC AND CUNNING (A/B) £9.20
For children and adults alike.

SUPERLIFE (E) £9.20

Fast (machine code) versionin alarge universe. Competitive life —
see reds and blue compete for space

MUSIC PROGRAM (E) £6.90
Lack rusical ear? This amazing program harmonizes (add chords
to) music you type in

KATAKOMBS (B) £9.20
Can you discover the secret in this exciting Adventure type game?
UTILITIES (A/B) £8.05

An assortment of useful procedures which can save you hours/
days of programming eftort:- date conversion, input and valication
routines, graphic routines (cube, rectangle etc), sorts and many
more.

SPECIAL OFFER: Any 3 cassettes for £20.70
Add 50p p/p per order, Please state your Model and quote ref, PCT

MATRIX PRINTERS

MXB0T £295.00 WMX82 F/T £350.00
MXB0 F/T £325.00 MX100 F/T £428.00
BMC 14" COLOUR MONITOR £222.00

Add VAT 15% Delivery free within 30m radius otherwise add

£10 delivery charge
Chegue/P.0. to GOLEM LTD, 77 Qualitas, Bracknell,

Berks RG12 4QG. Tel: (0344) 50720
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¥VIC-20 AND COMMODORE 64k
100% MACHINE CODE ARCADE-STYLE GAMES

NOW

VIC 20 — UNEXPANDED!!

ABDUCTOR A classic new space game! ZAP the swirling alien
hordes before they RAM you — and ABDUCT your
Humanoids! SURVIVE the assault for long enough and you'll
get an EXTRA STAGE on your spaceship with DOUBLE
FIREPOWER! Awesome unexpanded VIC £6
GRIDRUNNER FINALLY: True arcade quality on the
unexpanded VIC! Shoot down the segmented DROIDS
invading the GRID. Beware of the PODS and ZAPPERS! The
awesome SPEED, SOUND and GRAPHICS gives you the
BEST BLAST AVAILABLE for unexpanded VIC. £6

VIC 20 — 8K EXPANSION

ANDES ATTACK The game includes 5 types of UFO and
smart bombs! Machine code with high resolution colour
graphics. Uses joystick controls and requires an 8K or larger
expansion. Only £B.00 = 50p P&P (includes full
documentation).

RATMAN (BASIC/MC) Another amazing game from
Llamasoft!! You are the man under attack by the deadly rats as
they fall from the sky. You must dodge the arrows to get to the
rats and then squash them with your hammer before they dig
under the platform on which you stand, and mutate into devils.
Fast action with great graphics to make an extemely addictive
game. 8K or larger memory expansion needed. Hi-Res colour
graphics, in machine code. Only £5.00 + 50p P&P complete
with Instructions.

TRAXX This is a VIC 20 cross breed between the now famed
‘Packman’ and the game ‘Quix’. All in machine code, fast and
fun with joystick controls, uses Hi-Res colour graphics. 8K ar
larger expansion needed. Only £6.00 + 50p P&P com plete with
instructions.

NEW

COMMODORE 64

GRIDRUNNER 11
Play this superb new game on Commodore-64. Features
blindingly fast action, awesome sound and multiple skill
levels. Only £9

ATTACK OF THE MUTANT CAMELS
Amazing animation must be seen to be believed. Fly spaceship
over mountainous terrain to destroy 90-foot high, laser-
spitting neutronium shielded mutant camels! Features skill
levels and long range scanner. £9

LLAMASOFT !

Miero Computer}
Sofiware
DESIGN
Jeff Minter

49 Mount Pleasant
Tadley, Hants 07356-4478
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Windsor Computer Centre

FOR ACORN/BBC IN BERKSHIRE
IN STOCK AND ON DISPLAY IN OUR SHOWROOMS

The amazing new MPF Il
64K memory, Applesoft compatible, 3asic

Ram packs available for assembly, Fo-th, Pascal
BBC Model A & B

BBC Disk Drives, Games, paddles etc.
Acorn Atom

STOCKISTS FOR

ACORN/BBC SOFTWARE — EDQUEST
SOFTWARE — TANDY BUSINESS SOFTWARE
EPSON PRINTERS — MICROLINE PRINTERS

MICROVITEC MONITORS — PHOENIX

MONITORS — CABEL MONITORS

ONLY
£255.96 . i

Before you buy a Seikosha Printer why not come and
see the best value printer on the market

THE MICROLINE 80
* 80 CPS & Pin or Friction Feed

ONLY *£235 ¢ VAT ru g
L_FEA |

*F |"‘L'L' BBC
U BF 1I'~J

‘h E t.||p:|_|_|: IE

OMG THIS AD

Open Weekdays 9.30am-6pm 1 Thames Avenue, Windsor, Berkshire. Telephone (07535) 58077

Saturday 10am-5pm

eclre ZX 81
16 K

SPECTRUM
48 K

SERIOUS APPLICATION PROGRAMMES

£5.95

? Bow this highly
t dimgram on the
agle gates, discs,
Thase may be
e computer will sccivate che
hout. Your circuit may be
n tape for future use and
e I.n:ﬁ-un af d 1 electronic
aEAe Can with
e Cad

£5.95

ELECTRONICS

| |'|.|; tal elec & uit that '|I-'
d anak Iru ¥ou Le

NUMERIC

A mulei-E
Tt will

maths toolkit progrsmoe
any eguation for a single anknown.

ot 'Ilt grw-uh of any funcEion - you may expand or contract the
AREE ATE all.t' the inc in order to cbtain the besc
tepresentation o H

All displays can be c..D cd Lo th: p.r neer 1E ln.]u"“'c\..

ELECTROR1I €a tun on a IXKBl but cperaces

aznes are extrenely user friendly.
offer (u|1 ties too nunerous to

Plasse slale compuier Cype:
Chegques payable to:

2 MULL CLOSE
OAKLEY
BASINGSTOKE
HANTS
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Jair Banaraiiun Softurara

Professionally Written and Produced
Software for the Home Computer

From M.E. Evans, the author of the highly acclaimed
3D MONSTER MAZE and 3D DEFENDER for the ZX81 comes

TWO GAMES FOR THE SPECTRUM

Available
mid-Jan.

3D TUNMNEL (16K & 48K versions on one tape)
v‘uha lies dowm in II:( depihs of Ihr TUNNEL?
Flying bats, leaping toads, spiders®, and rats®
maybe. Perhaps "r*\m“r oL will hia avoid the
walls of the TUNNEL as it weaves up & down
and side to side fo find oul. All in 30 of course
(* not in 16K version)

ESCAPE (Runs in 16K)

Can you ESCAPE from the maze inhabited by 5
hunting Dincsaurs, including a Preranadon that
s0ars over the maze to swoop down on you

"One of the best and most original games we
have seen for the SPECTE‘UM s0 far”
SINCLAIR USER

TRADE ENQUIRES WELCOME
AT ADDRESS BELOW

Send to: New Generation Software, FREEPOST (B53433)

Oldland Commaon, Bristol BS15 6BR (no stamp required in UK.)
or for INSTAND CREDIT CARD sales ring 01-930 5232

S.AE. WITH ENQUIRIES PLEASE

Please send me off 3D TUNNEL oft ESCAFPE, at £4.95
gach (inc. P&P and VAT). | enclose cheque/F.O
Mr/Mrs/Miss

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

...... U e RS R pT e o1 BT e e DR SRR pa B R S

PCT
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SORD M5
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This month Chris Palmer takes a look at one
of the first Japanese computers destined
for the British market.

Since the beginning of the home
computer industry there has been
one question that keeps cropping
up. When are the Japanese going to
appear?

With American and English
firms taking the lion’s share of the
market it could only be a matter of
time before our inscrutable friends
on the other side of the world decid-
ed to redress the balance. And so,
from the land of the Bonsai and the
Samurai come the first of the Nip-
ponese home computers.

But enough of this economic
doomwatching, it's time to take a
look at the computer. One of the
machines to grace our shores in the
new year is the Sord M5 and this is

the machine we have chosen for our
first look at Japanese computing.
Before we actually start, here is a
brief word of explanation as to why
some aspects of the machine might
appear a little less detailed than
others. This is due to the fact that
the machine | was let loose on to
review had only recently arrived
from the land of the rising sun, and
as is customary with early models, it
had no documentation, save for a
couple of sales brochures printed in
Japanese.

As my knowledge of Japanese is
nil, most of the facts contained here
were gathered by actually playing
with the machine and then ex-
trapolating these to provide an

overall picture of what the machine
will be like when the UK version ar-
rives.

The Outside Edges

In appearance the Sord M5
looks rather like an executive Spec-
trum, sporting a similar rubber
keyboard. It is finished in an atirac-
tive charcoal grey case. It's dimen-
sions are 258mm X 182Zmm X
33mm. Around the back are the
peripheral sockets, from left to right
these are: power socket, cassette in-
terface, printer interface, two
joystick controller sockets, video
out, sound out and the RF television
output.

With these sockets you will be

50
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able to connect the M5 to a normal
colour television or a colour monitor
using the composite video output.
With the separate sound channel as
well, you should be able to connect
the Sord to your Hi-Fi system and
experience ear-shattering sound ef-
fects as you battle against vyour
favourite invaders.

Supplied with the computer are
a large external power supply and a
pair of joysticks, as well as the
necessary connecting leads. The
joysticks are not joysticks in the ac-
cepted sense, but bear closer
resemblance to the game controllers
issued with the Intellivision games
computer which have a circular disc
not a stick.

The controllers for the Sord are
slightly bigger than a cigarette

packet and about half as thick. Con-
trol is acheived by pressing down on
the edge of a disc which is situated
on the top of the unit. A fire button is
also present at the top-left of the
unit. [ am told by people who use the
Intellivision that this system is far

better than normal joysticks once
you have got used to it.

Keyboard Queries

My first impressions of the Sord
were mainly expletives aimed at the
rubber keyboard. Having been total-
ly un-impressed by the Spectrum’s
keyboard | feared the worst. It was a
pleasant surprise when I actually
started using the Sord’s keyboard as
it had the feel of a very good
typewriter and not at all sloppy or
unpositive. The keyboard is marked
out in standard QWERTY format
and it has the RETURN and SHIFT
keys in the normal positions. The
keyboard doesn’t sport a proper
space bar but instead has a space
hey situated under the RETURN

ey.

Along with the alpha-numerics,
each key has a graphic symbol, a
keyword and a Japanese pictogram
symbol, although these will most
probably be replaced by graphics
symbols on the UK models.
Keywords are accessed by pressing

the FUNC key and then pressing the
relevant key. The keyboard also in-
cludes a CTRL key and a RESET
key. A complete set of the keywords
can be seen in figure one.

ROM And RAM

The M5 is based around the
ZXB0A processor which looks like
becoming a standard for this size of
machine. Its operating system
takes up 8K in ROM which is sup-
plemented by a further 16K or 8K
when the BASIC is plugged in. 20K
or RAM comes as standard with the
machine and this is divided into two
sections, a 16K section that is
devoted to the screen and graphics,
the 4K which is left over is used for
storing programs and variables. The
BASIC cartridges F and G also
carry an extra 4K of RAM.

Unfortunately I only had the
BASIC 1 cartridge to look at and
even that did not have any instruc-
tions or a manual. The BASIC
seemed to be a fairly standard
Microsoft and contained all the
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SORD M5

usual commands such as LEFTS,
RIGHTS and MIDS.

One particularly useful com-
mand was HEX$(). With this com-
mand you can change a decimal
number into its hexadecimal
equivalent. This will be of great use
to anybody working with machine-
code, where this is one of the most
annoying tasks around.

The editing is straight forward
and uses the cursor keys to move
the cursor around the screen allow-
ing you to insert or delete on the pro-
gram lines. The screen does not
scroll in the normal sense but in-
stead wraps round from top to bot-
tom in a similar fashion to the Atari.

In playing about with the
BASIC I found a couple of in-
teresting control codes that give a
hint at the sort of graphics capabili-
ty we can expect from the Sord. By
printing CHR$(6) the whole screen
area moves one character cell to the
right and by printing CHR$(4) the
whole screen moves one character
cell to the left. You might not realise
at first the significance of this, but
vou will realise that the biggest hur-
dle to overcome is how to get the
screen scrolling sideways. With the
Sord this can be acheived by prin-
ting these control characters and
letting the computer do the hard
work.

On Screen

The Sord M5 offers four different
display modes. The first is purely a
text screen. It has a character
resolution of 40 X 24 and it only
allows one of the sixteen colours to
be displayed. The second display is
another text only, but it allows each
character to be a different colour.

The resolution of this display is
32 X 24. The next display mode is a
low resolution graphics mode. It has
a resolution of 64 X 48 picture cells,
each picture cell being made up of 4
X 4 pixels. Each of these picture
cells can be any one of the sixteen
colours available.

The final mode.has the highest
resolution graphics, offering a
resolution of 256 X 192. It can sup-
port two colours per eight horizontal
dots out of the sixteen colours. As
well as offering these  graphics
facilities the Sord M5 also has the
ability to run Sprites.

For those of you who have never
encountered Sprites before they are
small high-resolution characters
that can be moved around the
screen without distrubing any text or
graphics that are already there. The
Sprites can also have their priority

The Sord with games controllers

set so that they can be used to
simulate 3D effects and they are
very useful for writing games pro-
grams.

The Sord will support 32 of
these Sprites on the screen at any
one time and these Sprites can be
made up of either an 8 X 8 or a 16 X
16 matrix of dots. If you need bigger
shapes then it is quite easy to com-
bine two or more Sprites to make a
larger one. It looks like these
facilities will only be available with
the BASIC-G cartridge.

The sound on the Sord is provid-

| ed by an internal programmable

sound generator. It offers separate
volume control for each of its three
voices which overall gives it a sur-
prisingly good sound quality. All the
sound is fed out through the televi-
sion speaker although there is a
separate sound output on the back
of the machine to allow the signal to
be fed into an external amplifier or
Hi-Fi.

Having played with some of the
demo cartridges that were available
with the Sord | was quite impressed

| by the quality of the machine in both

its graphics and sound roles. For
those people who need a little more
incentive to buy this sort of com-
puter there are also some financial
and business packages based
around the PIPS program that will
be available.

Coming Soon

If you fancy having a look at the
Sord it should be arriving in the
country during the early part of
1983. It will be marketed through
high street stores and certain Sord

computer dealers. The price has not
yet been fixed but hopefully it will
turn out to be somewhere in the
region of E150-£200. Any com-
parisons drawn will undoubtedly be
with the Sinclair Spectrum.

Despite my limited time using
the Sord 1 was impressed and it
could be that the M5 will give the
Spectrum some healthy competi-
tion. From what I gather it will sur-
pass it in the graphics and sound
roles and, with the ability to change
the system’s langauge by unplugg-
ing a cartridge, it should be flexible
enough to move with the times.

My main criticism is one that
| can be levelled at most machines

and that is a lack of on-board

memory. Only offering 4K of usable
memory is a very serious crime in-
deed and 1 hope that Sord will make
provisions for expanding this cheap-
ly. As the Japanese have a talent for
making good products on the cheap
I think it is going to be very difficult
in the future to remain partriotic and
buy British!

Figure 1
SINGLE KEY ENTRY
KEYWORDS
ALPHA GRAPH DEL
HALT RENUM READ
END RUN GOSUB
RETURN INP( INPUT
ouT PRINT AUTO
STEP DATA FOR
GOTO HEX$ JOY(
INKEYS LIST CURSOR
CALL CONT VIEW
BYE NEXT MOVE
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PRICE ONLY £243.00

inGie Shod! Paper up 10 A SIz £30.00

£425.00 .

SUMLOCK VIC 20 SOFTWARE : L : £74.00
i i K we Wina Series 5 5K M e ET.85 W B 41 1
e 795 Al motar (A fa 8
: EE‘%" SLANK MPUTER CASSETTE TARES 63 pence ea
e £7.95
- EEQE
o £6 .95 Proois e B nay 7k sggg;
HEH 8 3]
£9.95 _ P £15.00
VIC 2427 Lighthouse & SubTra AP POW. 2 M Ao a far v E7 .95
1 Tiyr E4.95 € Mach gy i £4.95
I £8.95 THIS IS OMLY & SELE 08 FROM B LAF K OF

VIC 20 Dusicover Set £3.75 Printeror Floppy cover £2:00

VIC 20 now only £129,95
complete package VIC 20

‘;;::N with cassette unii!_;1 75.00

Py
i

£5.95
. £455
£7.95
r £7.58
v £8.95
' CALT & V e £4 65
M 05
A.5.K Educational Software f1ss
L Ediick X oGlc G 5 £19.95
Humber Chases Aiplieation Tutor & £19.95
SHOWROOM OPENING : ﬂseg
Sal 9.30am te 5.00pm. H i L
- i al i £14.95
HOURS Man-Fri 9.00am to 5.30pm. ; . PR g
v ES.95
v £9.99
B £14.99
VLABILITY AND BEST PRICES— GENEROUS VIC . 2 iy
PART EXCHAMNGE WHEN PURCHASING A COMMODORE 64 12,95
£18.95
ADDA SOFTWARE HOME CASSETTE programs £19.92
NSRRI EE i i Dy A Ry oy £38.95
£28.95 i M5 REGUIRE EITHER Bk T ! £6.05
£28.95 £9.95 by

E9.95

& 0D E2B.95 £5.95

Wi T s ySbem & £9.95

Prag daveloping aid £38.95 B985 o
2 E1.95

STACK LightpenGms £1-95  Simwaile Sty i Fowered £19.95

augh £5.75 £1.95
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£5.75 v F £1.95 %5 pence + 50p p&p each
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RING op W
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R
SOFTWARE

U.K.BLITZ

Take the joystick of your plane and blitz an enemy
city with a bomb raid. To save your skin you must
destroy the skyscrapers and create an emergency
landing pad. Christopher Dupp takes you into the
cockpit through his UK101.

With the arrival on the market of
newer, colour and sound capable,
home computers, us UK101
owners face the choice of keeping
our trusty ‘old’ computer, or,
venturing into the uncertain world
of the modern micro. But before
giving up and sending in your ad of
‘UK101 FOR SALFE’, look again at
its capabilities. A computer is only
as good as its programmer, and it
is certainly possible to write
realistic, and good graphical,
versions of programs available for
computers like the VIC-20, BBC
and Spectrum. The 8K BASIC in
the UK101 is very fast compared
with the VIC and other computers
and so, even arcade programs may
be written, to an extent, in BASIC.
UK Blitz is not, however, an
arcade game, but my version of
the popular VIC game. The
principle is simple, your plane is
circling lower and lower over a
city, whose skyline is dominated by
towering skyscrapers. The only
way to avoid hitting these is to

4 | :
drop bombs onto the tallest
buildings below your current
position and work your way down,
to find a suitable landing spot.

The key to activate the bomb
bay is key #1, and as the bombs
do not fall vertically, but at a
realistic angle, it is a good test of
timing for the player.

You score 10 points for each
building section you successfully

destroy, thus hitting a building low
at its base scores more than a hit
towards the top of the building. A
bonus of 1000 is added to your
score when the game is completed
to give your final score.

To give you an idea of the
difficulty of the game | have yet to
land the plane, scoring an average
1410, before I hit a building. So
good luck and happy landings!

f 1 !

S HOW ITRUNS 1,
Line By Line Description Of Program n
10-15 Set up screen. 5020) |
3000-3050 Draw skyline. 10000) If building is hit, destroy building and increment |
20 Sets plane’s start position. 10015) SCOre. |
25 Sets new plane’s position. 10017) Move cursor and print score.

26 Checks for hitting building. 10020)

27 Checks for plane landing. 11000 Program initial display ;
a0 Plots plane. 11100 (random star pattern). i
40 Delays and unplots plane. 19000 End routine. ;
50 Keyboard routine. 19030 {
60 If key 1 is pressed sets bomb flag. |
70 If bullet flag set go to plot routine. Variables Used

80 Bomb delay line. PP Plane position.

1000 Sets new bomb drop position. BFP Bomb position.

1050) Unplots, plots and checks for bomb hitting building or 5C Current score.

1070) going off bottom of screen. BF Bomb flag 0 =no bomb 1 =bomb.

5000 Plots, unplots plane exploding. HI Hi score.
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PROGRAMLISTING |

This program should be easy to convert to any machine with
cursor controls and a memory mapped screen.
Below is a list of the strings and their appropriate functions.

CHR% USAGE OF CHARACTER

12 Clears screen
o [m]
32 Space

213 @ Large dot

46 Full stop

187 [ Half tone

226 (O For explosions

214 Munly
UK101 Screen Map

Screen size = 16 rows x 48 columns.

The actual size is 16 x 64 but only 48 are visable.

Top location is 53261.

Top right is 53309.

Add 64 to these for each line down the corresponding side of the
sCreen.

For example:
Left side, fifteenth line down =(15x64) + 53261 = 544221 etc)

Pokes Used
520 Sets vertical cursor position.
519 Sets horizontal cursor position.

530,531 Disables CTRL C to allow keyboard scan.
57088 Key row select.

530 and 57088 are the UK101's keyboard scan pokes, so
replace these with your computer’s equivalent.

5010
5020

5030
5039
5040

5045
5050

REM % % %
REMUKBLI
REMBYC .J.DUPP1982

REM % % % % % % & & & & & % % % % ® % %
GOSUB 11000

PRINT CHRES (12);

PRINT “SCORE i

PRINT * HI SCORE " HI

FOR 1=54221 to 54270:POKE 1, 187: NEXT

ok ok ok ok ok ok ok ok K ok ok ok ok K
TZ

PP=FF +1

IF PEEK (PP) =6 THEN 5000

IF PP = 54167 THEN 19000

POKE PP, 237

FOR T=1 TO 100: NEXT: POKE PP, 32

POKE 530, 1: POKE 57088, 127: V = PEEK (57088)
IF V=127 and BF =0 THEN BF = 1: GOSUB 1000
IF BF=1 AND CF =2 THEN CF =0: GOSUB 1050
CF=CF+1:IFCF=4 THEN CF=0

BP =PP + 65: POKE BP, 213

RETURN

POKE BF, 32: BF =BFP + 65

IF PEEK (BP)=6 OR BP > 54221 THEN BF =0
POKE BF, 213: RETURN

FOR U = 54157 TO 54205

G=INT(RND(1) %8)+2

IF G=6 OR G =3 THEN 3040

G=U-(G x64)

FORT=UTO G STEP -64: POKE T, 6: NEXT
MNEXT

RETURN

POKE PP, 32: POKE PP, 214: FOR U =1 to 500: NEXT
NP =NP + 1 (NOT REQUIRED)

POKE PP, 226: FOR U=1 TO 500: NEXT:POKE PP,
3z

IF SC=HI THEN Hl =5C

PRINT CHRS (12)

PRINT: PRINT TAB (10) “YOU SCORED “SC”
POINTS"™

PRINT: PRINT: 5C=0: BF=0

INPUT “ANOTHER GAME"; ¥$: IF LEFTS (Y$,1) =
“¥"” THEN 10

PRINT: END

IF BP >54221 THEN RETURN

POKE BP, 32

RE =0: FOR G =BP TO 53389 STEP - 64: IF
PEEK(G) =6 THEN RE =RE + 1: POKE G, 32
MNEXT

FOR ¥ =0 to RE: 5C =5C + 10: NEXT

POKE 520, 0: POKE 519, 11: PRINT SC
RETURN

PRINT CHRS$ (12): PRINT

FOR U=1 TO 50: POKE INT

(RND{1) %1000)+ 53261, 46: NEXT

PRINT TAB (10) “ % % *UK BLITZ % % %"
PRINT: PRINT: PRINT

PRINT: PRINT TAB (8) “HIT KEY #1 TO DROP
BOMB"

PRINT “ HIT ‘RETURN TO START GAME ";
POKE 530, 1: POKE 57088, 223

B=B+1

IF B> =300 THEN B =0: GO TO 1100

IF PEEK (57088) = 247 THEN RETURN

GO TO 11070

PRINT CHR$ (12): PRINT: PRINT

PRINT TAB (10) “WELL DONE! YOU MANAGED TO
LAND™: PRINT

PRINT TAB (8) “YOUVE EARNED 1000 BONUS
POINTS"™: SC =SC + 1000

GO TO 5040
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TSI R S ] 24 Gloucester Rd
Tel. 698424
H“ER BRIGHTON
N e
ATARI

NEW LOW
PRICES

400 (exc. BASIC) £164.35
400 (inc. BASIC) £206.09
800 (exc. BASIC) £284.35
800 (inc. BASIC) £326.09

ATARI PACKAGE DEALS

400 (16K) + BASIC + Recorder + Joystick + 5 Blank
Cassettes + Free Programs £250
400 (48K + All above items £325

BOO (48K) + All above items £421

BOO (48K) + Disk Drive + Joystick + 3 Blank
Disks + Demo Disk £626

SHARP VIG2D £120.87
MZBOA £434 GENIE | & I £289
MZBOR £789 EPSON HX20 £402

NOW IN STOCK — DRAGON — 32K + COLOUR +
SOUND + TYPEWRITER KEYBOARD £173 + VAT
+ PERIPHERALS + SOFTWARE + BOOKS
+ MAGAZINES + CHESS COMPUTERS
SPECTRUM + ORIC
PLEASE ADD 15% VAT TO ALL PRICES

oon
ooo
oo
ooo
0o
oo
oog
Oon

ZXB81 CASSETTE1 CITY

rent games ir

I aithias ; at onty . £5.95
H CASSETTE 2 ZAC M.hN

A Q Speed arcade QA n in Machine Code with excellen graphics £3.95
[ SPECTHUM — Iinm el uam 1S 0 ft o [unti 315r .Janu ﬂr,. JI'I|"
[ Five 18K Games wilh s and colour for only £9.95, Morr i individually at a total
| BUMPER INCLUDES — [rag: Space Rescue, Star Gues

Blo. L : Ol gher 2X Software ALDGLIE HEQWUES OR

Ir'lﬁrlﬁljﬂlgs SYSTEMS LIMITED

. 26 Spiers Close, Knowle, |asascas

ey Solihull B93 9ES —

36

MAIL ORDER PROTECTION SCHEME

If you order goods from Mail Order Advertisers in this
magazine and pay by post in advance of delivery, this
publication will consider you for compensation if the
advertiser should become insolvent or bankrupt,
provided:

1. You have not received the goods or had your money
returned; and

2. You write to the publisher of this publication explain-
ing the position not earlier than 28 days from the day
you sent your order and not later than 2 months from
that day.

Please do not wait until the last moment to inform us.
When you write, we will tell you how to make your claim
and what evidence of payment is required.

We guarantee to meet claims from readers made in
accordance with the above procedure as soon as
possible after the advertiser has been declared bankrupt
or insolvent to a limit of £1, 800 per annum for any one
advertiser, so affected, and up to £5,400 p.a. in respect of
all insolvent advertisers. Claims may be paid for higher
amounts, or when the above procedures have not been
complied with, at the discretion of this publication, but
we do not guarantee to do so in view of the need to set
some limit to this commitment and to learn quickly of
reader's difficulties.

This guarantee covers only advance payment sent in

direct response to an advertisement in this magazine

(not, for example, payments made in response to cata-

logues, etc, received as a result of answering such
advertisements):

CLASSIFIED ADVERTISEMENTS ARE EXCLUDED.

Ediiar / Assarmiiar
Thorn/EMI (Atari)

Commander  £29.95

Gaenie | - Genie 2
Paripherals for mosi

| Sraoker/Billiard
‘ Bug-Byte Software
|  advertised computers

PLEASE SEND LARGE SAE FOR FULL LISTS

Some prices subject to exchange rate

Pla. sdd VAT st 15% unless

31 BROGKSTONE ROAD e TR e o
: .00, Post an

ST kUSTELL, CORNWALL. X hardware checked by

Tel: St Austell (0726) 64463  service enginesr.

Tel: N 06373) 6BB6 24 HOUR
o e ¢ ) nNShPHOtI:IJE FOR W

Personal callers welcome ACCESS ORDERS
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READER

SURVEY

Now that we've been on newsagents' shelves for seven
months we thought it was time to ask you, the
readers, exactly what you think of PCT.

By filling in the questionnaire below you have the
chance to influence what we print in the magazine.
You don’t need a stamp — just poise your pen, put on
your thinking cap, fill in the form and pop it in the
post.

It's vital for us to know what you think in order to
give you what you want to read and make Personal
Computing Today a better publication. Please help us
to help vou.

INSIDE PCT

1. Please rate the following articles on a scale of 1-9. If you didn't
read the article score 0.

FEATURE SCORE FEATURE SCORE
News Look Before You Leap
Gameshboard Clubhouse

Software Checklist
Micro Terms
Hardware Reviews
Program Listings

Software Reviews
Hardware Factfile
Your Letters
Micro Answers

2. Which feature/s do you read regularly in PCT each month?

3. A wide variety of topics are covered in PCT. Which of the
following do you think we should pay more, or less attention to:

Programming technique
features

Hardware features

Games software reviews
Educational software

Utility software reviews
Hardware Factfile
Educational program listings

[ News
Technical queries
|l Book reviews
Software checklist
Games program listings
1 Utility program listings

READING

4. Do you buy PCT every month?

Yes [ No

If Yes, which issues have you boughi?

Aug ] Septd Oct0 NovO Decd Jan O Feb O

3. Since PCT was launched do you think it has
Remained the same [

Improved [J Worsened [

| 6. How long do you keep copies of PCT?

1 month 1 3 months [C & months [

7. Do you have an annual subscription to PCT?
Yes 1 MNo O

If No, is there any particular reason for not subscribing?
If you aren't a subscriber do you buy your copy

At a local newsagent

On your way to work

Have it delivered by a newsagent
Buy it when vou see it

During which week of the month do you usually buy your copy of
PCT?

2nd week | 3rd week ]  4th week [ Later

How many other people read your copy of PCT?

COMPUTER TALK

8. Do you own a computer?

Yes No [

Do you intend to buy a computer in the future?

Yes No [

How much will you spend when buying a computer?
£100-£200 1 £400-£500 [

Under £100 [ £200-£300 |

More []

9. Did you own a computer before reading PCT?
Yes [0 No

If No, has PCT helped you make a choice?
Yes [1 No O

Has the Factfile helped you make a choice?

Yes [ No O

10. Are you considering upgrading your computer system?
Yes [0 No O

Howmuchwillyodapend. . . it e s
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11. What do you use your computer for?

Education ]
Scientific [

Entertainment /games [

Business [

12. Do you use a computer in your job?
Yes [0 No O

Do you use a computer at school?

Yes [1 No U

If Yes, which type is it

13. How much computing experience do you have?

None [1 Alittle [ Alot [J

14. Do vou own any add-ons for your computer?
Yes [1 No O

Are you considering buying any of these add-ons?

Printer [] Cassette recorder | RAM pack O
Joystick Monitor ] Sound beard a
Typewriter keyboard [] Disc drives ] Discs a
Colour boards [1 Graphics boards ] Other z

ADVERTISING

15. Do you read the advertisements in PCT?
Yes [0 No O

16. Have you ever ordered any of the following goods from an
advertiser in PCT?

Computer [ Graphics Unit [ Games Software[|
Memory L] Disc Drive [ Business L
Modem ] Printer Lsoftware
Systems software [ Other O

EDUCATION

17. To which of the following standards were you in full-time
education?

CSE [
TEC O

0O level !
Degree [ |

Alevel (] ONC [ HNCL

If still at school which of the above levels are you currently at?

Does your course involve computing?

Yes 0 No [

YOUR JOB

DB CRCOMDAIONLE - s s o e w5 R W
19. Do you work in the computer industry?

Yes 0 No O

If Yes, please indicate which area your job covers

Software [! Other |

Hardware [ Support [

20. If you answered No to the above question does your job involve
the use of computers?
Yes O No O

HYes, inwhatcapacity?.......ccoiiriiiiiasrsssssrsarnrannns

| 26. Do vou read any of the weekly or trade publications?

PERSONAL

The questions in this section are of a personal nature and all replies
are treated in the strictest confidence. If you would rather not answer
them please move on to the next section.

21. What sex are you? Male | Female |
22. Please indicate your age bracket
Under 18 [ 18-30 [0 31-45 46-30 I Ower 65 [

23, Please indicate your income bracket

Under £4000 [ £4,000-£7000 (] £7,000-£10,000 ]

£10,000-13,000 [ Owver £13,000 [
24. Do you hold any of the following credit cards?
Diners Club ]

Barclaycard [ American Express [l

OTHER MAGAZINES

Access [

25. Listed below are our competitors. On a scale of 1 to 100, with
PCT rated at 50, please indicate what you think of them.

Score

Your Computer

Computer and Video Games
Practical Computing
Personal Computer World
Which Micro?

Micro Decision

Computing Today

Sinclair User

ZX Computing

Micro Computer Printout
Popular Computing Weekly

Yes [ Mo I
Please indicate which

Computer Talk ]
Other

Computer Weekly ©] Computing |
Datalink ©1 Popular Computing Weekly [

27. Do you read any of the American publications? If so, please specify
which

28. Do you read a daily newspaper?
Yes [ MNoll

I Nes which = S e s e s L S e e e e

29, Do you read a Sunday newspaper?
Yes [0 No I
e, WhICHOMET - & oo i v omw i s wa i m e e 6w v e

30. Do you have any comments on how we could improve PCT
regarding both contents and presentation?

. +... Postcode

Thank you for taking the time and trouble to fill this in.
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WANTED

URGENTLY

A RADIO AMATEUR WHO CAN WRITE, OR EVEN
BETTER A LITERATE anD TECHNICALLY
COMPETENT RADIO ENTHUSIAST WILLING TO
ACT AS AN EDITOR'S ALTER EGO.

DUTIES TO INCLUDE ALL ASPECTS OF
MAGAZINE PRODUCTION: SUBBING, WRITING,
ORGANISATION, THE ARRANGEMENT OF
EQUIPMENT REVIEWS AND A DOZEN OTHER
THINGS CONCERNED WITH A BRIGHT, NEW
AMATEUR RADIO MAGAZINE. IT WOULD HELP
IF YOU HAVE HAD PREVIOUS EXPERIENCE ON
A MAGAZINE, BUT DON'T LET IT STOP YOU
APPLYING IF YOU HAVEN'T!

APPLICANTS SHOULD BE CHEERFUL IN

THE FACE OF ADVERSITY, ENJOY WRITING,
AND ABLE TO GET ALONG WITH CREATIVE
PEOPLE (INCLUDING AN ECCENTRIC EDITOR).
AWILLINGNESS TO LEARN IS CONSIDERED
ESSENTIAL AND IF YOU CAN DRIVE A CAR
IN ADDITION TO AMATEUR RADIO GEAR,
SO MUCH THE BETTER.

IF YOU'RE INTERESTED APPLY WITH
FULL C.V. TO RON HARRIS, MANAGING
EDITOR, ARGUS SPECIALIST PUBLICATIONS,
145, CHARING CROSS ROAD, LONDON,

WC2 OEE. ALL APPLICATIONS WILL BE
TREATED IN THE STRICTEST CONFIDENCE
AND MUST NOT BE TYPEWRITTEN.
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TUCK INTO A

SIR Computers Ltd.

Agents for Acorn and Torch Computers

BBC Microcomputers (in stock)

Modal A v eeeeen .. £299.00
Model A + 3ZKRAM ... .....covinnnnnnnn ... £320.00
X T e S o e R R e s - S0 1
BBC Compatible TEAC Disc drives

Singlediscdrive. ........covciviieniaiiiiiiirras £249.00
BBC single drive 100K (with manual *

utilitieg dise) . ....cvvvvnecnnsressssrnsnrninis £265.00
BBC dual dic drive 200K (with manual +

T[T |- ) e e A S S S £389.00

Interfacing for the above available

Torch Disc unit
This is a complete package including a Z-B0 processor, 64K
RAM, Dual disc drive and the CP/N operating system — fully
compatible with all existing CP/M software.
Also Torch DSS, MOS and Utilities Disc
included iNPrice......covvvmrncesraannnraans £895.00
Remainder of interfacing .............. ..o £50.00

SIR Computers Ltd.

]
b

8K ROM + ZKRAM ... ... creaeen.£149.50
BEROM + 12KRAM . ......ccoivnnibsrnsrsiesna.-EV79.00
12K ROM + 12K RAM .. ....cvvvvnervnnneeson-.£199.00
1EKROM + 1TZKRAM .. .oooviviiinivieronen. ... £229.00
1.8APoOWErSUPPIY - ..o oou e ieiieiiaaaa e EB.50
ATOMDIsCPAcK . . ovvnverrruesasissirssnnana..E346.00

please add £7.50 for interlink delivery of BBC
Computers & Disk Drives

Al prices are inclusive of VAT

38 Dan-y-Coed Road, Cyncoed, Cardiff

Tel: (0222) 759015
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WE PROUDLY PRESENT,
FOR THE VIC 20

THE INTERNMATIONALLY SUCCESSFUL MYSTERIOUS
ADVENTURES

Thasa superbly written, Machine Code Adventures have been
enjoyed by TRS80-VIDEQ GENIE owners in Britain for well over
a year now and are currently taking the LL.5. by storm The
Author has mow implemented these absorbing programs on the
COMMODORE VIC 20 FITTED WITH BK RAM FPACK.

ALL ADVENTURES IN THIS SERIES INCLUDE:

Split screen display, Ultra fast Machine code response, Save
pame fo cassefte feature, Simple two word command entry,
approx. 70 Locations 1o visit, 30 Objects 1o manipulate, 20 or
maore “problems” to overcome

ADVENTURES PRESENTLY AVAILABLE:

11 THE GOLDEM BATON — wenture into & strange province of
danger and evil magic to retrieve the stolen Baton of King
Farranuil

2] THE TIME MACHINE — As a newspaper reporter you have

been sent to the old house on the moors 10 investigate the

accantric Dr. Potter . . :

ARROW OF DEATH {Pari 1) — In the first part of this epi

3
Adventuse you must find amd destroy the source of the ewvil
blight which has befallen your homelands

These are the first three of 8 series which could ultimately tota
miare than 20 Adveniures

WARMNING| — Only supreme courage and low cunning can
ensura eventual success on these dangerous missions.

SEND CHEQUE OR P.O. FOR JUST £8.95 EACH INC. VAT - 50p
POST & PACKING TO:

ALSD
AVAILABLE SOON
* Escape From Pulsar 7 R_?KMF;:::'THII}GFS
* Arroww o Death Parm 2 .BK £39 -’;:
* Circus '39.9¢
* Faasibility Exparimant .'fc“ {fi‘?r% + GOp PAP

I ‘ BLACKPOOL COMPUTER STORES

Leisuronics

NOW AVAILABLE FOR THE BBC MACHINES




(GAMESBOARE

TECHNIQUE

Learn how to sléy the dragq;n and collect the treasure
in this month’s adventure gamesboard.

Many of you will have, no doubt, en-
countered the game of Adventure in
one of it's many and varied forms.
Ever since two gentlemen named
Crowther and Woods wrote the
original “Colossal Caves” Adventure
on a mainframe computer some
| vears ago, there have been many
derivatives written and played on
microcomputers.

In various parts of the world,
Adventure has even developed a cult
following with groups of avid fans
greedy for new Adventures to

become available. Most people,
given an opportunity to play Adven-
ture on a computer, would testify to
it's strangely addictive qualities.
Nowadays we are seeing more and
more innovative Adventures becom-
ing available for personal com-
puters, indeed there are even adven-
tures available that talk!

Despite various differences in
presentation, most Adventure pro-
grams adhere to a definite structure,
To show this structure we can split
the whole thing into three basic

components which are as follows: —

1) REQUEST INPUT FROM
PLAYER — This request usually
takes the form of a short message
i.e. WHAT SHALL 1 DO NOW! At
this stage the player will type a one
or two word command such as GET
LAMP.
2) ANALYSE PLAYERS INPUT —
This section is the real nucleus of
the program and as such we shall
look at it in detail.

The first thing the program
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must do is to split up the string that
has been input, into a VERB follow-
ed by a NOUN and also to recognise
if only one word has been input. In
BASIC we could do this as follows:-

100 INPUT "WHAT SHALL [ DO NOW ?";
INPUTS

110 FOR X = 1 TO LEN (INPUTS)

120 IF MID$ (INPUTS,X,1)=" " THEN

GOTO 140

130 NEXT X: VERBS = INPUT$:GOTO160

140 VERBS = LEFTS(INPUTS.X 1)

150 NOUNS = RIGHTS(INPUTS,LEN
(INPUTS) - X)

160 REM REST OF PROGRAM

This subroutine searches for a
space (" ") in the input strng, if it
does not find one it can be assumed
that only one word has been input so
we will classify it as a verb. Other-
wise the string will be split into a
verb and a noun.

We can now take the verb and
compare it against a list of known
verbs that we have previously plac-
ed into an array: —

200 FOR X = O TO NV: REM NV 1§
NUMBER OF VERBS IN OUR AR-
RAY

210 IF VERB$ = NV$(X) THEN GOTO
230

220 NEXT X : PRINT"NO MATCH":END:
REM VERB NOT IN OUR LIST

230 VERB = X:REM VERB 1S NOW
GIVEN A VALUE

Similarly, we can obtain a
value for our noun. There are a
number of ways that we can use the
values we have obtained to produce
a response to the action that they
represent. One method used is to
combine the two numbers into a
single value which represent the ac-
tion and then compare this value
against a list of values which repre-
sent all the actions that can possibly
be performed. This may seem like a
formidable task when one considers
all the possible combinations of
verbs and nouns. A little more
thought though, will reveal that we
only have to provide our “Action
Table” with the combinations that
will actually do something. For in-
stance we may type in something
like “LIGHT LAMP” — this is a nor-
mal type of action therefore we will
have an entry in our “Table” for it.
On the other hand we may type in
something like “LIGHT TABLE"
which is nonsense. Our routine will
search the “Table” for this verb-
noun combination without success.
Now if at the end of our list we put
an error trap such as the message
“THAT DOES NOT MAKE
SENSE”, we can cope with all input
combinations that are not in our
“Table".
| Assuming that our routine has
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found a verb-noun combination that
IS in our list, before we an actually
perform the action we have to
satisfy a number of conditions. To
this end we will create a parallel list
of “Conditions™ which correspond to
the verb-noun values. For example
we have typed in, “LIGHT LAMP"” —
QOwur conditions are as follows: —

1) We must be carrying the LAMP

2) We must have a means of lighting
it (Matches etc.)

3) It must not be already lit!

If all the conditions we have
specified are satisfied we can now go
ahead and perform that action.
Staying with our example we must
do a number of things to actually get
our lamp lit. Firstly we must change
the unlit lamp for the lit lamp.
Secondly, if we were in a dark loca-
tion we must now set a flag which
will allow the description of our sur-
roundings to be displayed. Thirdly
we must set a counter which will
keep track of the number of turns
elapsed since the lamp was lit. (A
lamp cannot burn forever!). Again
we can translate these actions into
numerical values which can be
stored in another array which is ar-
ranged in parallel to our “Table”.
The final “Action Table” would look
something like this: —

VERB NOUN

LIGHT LAMP

CONDI COND2 COND3

HAS HAS LAMP

LAMP MATCH ouT

ACTION 1 ACTION 2 ACTION 3
SWAP SET FLAG START
LAMPS COUNTER

If we give all our “objects” a
number and all our “locations” a
number, it is clear then, that all
aspects of our “Table” can be reduc-
ed to numeric values which are
faster to work with than strings.

As well as actions that are in-
voked by a player’s input, we can
also have “automatic actions”
which will take place (providing that
the attached conditions are
satisfied) without any prompting.
For example, the plaver may be
sinking in Quicksand. . .when we
write our Adventure we decide to be
lenient and give him four turns to get
out before he drowns. Our
automatic action would be to decre-
ment a counter and test for zero as
long as the player is still in the
quicksand.

3) The third aspect to consider in
our analysis is the response to
whatever action the player has
typed in. As shown above, we have

in our “action table”, a number of
responses if all the conditions of that
action were satisfied. Again we can
reduce these responses to numercial
values in order to speed things up a
little. If the player has typed GET
LAMP for instance and all the condi-
tions for getting the lamp have been
satisfied, we can do the following: —

Assume that the LAMP is ob-
ject number 4 on our list, we will
have to place a value against this
object which will determine it's new
location. We can say that a carried
object will have a location value of
- 1. In our “Action Table” we will
have a number which represents
the general command, “GET OB-
JECT” and from our NOUN value
we will find that the object in ques-
tion is object number 4. Our “GET
OBJECT” routine will now insert the
value -1 against the fourth element
in the Object list, i.e. the LAMP.
From then on we can request an In-
ventory and this will invoke a
routine which simply lists all the ob-
jects that have a value -1 against
them. In a similiar way we can
“Move around” by simply updating
a “Location Flag” with a wvalue
which corresponds to our location.

This is a simplified view of the
whole process but the general prin-
ciple is very valid and by using this
technique you can create an adven-
ture system in which only the
Database must be altered in order to
creat a totally new scenario.

Just to recap then, here is a list
of the components which are neeed-
ed to create an Adventure game: —

1) An array containing the descrip-
tions of all possible locations in this
scenario.

2) An array containing the descrip-
tions of all the objects in this
scenario. In parallel with this array,
we need a numeric array which
gives the initial locations of all the
objects.

J) An array containing all the
messages which will be returned to
the player. In this way we can use a
routine that obtains a number from
the “Action Table” and prints the
appropriate message.

4) An array containing all the
VERBS and NOUNS that will be
needed for this scenario.

5) The “Action Table”. As we have
said, this is the real nucleus of the
Adventure and as such deserves a
good deal of thought.

6) Various flags and counters. These
will be used to keep track of the
player's current status. ie current
location, number of turns left before
lamp runs out, night or day etc.
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ANIROG Computers

ONE STOP SHOP FOR SOFTWARE AND BOOKS

ZX81 SOFTWARE VIC 20
VIC 20 UNEXPANDED SPECTRUM — VIC 20 — BBC MICRO — DRAGON 32
ull range of software by leading software houses in the country

MUSIC TUTOR Enter tunes in musical notation, save them, on
tape and replay laped tlimes ; Bug Byte, Quick Silva, Rabbit, Audiogenic, Arclic, A.S.K., Silver Sofi,
s Fay apes LTI Romic, Software for all, Programme Power, Llamasoft, Softek Video
Software, Commodore, Dragon and many others.

BBC MICRO Devils Causeway Can you defeal the Guardian of Cause

ELEPHANT GAME Can you escape? Six skill levels and up to
twenly elephants

way. 10 Games in 1. and competing g Program £6
\“C 2(’ + 16K RAM wc 20 — '\l'alu for maney sollwme b;r Animg
OLT Banke.of f action packed
i ade s E i games are in hi-
MUS'C TUTOH DELU KE Full musical notation. Also display Y5 res graphics fol |,n|1=\[1 anded VIC and offer exceptional value for money
Pack of Seven (Vol 1) £6 Pack of Seven (Vol 2) £6

TINY TOTS SEVEN Games for young children. Bright colour graphics
and exciting sound effects are special feature of these specially written

Brogrammes E6

VIC 20 + '1$I( RAM ZX81 + 16K RAM

DIGGLES KITCHEN Each volume contains approx 50 pages of CAVEHN FlGHTER similar o Arcade Game 'Scramble’. Four
superb recipes MISSIONS to 1 stick anly, Solid machine code programme to
give all the thri |II s of Arcac ame

VOL 1 Worldwide recipes......... g
2, CRAWLER All machi rsion in the interrupt mode of the Arcade

RN =
VOL 2 Euro Game Cenlipeds furious

vOL Everyday 1 ! DRACULA Enter D e belore he
Zx81 + 16K it el S

SPICE HESCUE mors stranded on d 51
DIGGLES WINE CELLAR Let your computer choose a wine for base B turn 1o
you In response to a few simple ql_.e=,1n ns 2 ... £E499 ikt L ': . sl 1INE COO0e programme and
ALL PRICES INCLUDE P&P & VAT i-res graphic and extend
FROGGER Well known Arcade (dame for unexpandead VL £6

PHAROHS TOMB (16K) & multiscene graphic adventure game £6
SEND S.A.E. FOR CATALOGUE. PLEASE STATE THE COMBUTER

-
M c m TYPE. MAIL ORDER PAYMENT BY CHEQUE, PO OR VISA,
Icr‘n B pUter Personal shoppers welcome at CO-0P, CRAWLEY.

Softwar!e 26 BALCOMBE GARDENS, HORLEY, SURREY.
HORLEY (02934) 2007/6083

| nascLavCarD w)|
Unit D6, Pear Industrial Estate, Stockport Road, Hﬁ |
Lower Bredbury, Stockport SK6 2BP. Tel: 061-494 2441 == e )

Software Ew...BIGGER...BETTER .. ..
For

The Vi
We are MOVING up the road to
M/ C-SOFT SR e L iat e £7.50 g
M/C monitor and disassembler. 310 STREATHAM HIGH ROAD
LONDON SW16
DATABASE ..................ooo0n i : e B30
Create your own custom files. 7 & = = i ‘
BANK MANAGER................ z e T O £5.00 The world's cldest Sinclair orientated software
Computerise your bank account. Shﬁp packed with goodies for

CHARACTEREDITOR .................ooooooocrvivin, .£4.50 Zx81 & SPECTRUM

Create your own Hi-res pictures

‘CUSTOM COMMANDS' ... ... .. £6.00
Tape 1. . ~ E - . )
SCROLL (X):SET X,Y:DISABLE: OF'E‘N 10.:1{) ELJ?.SU 'I:ues IEJ Sats’. [Clo?ed M::ms;
ENABLE:GRAPHIC: TEXT.

Please send large S.A.E. for catalogue and
indicate for which computer

Send 5. A.E. for details; cheques/P.0.5s to:
Full Documentation with all Tapes

oy I '\SH CHIPd i B TELEPHONE ORDERS (ACCESS OR VISA CARD) ON:
eville Place, Penrhynside, Llandudno, 01-769 2887
Gwynedd, North Wales LL30 3BL Please makes cheques payable to: BUFFER MICRO LTD
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The new Seikosha GP-lvc
graphics printer for around £235.

Offering big printer perfor- Many other advanced features, FEATURES INCLUDE:
mance at a fraction of the cost, the  plus Seikosha's proven reliabilty g 80 col. 30 cps.
latest addition to the famous range  and the nationwide support of

of Seikosha micro-printers is the DRGs distributor network make @ Dot Matrix unihammer action.
100VC. The precise match for the the 100VC the natural choice for @ 154 characters (inc graphics)
VIC20. the VIC-20 user. @ VIC-20 8-BIT CODE

Featuring all the VIC20 DIMENSIONS: @ Full graphics.
characters, symbols and graphics - :
as standard, the Seikosha 100VC Depth - 9%"(234mm) e Double width printing
includes full graphics capability, Width - 174" (420mm) e Automatic printing
It enables graphic, character and Height — 5%4" (136mm) e Up to 10" paper width.

double width character modes to

be intermixed on a single line as OPTIONS: ® Original + 2 copies.
well as repeating graphics data, as Interfacing for most other systems @ Tractor feed.
you want, with a single command. available on the GP100A model. @ Self testing.

D G Telephone the number below and we'll tell you where your nearest distributor
Is located. See the remarkable Seikosha GP100VC in action at the PCW Show.
BUSINESS (Peripherals & Supplies Division) 13/14 Lynx Crescent, Winterstoke Road,
Weston-super-Mare, BS24 9DN. Tel: (0934) 416392.

MACHl% ES THE FINEST WORLDWIDE SUPPORTED NATIONWIDE.

DRG (UK) Ltd, Reg No. 22419 England.




SOFTWARE

The ‘single key' entry system on
Sinclair and other micros is often
cited as being one of their strong
points. The VIC-20 does not offer
such a system beyond a limited
abbreviation shorthand and the
ability to define function keys when
using a £35 cartridge.

But fret no longer, because
here is a short 322 byte routine
that sits at the top of memory (or
anywhere else you like) and which
allows you to access a range of
BASIC words and special
characters by using the CTRL key.
You can define for yourself the
word for each key or use the ones
given in the program.

The machine code part of the
program becomes part of the
system IRQ interrupt and is called
60 times per second, where it can
check the keyboard for certain
characters.

Enter the program exactly as it
is printed and check it carefully,
especially the machine code data
in lines 100 to 180. Note that the
strange characters in the DATA
statements in lines 740 to 860 are
abbreviated forms of keywords.
More about that later.

SAVE the program before

running. When you RUN it, you
will be asked to choose the start
location for the code. As the code
is relocatable you may choose to
put it at ‘the top of memory’ or
‘somewhere else’. In most cases,
vou will choose the first. When the
code is loaded, you will be told the
start. Make a note of this number
as to prime the code (eg. after
STOP-RESTORE) you must type
‘SYS' start number’ (RETURN).
Assuming you entered it all
correctly, after the program has
run you will find that pressing
CTRL and another key will give a
keyword, as shown in the diagram.
For example, CTRL-T will cause
the letters “THEN’ to be printed.

| Only 4 characters are available for

each key, so some of the keywords
must be abbreviated. Where
appropriate, the keyword is
followed by *(’ or *” or a carriage-
return. See page 133 of your user’s
guide for details of abbreviations.
If you should want to alter the
keywords for some or all the
letters, simply change the data
statements in lines 740 to 860.
Each data line is followed by the
keys that match. Eg. line 840
DATA THEN, USR(, OPEN, ASC(,

....:REM T, U, O, @ shows that

Put a single key -entry system on vour VIC-20 with g
this useful utility from P. Hintjens.

CTRL-T generates ‘THEN’.

Some of the characters in the
data statements act a little
strangely. Because it may be
desirable to have a carriage-return |
or quote character within a
keyword definition, but DATA
statements may not contain such
characters, they are represented by
others and changed as the
keyword data is POKED into
memory. A back-arrow signifies
RETURN and a single quote ‘
signifies a double quote. An up-
arrow signifies a special control
character - see later.

Where the data is "" (a null
string), there is already a pre-
defined control character and any
extra keyword would cause
confusion. Eq. CTRL-1 gives
‘BLK’ - this key could also be
programmed to give ‘RUN’ but the
end result would be ‘BLK" RUN.

You can see in the diagram the
assigned keywords for each key -
keep it beside you when you're
programming. You will notice that
not all the keys are programmed
with BASIC keywords - there are
several special control characters

that are useful which are normally
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accessed by CHRS$(. .) commands.
These are represented in the data

statement by * letter’ where ‘letter’
is the character with ASCII value
64 higher than the control
character. For example, ‘switch-to-
lower-case’ is CHR$(14) and is
shown as ° N’ (N has ASCII value
78). See page 30 of the
Programmers’ Reference Guide for
more information. The special
characters are shown in Table 1:

These characters are meant for use
from within a program PRINT
statement, but much like colour
controls can be used directly.

The error messages generated by
the program are:

‘OUT OF MEMORY" - there is
not enough room above BASIC for
the code - you have run the
program too often and the top-of-

memory pointers have been
decreased too far. Assuming vou
have 3.5K or 6.5K only, type
‘POKE 56, 30: POKE 55,0°
(RETURN) to correct the situation.

‘OVERLAPS PROGRAM’ - you
specified a start address that
clashes with BASIC.

‘NO SUCH LOCATION' - the
start address specified was not in
memory.

PPOS - CHRS$(16)- specifies printer start position ENAC - CHR$(9) - enables case switching keys
PDOT - CHRS$(27)- printer start positioning by dot PNOR - CHR#$(15) - sets normal printing
PREP - CHR$(26)- sets printer repeat graphics mode PDUB - CHRS$(14) - sets double width printing
PGRAF - CHRS$(8) - sets printer graphics mode LC - CHRS$(14) - switches to lower case
DISC - CHRS$(8) - disables case switching keys UC - CHR$(142) - switches to upper case
ust 4ff BLK 1 wHT | rep § cvn J Pur GAN | BLu § YEL I R-OM ROFFI PPOS I*DOTI PREP IPEEEF ENAC PRINT #
-—] 1 = 3l a s s] 7 a8 | a o] + - ,,t_j home || del 1
ont f waiT-§ step | Ron f THen I vaLi [ usal |§ assi f oren [ poke f asci § Rnoi | puoR I INPUT &
CTRL W & = T v U " o = @ - restore =
aun BLock ETe £ 5AVE | PATA | FRE( JGosusll HELP I READ Loan M erTs (fsave fver, <] retuan | sET#
% s D F G H od K L = - — return &
sy oSt jsast fennst pverirvf coto I Next f wios(laams (fuoac-freex(h R | ue AUN
C‘ z b4 [ = \¥ B N M ’ . 1 — 7
: SPCI
space
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ONE TOUCH ENTRY

‘DATA STATEMENT' - you
entered the machine code data
incorrectly.

‘KEYWORD TOO LONG’ - up to
4 letters are allowed for every
keyword.

While the normal place for the
code is at the top of memory, if
you are using high-resolution
graphics or machine code
subroutines, this area will probably
be needed, so you will need to
specify some where else in

Another case where you will
want to place the code somewhere
else is if you have both 3K and 8K
{or 16K) of memory attached, in
which case the area from 1024 to
4095 will be unused by BASIC and
is perfect for such a purpose.

The major limitation of the
program is that to alter the words
assigned to the keys you have to
reload and run it. However, if just
a few alterations are required, use

KEY = (value for key as given on
page 197 of the P.R.G)

A% = “. . . desired keyword. .."
CS = (original starting location for
code)

FORI = CS5+66+KEY #4 TO CS
+ 66 + KEY *4 + 3: POKE I, 0:
NEXT

FORI = 1 TO LEN(AS%): POKE
CS+66+KEY *4+1, ASC (MID3(
A5 1, 1)): NEXT

Note that there is no provision for

memory. | this sequence of direct commands: any special characters above.

|| 1 "
| HINTSONCONVERSION |

Runs section in order to gain an understanding of how the
program functions and then start from scratch and write your
own version for your machine. To do this you will need a good
understanding of machine code and a detailed memory map of
your machine.

Because this program uses machine-code and accesses specific
VIC features (CTRL key flag, shorthand BASIC notation) it is
very difficult to transfer the code onto any other machine, apart
from maybe a PET or a Commodore 64. The best way to achieve
this system on a different micro would be to study the How It

Lines 10 - 90 REM title. memory is actually present.
Lines 100 - 180 DATA for the machine code routine. Lines 440 - 450 Prints out start position of the machine-
Line 190 Defined function for assembling a decimal code,

| address. Lines 460 - 510 Reads the DATA for the machine code

routine and POKEs it into memaory.
Clears memory area prior to storing the
keyword DATA.

6o0 Reads keyword DATA, checks it and
POKEs it into memory.

Alters the variables that are memory
position specific.

Activates the machine-code routine.
F.rrr_]r messages.

DATA for keywords.

Lines 200 - 260
Lines 270 - 280

Position of code menu.

Waorks out position of code for top of
MEmory.

Checks to see that there is enough
memory left in the machine to enable the
routine to be placed at the top of memory.
Makes sure that the machine-code routine
will not overlap a program already in
Memory.,

Checks to see if the desired position in

Lines 520 - 540

Lines 550

Lines 290 - 350

Lines 670 = 690
Lines 360 - 370
Line 700

Lines 710 - 720
Lines 380 — 430 Lines 730 - 860

1 EEN sndaseadiREsbaes
@ REH DME-TOUCH ENTRY
3B 1

L PROGRAMLISTING

_|
A
]
-1
]
=

68 Personal Computing Today February 1983




14IHS
T108NAS
SAIN NI 1SIT1 INIHd
asn LER

3002 $HHO SHLS aNy

FHOLS3IY

<=

_Omc_>>2_ Gm-n__bm_._n_._.v_nv_u._wn_du
AoV 19 ...._h__,ts. ‘....Q.._n_mgr WEEL- I 34

313734 SOIHdYHD

wnoads X7




SinclairZX Spectn

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

| ZX Spectrum

graphics...
From only

£125!

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. Butits
new 16K BASIC ROM dramatically
increases your computing power

You have accesstoarange of 8
colours for foreground, background and
border, together with a sound generatar
and high-resolution graphics.

You have the facility to support
separate datafiles.

~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
is an amazing £125! Even the popular
48K version costs only £175!

You rmay decide to begin with the
16K version. If so. you can still return it later
foranupgrade he cost? Around £60

Ready to use today,
easy to expand tomorrow

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

Ermploying Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together representa
detailed course in BASIC programming.
Whether you're a beginner or a competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll guickly 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 RS5232 /network interface board.

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-186K 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.

® ASCIl character set—with upper-and
5 lower-case characters.

® Teletext-compatible —user software
can generate 40 characters perline
or other settings.

| @ High speed LOAD & SAVE-16K in 100
! seconds via cassette, with VERIFY &

|  MERGE for programs and separate
data files.

® Sinclair 16K extended BASIC -
incorporating unigue ‘one-touch’
keyword entry, syntax check, and
| reportcodes.




AL

ZX Spectrum software on
cassettes —available now

The Spectrum software library is
arowing every day. Subjects include
games, education, and business/
household management. Flight
Simulation...Chess.. Planetoids. ..
History...Inventions.. VU-CALC.. VU-3D

LClubRecord 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.
Connect it to your Spectrum and you can
control up to eight Microdrives,
tommunicate 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.

SincCi=ir-

Sinclair Research Ltd, Stanhope Road,
Camberley, Surrey GU15 3PS.
Tel: Camberley (0276) 685311.

The ZX Printer-
available now

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

A special featureis COPY which
prints out exactly what is 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
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
full instructions. 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 setto
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 8Microdrives to your Spectrum via
the ZX Expansion Module.

A remarkable breakthrough at a
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, Barclaycard,

Access 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.

Fo: Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. Order—‘
| Qty Item Code ItemPrice Total ‘
£ £
I Sinclair ZX Spectrum —16K RAM version 100 125.00
Sinclair ZX Spectrum - 48K RAM version 101 175.00
Sinclair ZX Printer 27 59.95
Printer paper (pack of Srolls) 16 11.95
Postage and packing: orders under £100 28 295
orders over £100 29
Total £

Flease tick if you require a VAT receipt __

*Please charge to my Access/Barclaycard/Trustcard account no.

*Please delete/complete
as applicable

Signature
PLEASE PRINT
|[Name: Mr/Mrs/Miss

Address L) O [ [ | 0 R

i | 1 1 I I | 1 TR

I
l
|
|
|
| *lenclose a cheque/postal order payable to Sinclair Research Ltd for £
|
|
|
|
|
|

|
|
|
|
495 ‘
|
|
|
|



Sinclair ZX Spectrum-technical data.

Dimensions

Width 233 mm
Depth 144 mm
Height 30 mm

CPU/ memory

Z80A microprocessor running at 3. 5MHz.
16K-byte ROM containing BASIC interpreter and
operating system.

16K.-byte RAM (plus optional 32K -byte RAM on
internal expansion board) or 48K -byte RAM

Keyboard

40-moving-key keyboard with full upper and
lower case with capitals lock feature. AllBASIC
words obtained by single keys, plus16 graphics
characters, 22 colour control codes, and 21 user-
definable graphics characters. All keys have auto
repeat.

Display

Memory-mapped display of 256 pixels x
192 pixels; plus one attributes byte per character
square, defining one of eight foreground colours,
one of eight background colours, normal or extra
brightness and flashing or steady. Screen border
colour also settable to one of eight colours. Will
drive a PAL UHF colour TV set, or black and white
set (which will give a scale of grey), on channel 36,

Sound

Internal loudspeaker can be operated over
more than 10 octaves (actually 130 semitones) via
basic BEEP command, Jack sockets at the rear of
computer allow connections to external amplifier’
speaker
Graphics

Point, line, circle and arc drawing commands
in high-resolution graphics.
16 pre-defined graphics characters plus 21 user-
definable graphics characters. Also functions to
yield character at a given position, attribute ata
given position (colours, brightness and flash) and
whether a given pixel is set. Text may be written on
the screen on 24 lines of 32 characters. Text and
graphics may be freely mixed,

Colours

Foreground and background colours, bright-
ness and flashing are set by BASIC INK, PAPER,
BRIGHT and FLASH commands. OVER may also
be set, which performs an exclusive-or operation
to overwrite any printing or plotting that is already
on the screen. INVERSE will give inverse video
printing. These six commands may be set globally
to cover all further PRINT, PLOT, DRAW or CIRCLE
commands, or locally within these commands to
cover only the results of that command. They may
also be set locally to cover text printed by an
INPUT statement. Colour-control codes, which
may be accessed from the keyboard, may be
inserted into text or program listing, and when
displayed will override the globally set colours
until another control code is encountered. Bright-
ness and flashing codes may be inserted into
program or text, similarly, Colour-control codes in
a program listing have no effect on its execution.
Border colour is set by aBORDER command. The
eight colours available are black, blue, red,

magenta, green, cyan, yellow and white. All eight
colours may be present on the screen at once,
with some areas flashing and others steady, and
any area may be highlighted extra bright.

Screen

The screen is divided into two sections. The
top section - normally the first 22 lines - displays
the program listing or the results of program or
command execution. The bottom section -
normally the last 2 lines - shows the command or
program line currently being entered, orthe
program line currently being edited. It also shows
the report messages. Full editing facilities of
cursor left, cursor right, insert and delete (with
auto-repeat facility) are available over this line.
The bottom section will expand to accept a
current line of up to 22 lines,

Mathematical operations and functions

Arithmetic operations of +, -, >, = and raise
to a power. Mathematical functions of sine,
cosine, tangent and their inverses; natural logs
and exponentials; sign function, absolute value
function, and integer function; square root
function, random number generator, and pi.

Mumbers are stored as five bytes of floating
paoint binary - giving a range of +3 x 10%%to
+7 x10% accurate to 9'2 decimal digits.

Binary numbers may be entered directly with
the BIN funclion, =, >, < == <= and <. may be
used to compare string or arithmetic values or
variablesto yield 0 (false) or1 (true). Logical
operators AND, OR and NOT yield boolean results
but will accept 0 (false) and any number (true).

User-definable functions are defined using
DEF FM, and called using FN. They may take up to
26 numeric and 26 string arguments, and may
yield string or numeric results.

There is a full DATA mechanism, using the
commands READ, DATA and RESTORE.

A real-time clock is obtainable.

String operations and functions
Strings can be concatenated with 4. String

variables or values may be compared with =, <,

= <= <> (0 give boolean results. String func-
tions are VAL, VALS, STR$ and LEN. CHRS and
CODE convert numbers to characters and vice
versa, using the ASCIl code

A very powerful string slicing mechanism
exists, using the formas (x TO y).

Variable names

Mumeric - any string starting with a letter
{upperand lower case are not distinguished
between, and spaces are ignored).
String-AStoZ%.
FOR-MEXT loops - A-Z
Mumeric arrays - A-Z.
String arrays - A% to 2%,

Simple variables and arrays with the same
name are allowed and distinguished between,

Arrays

Arrays may be multi-dimensional, with sub-
scripts starting at 1. String arrays, technically
character arrays, may have their last subscript
omitted, yielding a string.

SirncCi=ir-

ZX Spectrum

Sinclair Research Ltd, Stanhope Road, Camberley, Surrey, GU15 3PS. Tel: Camberley (0276) 685311.

Expression evaluator

A full expression evaluator is called during
program execution whenewver an expression,
constant orvariable is encountered. This allows
the use of expressions as arguments to GOTO,
GOSUB, etc.

It also operates on commands allowing the
ZX Spectrum to operate as a calculator.

Cassette interface

The ZX Spectrum incorporates an advanced
cassette interface. A tone leader is recorded
before the information to overcome the automatic
recording level fluctuations of some tape
recorders, and a Schmitt trigger is used to remave
noise on playback

All saved information is started with a header
containing information as to its type, title, length
and address information. Program, screens,
blocks of memory, string and character arrays
may all be saved separately.

Programs, blocks of memory and arrays
may be verified atter saving to confirm successtul
saving.

Programs and arrays may be merged from
tape to combine them with the existing contents
of memory. Where two line numbers or variables
names ceincide, the old one is overwritten.

Programs may be saved with a line number,
where execution will start immediately on loading.

The cassette interface runs at 1500 baud,
through two 3.5 mm jack plugs.

Expansion port

This has the full data, address and control
busses from the Z80A, and is used to interface to
the ZX Printer, the RS232 and NET interfaces and
the ZX Microdrives.

IN and QUT commands give the |/0 port
equivalents of PEEK and POKE

ZX 81 compatibility

ZX.B1 BASIC is essentially a subset of
ZX Spectrum BASIC. The differences are as
follows,

FAST and SLOW: the ZX Spectrum operates at
the speed of the ZXB1 in FAST mode with the
steady display of SLOW mode, and does not
include these commands.

SCROLL: the £X Spectrum scrolls automatic-
ally, asking the operator “scroll?” every time a
screen is filled.

UNPLOT: the ZX Spectrum can unplot a pixel
using PLOT OVER, and thus achieves unplot.

Character set. the ZX Spectrum uses the
ASCIl character set, as opposed to the ZX81
non-standard set.

ZX81 programs may be typed into the
ZX Spectrum with very little change, but may
of course now be considerably improved. The
ZX Spectrum is fully compatible with the
ZX Printer, which can now print out a full upper and
lower case character set, and the high resolution
graphics; using LLIST, LPRINT and COPY.

ZX 81 software cassettes and the ZX 16K RAM
pack will not operate with the ZX Spectrum




SAVE £4.25 by receiving a FREE
Personal

subscribe to _o%glll'ill

Its true, by subscribing to Personal
Computing Today you will not only
receive your personal copy direct to
your door for a whole year but also
have a superb A.S.P. magazine binder
in which to keep your copies AND ITS
FREE!

All you have to do to receive your FREE
binder is book a new subscription or
renew an existing subscription to
Personal Computing Today before 30th
April 1983. What could be simpler?
Normally priced at £4.25, these
attractive binders will hold
approximately 12 issues of Personal
Computing Today.

Not for you any longer the chore of
having to track down dogeared copies
of your favourite magazine, instead
you will merely go to your bookshelf
and they will be waiting for you in
pristine condition.

Don't miss out on this outstanding
offer — subscribe today and receive
your FREE binder within 14 days of
your order being received.

|
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TECHNIQUE

SING

CASSETTE

RECORDERS

Having problems choosing or using a cassette
recorder? Paul Richardson has some useful

suggestions.

Most cassette recorders can be con-
nected to the BBC microcomputer.
However, differing features on the
recorders make some more suitable
than others. The Plymouth Regional
Information Centre has had ex-
perience with mainly two types.

1. Hitachi TRQ — 295R £37
2. Boots CR325 £24

These two recorders have
“piano key” type transport controls,
automatic recording level and a tape
counter. These are essential for
reliable use with a microcomputer.
Additionally both types have con-
nection facilities via either a 5 pin
DIN socket or mini jack plugs, and
both feature volume and tene con-
trols for use on playback only.

Connection to these recorders
may be made by three possible lead
combinations:

1. 5 pin DIN plug alone.

2. 5pin DIN plug with 2.5 mm jack
plug for motor stop/start.

3. Three jack plugs, two at 3.5 mm
and one at 2.5 mm diameter,

Wiring for the first two types
follows the same pattern as in the 7
pin DIN plug and lead supplied with
the computer. In type 1 the green
and black leads are out short and
not connected. In type 2 they are ex-
tended for the DIN plug and con-
nected to the jack plug. See
Diagram la.

The third type of lead requires
an in-line junction. This may be ef-
fected by soldering 10 cm lengths of
single core screened lead to the ap-
propriate wires in the supplied
cable, insulating each join with a
small piece of PVC tape (NOT
sellotape), and then encapsulating
the whole junction in Silicon Rub-
ber. See Diagram 1b.

The green and black leads may
be interchanges. The blue and red
leads may be left unconnected in all
types of lead.

Recording

All three types of lead are equal-
ly effective. The “remote” lead con-
nected to the 2.5 mm jack plug need
not be used but if it isn’t then the

computer will not be able to stop
and start the cassette motor drive.
Using the third type of lead with
three jack plugs, the cassette input
plug (with connection to the white
core of supplied lead) should be in-
serted in the socket marked AUX or
RADIO. On the Boots type recorder
there is no auxillary input so the
socket marked MIC should be used.

On the Hitachi type of recorder
{and also the Boots type if using the
5 pin DIN connector) it is essential
that a blanking plug or a matchstick
(as used!) is inserted in the socket
marked MIC. Failure to so this will
result in the resident internal
microphone being used instead of
recording the desired computer
data.

Remember that if the computer
has shut off the cassette motor via
the remote lead, then it is impossi-

| ble to fast forward or to reach the

desired recording. The answer is to
remove this remote plug temporari-
ly. Don't forget to replace this lead

| or the computer will lose control of

the tape and you may have to start

| all over again.
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Playback be inserted into the REM socket to | the data is guaranteed ‘fresh’ when
Al Chasette "rechidics. Haoe provide computer control of the | output onto the new tape. Since any

priority of playback. This may be
noted by playing a cassette and
listening to it on the speaker. Inser-
tion of a plug into the earphone
socket will ‘mute’ the speaker. Addi-
tionally in most cassette recorders,
insertion of the DIN plug will have
the same effect. This is true of the
Hitachi type.

Generally, on cassette recorders
volume and tone controls only affect
the loudspeaker and EAR outputs
not the DIN socket output. Since
use of volume and tone controls can
enhance the readability of a com-
puter cassette program, it is ob-
viously better to use the EAR out-
put. On the Boots machine if using
the DIN socket for playback, the
loudspeaker will be activated. Since
this sounds horrible, insert a blank-
ing plug or matchstick in the EAR
socket.

When using the lead type with
jack plugs, insert the cassette output
plug (connected to the yellow core of
the original lead) into the EAR
socket. The 2.5 mm jack plug may

cassette motor.

For those who have mastered
loading and saving programs on
cassette, it will not be long before
you will need to make several
copies, perhaps just a couple as
‘back-ups’ or gifts to friends, or may
be a school ‘class set’ of 30 tapes.

There are two main methods of
copying computer program casset-
tes. The first is to ‘load’ the pro-
grams one at a time and then ‘save’
them back onto the same cassette
recorder with a fresh cassette. This
is generally trustworthy but slow.

The process may be made
quicker by copying cassette to
cassette, i.e. without going through
the computer. This has problems
too, but not insurmountable ones.
We will return to this method later.

Copying Via The

Computer

Apart from the obvious advan-
tage of only needing one cassette
recorder, using computer as an in-
termediate data store means that

signal stored onto a tape is degraded
in quality, it is an added bonus to
use the computer to check the data
stream for errors when loading the
program before ‘saving’ it again.

The BBC computer has three
error messages: Block ?, Data ? and
Header ! Since the data is memory
location specific, it is only necessary
to re-load the faulty blocks not the
whole program. Increasing the tone
control setting will usually aid the
readability of worn patches on the
tape.

When saving the program onto
a new tape, make two or three
copies onto the same tape if possi-
ble. Thus, if the first recording gets
worn out in future, the missing
blocks can be added from the next
recording.

There is no need to stand beside
a machine while it does three ‘sav-
ings' of a long program. You can
avoid having to press the ‘RETURN’
key twice at the start of each recor-
ding by using the following:

* KEY * SAVE"TEST" M M
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USING CASSETTE RECORDINGS

CASSETTE COMPARTMENT -

|} -spinDLE

PLAY
HEAD

ERASE
HEAD

Press down the record and play
keys on the cassette recorder and
then press function key 0 three times
in succession for three recordings.
Providing you have the remote lead
attached to your cassette recorder,
the motor will now start and you will
be able to go away for a cup of coffee
leaving the computer to turn off the
motor when it has finished.

Copying Cassette To
Cassette

Using two cassette recorders it
is possible to connect the ouptut of
one to the auxillary input of the se-
cond. If you are using a five pin DIN
to five pin DIN lead, it must be a
‘mirror’ type, available from most
Hi-Fi shops.

The disadvantage of this
method is that the copy cassette is a
degraded reproduction of the master
cassette which is in turn a degrade
version of the original computer out-
put. In other words we are multiply-
ing the errors. Since we will be using
the automatic recording level on the
second recorder there is little that
can be done to enhance the signal
here.

On the first recorder, which will
be in the °play’ mode with the
master cassette, use the 'EAR’ out-
put and increase the tone control to
about two thirds of its travel. If this
first recorder is of the Boots CR 325
type, using the DIN socket will not
cut off the EAR output. This is a
distinct advantage. Take another
lead from this DIN socket to the
computer cassette input. Now type:

* CAT <ret >

As the master cassette is playing
there will be a visual check on the

PINCH
ROLLER

computer’s screen of the data blocks
as they are reached. This will at
least prevent you from copying er-
rors from the master cassette onto

Cassettes

Lastly, do use good quality
cassettes. Shorter lengths make it
easier to find programs quickly.
Longer length cassettes use thinner
tape which causes ‘print through’ of
information from one track to the
adjacent ones on the spools.

If you want to order cassettes in
bulk for a school or computer club,
try writing to CAVS Ltd., at 1 St,
Michael's Terrace, Wood Green,
London, N22 45J who will sell boxes
of 100 special computer cassettes
with considerable savings. | have
successfully used their cassettes for
high speed copying of computer pro-
grams with no errors!

And on the subject of cassettes,
do remember that magnetic recor-
ding tape is affected by magnetic
| fields. If you wish your programs to
| remain ‘clean’, keep the cassette
away from alternating magnetic flux
as is found on top of television
monitors or next to electronic clocks
and loudspeakers.

Servicing The Recorder

The most important aspect of
servicing a cassette recorder is
cleaning the tape transport and
heads. Dirty heads will give poor
tone quality in playback and hence
computer programs will have miss-
ing data. This can be rectified by
cleaning the heads with a tape
cleaning cassette.

the slave unoticed. See Diagram 2. |

This does not however, clean
the pitch roller and spindle, since
| these move at the same speed as the |

tape. A dirty pinch roller (or
‘capstan’) will eventually crease the
tape and may pull it inside the
recorder. A computer cassette in
this condition will be unusable in
this area of the tape and the pro-
gram will be permanently lost.

The best remedy is to clean both
the heads and pinch roller using
isopropyl alcohol. This may be pur-
chased in small quantities from
chemists or in special head-cleaning
packs from Hi Fi shops. It is applied
using cotton buds as are used for
cleaning out babies ears! Never re-
use a bud — throw it away!

Press the play button the
cassette recorder. The two heads
will be pushed forward into the
cassette compartment and the rub-
ber pinch roller may be seen revolv-
ing next to them. Put some alcohol
on a cotton bud and wipe it vertically
on the two heads, i.e. the opposite
direction to that in which the tape
normally lies. See Diagram 3.

With the pinch roller rotating
hold a cotton bud against it. As the
bud gets dirty, slowly rotate it to
give a clean face to the pin roller.
You will be surprised how much
tape oxide is deposited on the rubber
surface of the roller. Remember this
also means worn tapes. Inferior ones
will tend to shed more oxide.

Motor Fuses

Most cassette recorders have
separately fused motors, apart from
the main input fuse. If the recorder
is being turned on and off by the
computer via the remote lead, this
fuse is put under increased strain
and can blow.

More complex tape recorders,
such as those made by Hitachi, Na-
tional Panasonic and Philips in the
£30-£50 price bracket, have hard-
to-get-at fuses. The recorder case is
filled with so much electronics and
mechanics that it can easily take 20
minuies to get to the motor fuse.
This is generally of the 20 mm glass
construction and rated at about 1
amp. There is little advice | can give
but to tell you to turn the recorder on
its front and approach gradually
through the back.

The Boots CR325 mentioned
earlier is in complete contrast to
most recorders. Taking the base
from the recorder reveals a half
empty inside. It is a real joy to work
on. Fuse replacement takes about 3
minutes to complete. Additionally |
noticed the rubber drive belt has
been replaced by a clever fabric
type. This means no more squeaky
drives, perished or stretched belts.

76

Personal Computing Today February 1983




* CAT
TEST @A @A25
TEST a1~

BBC COMPUTER

Demagnetising Heads

After prolonged use, tape heads
pick up magnetism from the recor-
ding tape. This causes a lack of
definition on the recording, hence
data blocks are corrupted.

Tape head demagnetisers can
be bought for as little as £4 and it
would be a good investmeni for
computer clubs to buy. Some Hi Fi
shops will do a demagnetising ser-
vice, although some ‘sharks’ tell you
the head is worn and must be
replaced. Until the head is

demagnetised this is almost im-

MASTER

possible to discern, so if you get that
answer, try another shop!

And Finally

Properly looked after, a cassette
recorder will give many vyears of
satisfactory service with your com-
puter. Since recorders and cassettes
are each about 10% of the cost of
the BBC disc drive and discs, they
are likely to be around for some time
especially on the domestic market.
And if you do get a disc system in
vour Christmas stocking, simply
change style to Bach and “header?”
to Haydn. Happy listening!

3.5mm JACK PLUG LEAD

5PIN DIN LEAD
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Computers for people. Atari Home
Computers are designed for use in the home
by all the family. After all, you don't have
1o be a computer wizard to appreciate what
breakthrough technology can mean, do you?

Atari does more. All home computers
contain amicroprocessor...the“chip” that's so
often in the news. But Atari Home Computers
also have a special kind of chip, one that’s
custom-designed by experts to provide
extraordinary capabilities. Which means that
an Atari computer can do more for you.

The Graphic Difference. In an Atari
computer, a separate microprocessor
operates what experts consider the finest
colourdisplay in the industry.. without
diminishing your Atari computer’s capacity
for work - or play.

5o, whether you're using the Atari
Home Computer program that monitors your
investment portfolio or the Video Fasel
program that teaches design and perspective,
the information shown on thescreenisn'tjust
more colourful, it's more complete.

Hear the difference. There's a separate
chip that produces sound, too. [tcontrols four
EUROPEAN COLUNTR 111_11'1.1-i_n K},—H‘lheliu .'?Ullm[l generators []I1.-n_|:;|n

3 AND CAPITALS play simultaneously, producing everything
rg;n: Lo

SCram

from pure musical tones to explosion sounds.

All work and no play? With separate
systems for sound and colour, do we even
have to say how much fun games like Space
Invaders, Star Raiders and Missile Command
are? These you'll have to see - and hear
to believe,

Learn everything from how to converse
in French, German, Spanish and lalian to
chess and touch typing. All at your own pace
from a teacher that never gets tired or
bt ten ittt i1 :tic11(. | caming has never been more

16 ©0:00 ie effective or more fun.

A beginning, not an end. The Atari
computer is built with one goal...the
expansion of your world. And your family’s
world. It can speak several programming
languages, an important extra. And it is
expandable...

‘lo learn more about the amazing capa
bilities of Atari Home Computers either visit
your local dealer or fill in the coupon below.

8¢

Star Raiders

Missile Command Basketball

THE GRAPHIC DIFFERENCE BETWEEN
ATARI COMPUTERS AND ALLTHE OTHERS.

FRRR R iiiviiniii TR mnnu _..._____________.___
i

i i
Sl WA Please send me a FREE brochure, price list c]l]diht."r.l[jdl"b‘ﬁ
of my nearest stockist. |

ﬂ ATARI \ Name_ i I
et o : ; ke \ Address
=3 Foom T ¥ m R ¥ . " : - o \ Atan International (UK Inc.

1 1 Atari House, Railw av Terrace,

Slough, Berks SL1 3BZ
\ For readers in Fire, send the
coupon to: Omnitek Ltd,
/' 45 Cookstown Estate,

/ lallaght. Co. Dublin. €D » warmer Communcanans Cor .\ v




FACTFILE

MICRO

FACTFILE

Factfile is our regular buyer’s guide to microcomputers.
Herein you will find all the important facts and figures on
29 of the most important micros on the market under
£1000. The idea is that you are able to directly compare
what different manufacturers are offering you and how
much they are charging you for it. Many brochures and
adverts bury the reader in a mass of irrelevant facts and
Eighures. which make it difficult to judge one against the
other.

Factfile sorts it all out for you!

Just look down the price index to discover which
machines are in your price-range and then consult the
‘cards’ on each. All the information is in a standard form
and has all been checked by our technical staff. The sec-
tion is presented alphabetically.

As new machines become available, we will add
them into the FACTFILFE as soon as we can.

Factfile Price Index
Micros Under £1000.
All prices are for the basic computer.

angerine Micn

iden Genie 11
BL Model A
RS-80 Maodel |
exas TI99 /44

Spectrum
prn ATOM

Under L1040
IX-81

£700-£1000
PET 8000

Sharp MZ-80H
Apple 1

L600-£700
FET 4000

] E500-£600
1AL

harp MZ-80a
Aoari SO0
RS-0 Mode 11

andy Colour

Factfile

RAM: Stands for Random Access Memory and it is in there to accept
the user’s programs. Amount of memory is measured in “thousands of
bytes” or “K” ie, 8K. A byte is a computer ‘word’ or single piece of infor-
mation, made up of eight ‘bits’ which are just 1 or 0. Hence you need
thousands of bytes to store a reasonable size program, since each let-
ter, number, full stop, comma, line number, etc, uses up computer
‘words’ quite rapidly.

As a guideline - you can get about 50 program lines into 1K and
250 into BK. This is a rough estimate - don't take it literally! The
figures are not straight multiples, because you need to allow the
machine space to work on your listing, once you've typed it in.

ROM: Read Only Memory. The machine can look and see what is
stored in the memory, but it cannot alter the contents, nor store
anything new. Generally used for control programs, where the micro
consults the memory to see what to do next at various points in the pro-
gram. Languages, such as BASIC, are stored in ROM and allow the
machine to interpret what you type in, in terms of its own ‘machine
code’.

SIZE OF BASIC: The number of bytes occupied by the BASIC
language is important, as it is an approximate guide to the BASICs ver-
satility. The more powerful the language, the easier it should be to use.

BUS CONNECTION: A socket on the micro which allows it to be link-
ed up to various add-ons. This can take the form of many various
items, ie, expansion box, printer, disc drives, plotting device. In short a
BUS is an information ‘window’ through which the micro com-
municates with the outside world.

SERIAL /PARALLEL OUTPUT: This refers to the manner in which
the micro transmits data to other units. If it puts out information in a
long string, one bit after another, down a single wire or connector, it is
a serial output. Parallel output is where pins or wires carry information
simultaneously and are ‘read’ together as a block by whatever it is the
micro is communicating with.

VIDEO OUTPUT: an output which will drive a monitor, as opposed to
a TV set, allowing it's use as a screen for the computer.
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O Universal In ~ Universal Interface, Technomate W16, W0 0V TP =y T dinton Way
by real Interface, Tﬂ'hnur_nm [ TMS 5100 Talking Board, GM er”munhvn[..[H2-95i 64K DRC Module

TMS 5100 Talking Bo, ic Ltd. 17 Burnley Raad London Nw F149: - di Ashiord
O 7 - 8 Board, GM Mic & rac. London NW10, £149; tal Easte, Godinton Hoad, Ashiord,
~ Industrial Fstate, Ashiord, Hent, ESEH‘;:.“JG“;II(“DLH' Unit 14, Godinton Way O ‘ﬁ“:tl:lj::T;innuTJ‘:nrns. 87 Bournemouth Park R

87 Bournemouth Park Road, Southend-on.sea hSS-EJJﬂE%.ﬂ{?'g‘n' 7-3u-|npuu-rr-. ER0 bauilt,
? + .

oad, Southend-on-sea 555 204, £T0 ki,
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I ' 1 3
" i ]
1
FAC =
O Sharp UK A
Thbl'ﬂ R Lid
o Newt oad :
[®) Ma on Hea
Ml";':'he gt;thv
3 Telt 061- SHARP M
e -2
2 05 2333 e Z-80B
- Th‘l‘p UK
o N orn Ro Lid
< O ewt ad.
STAN Ma on Heat
%) DARD PAC nche“:'“h.
()] Memory Si KAGE r M10
Scr v Size (R 9B
E ven Siz (RAM) E
O apansi o
C '[[‘apql;!::glﬂ :““:kﬂ; ggl( O s
I l)J:';pl:?‘J" U‘:Hﬁi : l-l||_|l:;.;|-“‘_'s of 40 ch ¥ TANDAR
 She of D"""ﬂslt:.ude,d'-’ Yes connector aracers O Men D PAC
0 Avers: BASIC ™? Yes O _i?"_.re:’ury e KAGE
ge Price Mo o -}"Panrl _5iz., (RAM)
O MA ;2511 - E)TPE i‘:l'uin Socket 64
9 elud B K
O NUFACT o “*:play Unil?‘d? ¥’ 25 I
UR sable tl nes
3] ER'S EXP D) Size of Dﬂmpm_:ludg-d-, BUS ¢ of 40
RAM ﬁNSIO o Aver H-A,SI{'?'I: .l'U'p- Yes Unn“‘_lﬂ'ﬁl 80 e}
O Printer DE i L age Price i Iﬁ . L
Monit KT 8] 16k
g Ot Drives Vs P O A £9%0
= 4 1 'l -
© BASIE&:; Capabilitie Y::r gus} £450-800 IFSrAM EXPAN
O oolkite) - £6 O Monas o SIONS
No £as. O Disc Drj S EAN
0 5 ) Disc Drives Yes g
ER A i e es
() None Re DD-0ONS: b C:;g'l{se:'guaﬂw \r:*ﬂ M
ported e es, d £12(
O (T SIC Ex':s Yes ual E"’St]
e -} oolkits) ensions g o =800
- O 0 E600
I ( ) OTHER i £45
| J ﬁ_u
i = Mul D-0 3
[ SHARP © o R oo i
d an
| Sh MZ- STIFD. £3570
| o ez 80K —
:: ;hum EK ud atron Micra (
i e o S
I oM wion Heat ' tre, 2 Abb
] anc ea 3 e
i M’l l'leE th 3 i Road
I O L] QBE‘EI H :
i
i C) I sl
Il O S Sincla 1
O TANDAR O 6 Kin ir Resea
'DI b, D PACKAG © C'-ﬂﬂ-:dl;“'ad;fh'
S : @
o Exu . 0
| ) 1a ion 5 R
R |2 N'* s i PACKAGE
O - Lyo“j*'ﬁci 2% lines of O Screer ry Size (RA
| A'zl' of B mesti uded? v JS co of 40 ch, QO Expa m Sz M)
[ war ASIC ic TV? eletal aract T nsion S 1K
| age Pric g {gﬁ or ters o D?E" l'“flnde;c-;kﬂs 54
H: O M “ I; O Us.ap‘!?"' Unit Inel E-UE_;“H of 32 ct
[ 3] ANUF fa“ Size E ID"*“ie-_,-uS uded? No connectio naracters
[ ACTURER s o A“ﬂ‘-:gﬁp‘slﬁ e TV? Mo n
O R 'S - e Price Yes
AM EXP. O BK
{::' Print ANS ™M £
| e 10/ AN 49.9
| 9 ;'_"—‘niu:, DETA NS 3] UFACTURE 5 kit, £69
|_ 0 U::,inl"rvpi a" ILS o R'S EXPA .95 built
) Gl oo o ; s —
O Ganabil = Yes RICE Monite DETAIL
o ASIC lies Y 2 dual e D'o”h'.’r 16K R 5
) (Toolkits) i £450-800 Diec Diiyes 1 pack
its ) SIons No i"_ Mlhh i No rinter . g“lck
No 600 O C““--..,wﬁ'“ﬂge, No :29.95
y OTH £45 apabiliti N £59.95
= ER ADD- ipwards o BASIC :m_-k o e 5
one Re ONS: - (Toolki xtensio -
o . o its) ns M
ried 8 Nc: =
=
OTH =
()] Me ER ADD-ONS: 2=,
l}(]_-'oﬂ' exp i
on e E
Micr way !'1 mory E o &
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_ ((SINCLAIR ZX SPECTRUM ) Naw—— =

B —
| Tandy Corporation,
Sinclair Research, O 12th Floor,
0 6 Kings Parade, Taneway Tower,
N s
O Cambridge, CB2 18 o Walsail,
o ° West Midlands
. O WS1 11LA.
O stanpba
() RD PACKAGE
o ., Memory Size (RAM
STANDARD PACKAGE G Screen Size ) ?buf- 1?“
@] () Expansion Socket et of 32— or 64 characters
" 16-4BK Yo S US connection
O Memory Size (HAM) 3 { 32 characters ape Included: &
: Size 24 Enes ot .14 < ' Display Unig Included?
. Screen S BUS connections play cluded? No
(9] Expansion Sockets = O Usable Domestic TV? Yeu
Tape Included? il ' Size of BASIC 8 or 12K
© Display Unit 1n_clu_;_l;}_*;-’ E:; () Average Price £229 or £339
() Usable Domestic ! 10K
Size of BASIC - £175 O
O Average Price 135 ar ¢ MANUFACTURER'S EXPANSIONS
C.
'S EXPANSIONS o DETAILS PRICE
() MANUFACTURER RAM 32K extra in expansion  £349
PRICE L) unit
O DETAILS £60 Printer Y .
RAM 48K RAM for 16K O Monitor Y:: %2.’!9-]2{}(}
2 oo © Disc Drives Ve ]
O Printer =k Other Languages Yes £100
itor No : - O Multi-user
Monl IBA
© Disc Drives ZX Microdrive L O Capabilities No =
(O Other Languages No - BASIC extensions Yes 100
o Multi-user e TBA () (Toolkits)
Capabilities i
BASIC extensions No O
! (Toolkits) , OTHER ADD-ONS:
C- ~ Disc drives, single and dual, Cumana Lid, 35 W 3
) OTHER ADD-ONS: . E'.lue:-rm{-:rlij '::Flg}'“?r”w:?ln h e l""‘“ ";“':‘I'Tr-:‘d(:::i :l'-;'f:g’“m'
eas " . w ia House, i - - - R
Memory Expansion 32K, Downsway Electronics (UK) Lid, Dept M, Downsway '8 internal RAM, Generot :’0ﬂhﬂ;sﬂf:::u:pu:::'::’:;dgb:[Z?zﬁtr:ii?m:ql?ml'tx
House, Epsom Road, Ashtead, Surrey: £42.50 Srkhall, Marlepool, Cleveland, £70 + VAT, 321 baM card, Audio Computer
. E Bournemouth Park Road, Southend on Sea, 555 20, £40 Kk} 46 hh‘ll‘l'l. puters,

[ TANDY TRSSOMI 9 ( TANDYCOLOUR )

Tandy Corporati
Q 12¢h Floor, e

O Tameway Tower,
© Bridge Street,

Tandy Corporation,
1Zth Floor,
© Tameway Tower,

o Walsall, O Bl:;lgeilsnee‘l.
w Walsall,

0 w;'it Pgl'“d" C West Midlands

O O WS1 1LA

STANDARD PACKAGE

s} [,
gfc!’murySSize (RAM) O STANDARD PACKAGE
Teen Size 16 li f i
Expansion Soc nes of .i2_ or 64 characters g 16-32K
by Tnpe'}:':;:dp‘;‘_‘;kﬂs w‘l;JS connection, parallel & serial output .[:1 M'-'"""WSS:E (RAM) 16 lines of 32 1:ha:ucls-rﬁh .
O Display Unit Included? ¥, : B T s Serial output, ROM pack, joys
Usable Dom tic TV? L 2 C. Expansion £ 5 No
ke OI"BASIt(-_‘,s c ? :\SQK o Tapehlncbu'qﬁ'd"dedo MNo
J Display Unit In i
Average Price £599.1799 : Usable Domestic TV? oy
®) © Size of BASIC el
. Average Price
© MANUFACTURER'S EXPANSIONS S
| © ram DETAILS PRICE 8 MANUFACTURER'S EXPANSIONS
(9] Printer i..f_f‘::';’id“h’& f?l} DETAILS PRICE
O Monitor N/A ke £239-1200 9] Mo £239.1200
Dise Driw, d - RAM e £239-1
: Drives ¥, - ! Yes various
© Other La = £600 © Printer N =
o e Yes £ -, Monitor Ly £439
Multi-user Capalilit 100 £ na . Yes
O BASIC exi Phich e No = Dise Drives N i
O 'I’Taulhit:? o Yes £100 () Other Languages o
| Multi-user =
| 1 O Capabilities :g =
BASIC extensions
OTHER ADD-ONS: o i
: {Toolkits)

Tree Close, Guildfor,

d, % U
and dual, Kyam Surrey GU1 4u

Electronics, Victoria

4PF, £179.349; 48K

() OTHER ADD-ONS:

dual, Kram Electronics,
)] tth dise drives single In_‘
© m:;:m.. St., Leicester LE1 4PF, £179.349.

Victoria House, 17

>
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REFERE
FACTFILE

COMMODORE VIC20 [ COMMODORE 64 o

O 675 Ajax Avenue Commsodus.
venue, %
¢ Slough, Berks o SI? 3 Ajax Avenue,
e O“Bho BETHS
) ==
w/ O B
O O
O STANDARD PACKAGE O
Ci Memory Size (RAM) 5K O
(U Screen Size 23 lines of 22 characters |
@) Expansion Sockets BUS connecilon, Disc, Printer, Serial |
o output, joystick
O Tape Included? e anbaianal R - RO
~. Display Unit Inclu_#&l)!,? ﬁu ST, b
) Usable Domestic TV? es ANDARD R e
() Size of BASIC B o PACKAGE
-~ Awerage Price s Memory Size (R
. Screen il 5 lin ia
L xpansh ; . 5 lines « 30
) MANUFACTURER'S EXPANSIONS e e BUS, Serfal v, racters
y Display Unit In i Ma
: DET F RICE Usable Lhuil1:-!.sl;:‘;l-u';j\?'j? No
QO RAM 3K,8K, 16K £30,£45,£75 Size of BASIC ; Yes
) Print o £270 fngs Vi £350
er
O Monitor Mo 5_3%
! Disc Drives Yes MA .
(9] Other Languages Yes £38.95 NUFACTURER'S EXPANSIONS
© Multi-user
) Capabilities No = DETAILS
E., BASIC extensions No = g p L PRICE
.-.J (Toolits) Maonitor Yes 1_2,’" ]
L Disc Drives ?u orE -276
[ o e ’
() OTHER ADD-ONS Mm:‘lfuﬁ?uuaues Yes £299
VCR-20, S thuer g
O 20K RAM ca ge, Audio Computers, 87 Bournemouth Park Road, Southend E:"\E-EE'II:I:IE i Yes
) on Sea 555 204, £39 kit, E45 buili; Expansios Board, JK-16K, Arfon " -xtensions Yes -
Microelectronics Lid, Gibyn Industrial Estate, £ aernafon, Gwynedd, Wales LL55 ks
28D, £220. Languages:
London, W3.

4 _(— DRAGON32
f&‘é‘%’l‘:’;‘.‘:“m UK Ltd, | d
reet, h Dragon Data Lt

O, SEvunasier, O Queensway

lo
O GL7 2pF " hire, DA Swansea
s Industrial Estate,
O g Swansea, SA5 4EH
o o
¢ STANDARD PACKAGE ©
O

) Memory Si
{:‘.' emory Size (RAM) 48K o STANDARD PACKAGE

Sereen Size
Expansion Sockets

24 lines of 60 characiers O m Size (RAM) 32K
Memory Size =

) BUS connecti ey :
© T ape Included? socket aoton; Bual ouipes, joystick O Screen Siee 16 lines of 32 characters
o Orzplay Unit Included? N Expansion Sockets Yes
guable Domestic TV? o {0 Display Unit Included? Mo
Size of BASIC f Yes Display Unit Included? No
C Average Price i:ﬁK O Usable Domestic ™? Yes
ik O Size of BASIC 16K
O MAN ! Average Price £199
0O UFACTURER'S EXPANSIONS O
) MﬁNUFﬁCTUREﬂ'S EXPANSIONS
O Rram DETAILS O
0 Ne g o DETAILS PRICE
%) ”i';[fl?::iws .I;'.:_ = © Flifﬁi.l:wt‘l«r !'_\I-u L
O ;;Lf;;rr Languages NI: TBA o ?J’lunilST :{Ll —
- bilits : — isc Drives {0 =
C :;';'F:,-“h‘ih'ma No o Other Languages ‘{Ju-ﬁ —_
~ SIC extensions Y e O Multi-user No
L (Toolkits) es, maths pack £149 Capabilities N_n =
o e 5
(0 OTHER ADD-ONS: O
: O
S o Ome= ADD-ONS:

None reporied
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JUPITER ACE

NASCOM 3

i

Jupiter Cantab
22 Foxhollow
O ‘Bar Hill

O Cambridge

¢ CB3 S8EP

0
<
() STANDARD PACKAGE

o Memory Size (RAM)
) Screen Size
" Expansion Sockets

3K
24 lines of 32 characters
Mot known

Tape Included? § MNo
Display Unit Included? No
O Usable Domestic TV? Yes

Size of BASIC
Average Price £89.95

O
O MANUFACTURER'S EXPANSIONS

= DETAILS
C RAM THA
Primter TBA a5
0 Maonitor TI:HJ\ —
Disc Drives TBA -
Other Languages TBA -_
Multi-User Capabilities  TBA —
BASIC extensions TBA -
' (toolkits) N/A —_
8 OTHER ADD-ONS:
None Reporied.
O
]

Resideni language is FORTH at 8K

-l
=
[¢]
m

Lucas Logic, N
» NASCO
0 ﬁiﬂucomputeu Divl:I'on
- n Hoa :
0 W:::Ime g
>3 ‘lirta :: 'nm‘:l( Industrial
O Warwick, cvzg 5
O Tel: 0926-497733 =

{) STANDARD PACKAGE

-,

(:), itnmr;g!jiz« {RAM)
reen Siz

C Expansion E."_'inckt‘ls oo lines of bt

Parallel & serig

. Tape Included? CoOnnections
() Dis Uded ; ons
play Uniy Ine ]

) Usable D‘,m“_’:ﬂ?&ﬂ? No
o gue of BASIC ' ;;r‘ejr.
Verage Pri 10K
ce £549

O MAN| IJFACTUIIEII'S EXPANSIONS

c ETAM DETAILS
ne i up to 48K (max)
J?:\]1_c.n-u'm.r ‘1:""‘5
isc Drives -
&) OlhE:I Langua_qes $Ehl S 0w
O Muilr-usslr 5
g;psabililivs N
o IC extensi Yeu
~ (Toolkits) =T i
O
O OTHER ADD-ONS,
Olivert] djge driw,
. : B S, Sl
':' J::!Lh-:uu 5t., ICesler, I.EI].-I‘:’F.’ EdI“?.I' Tl
ol e ooentie, Mill Hill, London Ny s fin
K +

lltﬂal-. kon Computer Priidl.ll'b. Kile Lane
.
Dy ves, iill.’le and dual, M)

Terrace, Ldruhurghl. EHTE

~

" 80 character
| outpus, Biis

PRICE
£130
£215.1285
£99.12)
E470-685
£50

-15-50

i

NEWBRAIN |

ORIC1

il

Grundy Busines
Systems Ltd, "
Grundy House,
Somerset Road
Teddinmﬂn E
TW11 8TD,

0000

™
£Ey

STANDARD PACKAGE

thury Size (RAM)
acreen Size
Expansion Sockets
Tape Included? No
Display Unit Included?
Usable Domestic TV?
Size of BASIC
Average Price

32K

18K

MANUFACTURER'S EXPANSIONS

DETAILS
RAM
Printer PESS T
Ell)nilm

isc Drives N
Other Languages f‘\$2
Multi-user NYA
BASIC extensions NYA

OTHER ADD-ONS;
None Reported,

0000000000060 BOOOOLC

25_ lines of 40 or B0 characters
Printer, serial, video, data bus

?:bqﬁingle line option on model AD)

£199 model A, £299 Model AD

PRICE
£75 - £445

O) Oric Products International,

[ 9) Coworth

Mansion,

' Coworth Park,

© London Road,

O gunninghill, Ascot,
Berkshire, SL5 7SE.

STANDARD PACKAGE

00000000

Memory Size (RAM) Ilighfi igl‘.
) Screen Size_ ok
Expansion .E»m:-kr-.ls N-
< Tape Included? : N:-:
Display Unit Included? e

Usable Domestic TV?
) Size of BASIC

BK
Average Price £99, £169

Q
O MﬂNUFﬂCTURER'S EXPANSIONS
. DETAILS
O RAM NA
) Printer 'rqur\
Monitor TEA
) Disc Drives -
. Dther Languages N/
O Multi-user 5
18 Capabilities :TEA

BASIC extensions

P
‘' OTHER ADD-ONS:

PRICE

[

I
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I;Hj:' 9

RENCE

FACTFILE

TANGERINE MICRON

Tangerine Computer Systems Lid,

The Science Park,
Milton Road,
Cambridge

CB4 4BH

000000

O STANDARD PACKAGE

© Memory Size (RAM) 8K

)] Screen Size 16 lines of 32 characters
Expansion Sockets Parallel & serlal output, BUS connection
Tape Included? Mo

Display Unit Included? Mo

Usable Domestic ™? Yes
() Size of BASIC 10K

Average Price £395

UFACTURER'S EXPANSIONS

) MAN
O DETAILS PRICE
y RAM 48K in system rack £144
Printer No -
Monitor No -
(&) Disc Drives Yes TB.ﬂl
Other Languages Yes £40
) Multi-user
Capabilities MNo -
No -

() BASIC extensions
C‘ (Toolkits)

OTHER ADD-ONS:
aphics Board, Bulldog Video Lid.

D Sound Board and Grap! .
() Birmingham. B42 ZEX, £49-£17% Toolkit, Microtanic Sofiw
Road, Dulwich. Londen, OBD, £22.50.

52, Mash Square.
are, 235, Friern

_( TExasmi9vjan =

Texas 1
Eurnpe::tmme“ts.
O c?n’“mer
] g“’isinn'
) anton Lane
Bedford MK41 7PA

STANDARD PACKAGE

Cooooo

Memuory Si
© Screen sIS:i;::L.ZE-‘ (RAM)

O Expansion Sockets

%(:K
H‘tlilr:*lljﬂ' ni!‘ 32 characters
pack, Bus connecror joystick

O Ela:’ti Included? socket
splay Unit Inc 5 No
O g_sab!e [}unn-;:irruj—d‘?j; No
@) Aw of BASIC : Yes
verage Price é‘ql'K
29

O MANUFACTURER'S EXPANSION
S

©
RAM DET
o Printer up mT;if{ PRICE
J M_unlrgr Yes el £300
9] gasc Drives No £275
o MTI;ET Languages J:I"E fi
/ ulti-user 1+ £300
gzlg;téi!flies e =
5 x o
O (Tc:ulkiltrw”b'm“ Yes k]
£100

OTH
¢ ER ADD-ONS:
one Heported

—{ moﬁiulnl- 20

_( VIDEOGENIE U

Lowe Electro
O g;mlzv Bﬁd,'::“'
esterfiel i
O lﬂ)latluck, oid Road,
erbyshire
O DE4 5LE

O STANDARD PACKAGE

Memory Size (RAM)

Eu:repn Size
sispaph L6 lines of 64 charac
'C} Tigs Bl els BUS connec S
T tor
() Display Unit Included? Ne
Usable Domestic TV? e

16K

Size of BASIC Yes
i e e t279

O MANUFACTURER'S EXPANSIONS

©
() RAM DETAILS
optional 48K in PRICE
O Printer expansion unit £200
[9) Monitor Yes ;
O 1 =
ther La ¥ o5, sin -00
Multuser | fig oEaaed dusl £220.375
BAGIC oars N g
extensi i
O Toolkits) No =

OTHER ADD-ONS:

O

Disc drives, si

: . single y
O E.]urm,. GUI 4UN. I]I;;;qu..“‘ Curnara Lid, 35 Walnut | 4

ectiamica. Vitonio b 20; Olivetti disc drives alnut Tree Close, Guildiord
© EG3914 Expansion box with 16K /335 i Lescester LEL 3P0 £17000m,
, Swanley, K 16K /32K RAM, Swanley - £179-349;
Bt o, K B8 2 1915 o
] - 32K RAM Card Au, e Street, Black » General Norih
5o ard A hall, ~ €
uthend-on-sea, $55 211, £40 kit £46 b BOU™ Tt R”::,‘-"“"'I-m
v ikt vad,

S

Lowe Electronics,

) Bentley Bridge,

O Chesterfield Road,
' Matlock,

‘ﬂ_

C perbyshire DE4 S5LE
g_ STANDARD PACKAGE

, Memory Size (RAM)

16K
" Gereen Size 16 lines of 32 or &4 characters

BUS connector

() Expansion Sockets
Tape Included? Mo
O Display Unit Included? MNao
Q Usable Domestic TV? Yes
Size of BASIC 13K
£299

) Average Price

©
@) MANUFACTURER'S EXPANSIONS

O DETAILS PRICE
O RAM optional 48K in £200
- expansion umnit
¢ Printer Yes £210
=~ Monitor Yes £69-99
Yes, single and dual £220-375

0 Disc Drives

Other Languages MNo
Multi-user
O Capabilities Mo =
No -

BASIC extensions
O (Toolkits)

O

OTHER ADD-ONS:
Disc drives, single and dual,
C. Surrey, Gul AUN, £199.799; Ofiverti disc drive
Elecironics, Victoria House, 17 Higheross 51, Leic
C- EG3014 Expansion box with 16K /32K HAM, Swanley Electro
Road, Swanley, Kent BRE SEZ, £199-213; 48K internal RAM,
C: Microcompulers, GNOMIC, 46 Middle Street, Blackhall, Hartleposl, Cleveland,
£70 +VAT; 32K RAM Card Audio Computers, 87 Bournemouth Park Road,
Southend-on-sea, 555 210, £40 kit, £46 built-

Cumana Ltd, 35, Walnut Tree Close, Guildford,
= single and dual, Hram

ester LE1 4PF, £179-349;

snics, 32 Goldsel
General Morthern

e
i
o
e
2

i
5
v
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E
ATOM BK = 2K Kit 110.00
ATOM BE + 2K Assy 140.00
ATC IrJE + 12K ASE 1T2.00

-ﬂ-T M 12K + 12K Ass 160.00

) a.00
275.00
43.00
23.00

21141 0.85
*10% off Acom and Bug Byie ATOM Solware

'B]BJC]|

3 Expansion & Tesl 80.00

ey B 4 face
i H: e A 4600 PERIPHERALS
¥ 2200 Printers — ATOM or BB.C

9.82
B.65

80
16.90

6.50
: 6,50
6.50
5.50

; '.'-'rrm .
¢ Orders under £25 add 50p Poslage =

E 7.00
Books & Software — Spares and Repair Service

— Send for Stock/Price Lists —
We are now Stockist for Dragon & Software

D. A. COMPUTERS LTD.,
184 LONDON ROAD, LEICESTER LE2 1ND.
Tel: (0533) 549407

FOR THE

M‘f
;"’@z S AETARE B B @

MICRO
F‘:F"‘"‘,T‘.s__“",,"’.ﬁ’_.i‘?-?“,..#i? s

chfficulty perb gr | &i
CEHTIPEDE [32K} .CE 50

more a W& @nd ne musnr

FRUIT MJ\CHINE :32!-(3 £6.50
Frobabl F I & imoleme

ALIEN DROPOUT (32K) £6.50
EEE: the arcadi

SPACE FIGHTER 132!‘.: EE.EU

Are slyle gar

- WE Pﬁ\" 25‘ HG‘HALTIES FDH HlGH QUALFTY PHOGRAMS 2

SUPEHIOR SOFTWAH '|/v
Dept. PCTE' pecmLDF'FE.'R (‘.{
69 Leeds Road, mEmnn_mm,,,,,_- :

"-D‘mz

Bramhope, Leeds. |
Tel: 0532 842714 /) m

(o on a computer date

(and take along the wife and kids)

Friday 7th January ’83
(10.00am-6.00pm)
Saturday 8th January ’83
(10.00am-6.00pm)
Sunday 9th January ’83
(10.00am-4.00pm)

SAVE 50p

Present this token duly completed when buying vour ticket for a
50p reduction. Only 1 token allowed per person.

Personal Computing Today February 1983

These are the dates of the London Home € ‘omputer Show,

On display will be a complete cross section of the hard and
software available to the home-user.

The emphasis is on the lower end of the price bracket, with
computers from £50-£300,

You will be able to chat to the manufacturers and play with

the computer before you buy.

So bring along the wife and kids (who'll probably be more
of an expert on what vou're buying than vou)

Admission £1.50p (Children under 8 and O0.A.P.s FREE)

*And if you're in a party of 20 or more, there’s a 25%
discount.

THE LONDON HCME
COMPUTER SHOW.

Royal Horticultural Society’s Old Hall, Vincent Street,
London SW1.

*For advanced bookings for parties of 20 or more, piease send
cheques pavable 1o Argus Specialist Publications Lid. (Dept.
LHCS), 145 Charing Cross Road, London WC2H OEF,
Telephone 01-437 1(X)2,
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NEW! ZX SPECTRUM TAPE NOW READY!
NEW! EXPANDED DISC VERSIONS FOR
APPLE, PET AND SHARP!

ASP LTI 1982

What are you. . .
Barbarian or Wizard?

Choose your character type carefully. . . Barbarians recover quickly but

their magic doesn’t come easily. A Wizard? Slow on the draw and slow to
mature. . . but live long enough and grow wise enough and your lightning 2
bolts are almost unstoppable. . . :

The Valley is a real-time game of adventure and survival. You may choose one of five
character types to be your personal ‘extension of self” to battle and pit your wits against &8~ 258
a number of monsters. Find treasure, fight a Thunder-Lizard in the arid deserts of the SR
Valley, conquer a Kraken in the lakes surrounding the dread Temples of Y'Nagioth or
cauterise a Wraith in the Black Tower. In fact live out the fantasies you've only dared
dream about. BUT BEWARE. .. more die than live to tell the tale!

You've read the program (Computing Today — April '82) . . . Now buy the
tape. Tape versions (£11.45 each inc P&P and VAT) available for: ZX Spectrum (48K),
Atari 400 and 800 (32K), Tandy TRS-80 Model 1 Level 2, BBC Model B, Sharp MZ-
80A, Sharp MZ-80K (18K), VIC-20 (with 16K RAM pack) and PET (New ROM, 16K
RAM minimum).

Disc versions (£13.95 each inc P&P and VAT) available for: Apple I1 (DOS 3.3), Sharp
MZ-80A, Sharp MZ-80K and PET 8032 (8050 drives).

Fill in the coupon and return it to CT Software, ASP Ltd., 145 Charing Cross Road,
London WC2H OEE and become one of the many to play. .. The Valley. . .

Please send me the following versions of The Yalley Tape........... @ E£11.45 all inclusive of P&P and VAT,
Disc........... @£13.95 all inclusive of P&P and VAT.
1 enclose cheque /PO for £. .. .. (pavable to ASP Lid). OR Debit my Access/Barclaycard (delete as necessary)

s ONEER T INEE N T EREE - ~

Please use BLOCK CAPITALS
NS NIT TR IR Y st s e st e s s e B R e e SR R S e b T e
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REFERENCE

SOFTWARE
LISTING

Looking for a program to buy? Look no further! If it's
available, it’s listed here in our exclusive and
comprehensive software checklists.

Looking through any computer
magazine can be a bewildering ex-
perience if you're in search of a pro-
gram. Count the hundreds of ads
and thousands of titles on sale and it
would be easy to lose heart!

We've tried to sort out the confu-
sion, and the sheer numbers, to pre-
sent an easily understood list for
each machine. Where possible, we
have eliminated duplications, so
that the same tape with a different
label is not listed twice. Rather it
should be credited once, with as
many suppliers as we could find.

Table Codes

In order to fit as many programs
as possible into our pages, we have
had to use codes for some columns,
considerably shortening the wor-
ding.

The information given for each
program is: Title, memory required

NS

Personal Com

ot SOFTHERE I
F%‘{EEE:E@; N ﬁ

to run it, company producing it,
whether tape/cartridge or disk, type
and supplier and price.

The codes we have used are:

Program Type

GM = Game

BS = Business routine

UT = Utility (ie. programming
aid)

DO Domestic

ED = Educational

How Sold

Cartridge (may include
memory)

Tape (cassette)

Disc (for expanded systems)
Listing (sold as print-out)

a0 =

nauun

Due to overwhelming response we
have been forced to alternate

machines included in our checklist
each month. Out this month are the
Atari, Spectrum and ZX81. But
don’t panic, they will be featured in
December for you to make your soft-
ware selection.

Not Here?

To companies whose pro-
ducts are not listed herein we
can only say TELL US ABOUT
IT! This applies particularly to
the smaller retailer who may
sell only half a dozen or so pro-
grams for one machine. If you
produce software for any of the
machines on the market today,
then we would love to include
your wares in our checklists.
Send it in to us, marked for the
attention of the Editor (in our
format Pleasel) or ring Chris
Palmer on 01-437 1002 as soon
as possible.

1 It crrrtien: Weaars
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SOFTWARE DEALERS

o Supplier
, @ Code
é'. é g f i AA Micro Centre Lid cD Omega Plus
~ f 42? AB  Micro and Video Palace CE  Southern Software
AC Laskys CF Sigma Systems
AD Datarite Terminals Lid G Planet Software
3-D Asieroids G Frogram Power 5K C GK E6 .85
747 Flight simulator G Bug Byte 12K C CH,GA.GB £8.00 AE Vincelord Lid CH Brighton Gamer
Adventure Gm Program Power 12k C CH.,GK £9.15 AF MicroComputerLand ci Plcturesque
Adventures Gm Acornsoft 12k C Ed E30.00
Adr Anack Bm  Program Power 18K C CH.GK £9.15 | AG  Comart Lid CJd  ACS Sofiware
Alr Amtack Gm  Program Power 12k C GK £7.95 E i
Alien Maze Gm  Program Power 8K C GK £5.69 | AH  Cream Computer Shap CK  Chrisalid
Astrafire Gm Program Power 5K C GK 4. 54 M I
Astro Birds Gm  Program Power 38K C CHLGK e9ns | M TN o &
Atom Adventure Gm  Acornsofi 12K C GAAL £11.50 | Ad  Molimers Lid CM  Simple Software
Atom Adventure Gm  Hopesofi Bk Cc WV £6.75
Aiom Breakout Gm Bug Byie 4K C HO £4.00 AK GW Computers Lid CN Buffer Micro Shop
Atom Business Games B/G Program Power 128 C GK £7.99
Atom Business Cassette Be  Acornsoft C AL 750 | AL Asernsch Lia D0 S Fiant Fradt wotions
Atom Business Pack Bs  Acornsofi C AY.FA EIL50 | AM  Acomn Computers CP Computica Microsoft
Agom Chess Gm Acornsoft 12K C GAEAAL E1L.50
Atom Chess Gm  Acornsoft 13K C GK £11.44 AN Microcompuiers Producis Int. cQ KW Software
Atom Forth Ui Acornsoft C GAEJAL £11.50
Atom Invaders ‘Gm Bug Byte 12K C HO £8.00 AQ  Xitan Systems CH Sideline Freepost
Atom Life Category Ba  Acornsoft C ALGA £11.50 Lid c
Atom List Bt Acornsot C AL Fi7as | e LA B Bl
Arom Man Bm Hopesofi 12K C N £6.75 AQ  Broadside CcT Willow Software
Atom Store Bs  Frogram Power 12K C GK £9.15
Atom Synthesiser Gas Acornsolt 12K ¢ ALGA £11.50 AR Soliware Lid Ccu Level 9 Computing
Atomic Cube Gm ALF 5/W 12K C GE . £4.95 | ag  Lucas Logic Lid oV JPm
Backgammon Gm  Bug Byte K C GA £7.0 | AT  Atlantic Micro System CW Cambell Systems
Blitz Gm Rucksofi £ C KO £2.65
_ AU TCL Software CX Microdeal
Chaser Gm  Hopesoft M C N E3.75
Chess Gm Bug Byte 12K CH,GAGB £9.00 AV IAS cy Prof. F H Gesrge
Chess Gm  Program Power 1ZK X GK £9.15 AW  Intelli t Artelncts L1d cz f
Constellation M Frogram Power | AER C BH £7.99 e o
Constellation Gm  Program Power 12K C GK £7.99 AX Kuma Computers DA Ground Control
Colour Invaders Gm Hopesoft 12K C W £3.75
Cowboy Shootout Gm Program Power 12K C CH.GK £7.99 AY Microstore DB Mick Bignell
Cylon Attack Gm ALF 5/'W 188 C GE £4.95 AZ London Retall DC G le Lid
Dambusters G Program Power 10K  GK £5.69 | BA  Micro-Spares DD  Deep Thought Software
Data Base W Acornsoft 6K C ELFEFAGA £11.50
Death Satelite Gm AEF S/W 128 C GE £6.00 BB CAPS Lid DE Silversoft (Dept PCW)
Demon Dungeon Gm  Program Power K C GK £6.85
Dierby, Blitz and Hat Race " GBm  Program Power 12 C GK £ 84 BC Maplin DF Michael Orwin
Desk Diary Bs  Acornsoft 12K C FAELALGA (1150 | gp  Caxton Sofiware DG  Hisoft
[Hsassembler Ut Hopesoft 3K c N £1.75
Disassemble Program Ut Program Power K C GK £685 | BE Cornshall Ltd DH  The Soft Option
Dragon's Lair Gm Program Power 12K © GK E£6.85
BF Micro Technology (1]} Wild Bills Computer Hodeo
Early Warning CGm AKF S/W 12K C GE £4.95
Eatk B acian Gk Rucksolt K . HO £9 80 BG  Elcon Hesearch Lid DJ Microcomputer Spacedrome
Easy Talker Ed Acornsoft 16K C AW E5.00 BH  Avalon Hill Games DK Spider Software
Escape Gm  ALF S/'W 8 C GE £4.95
Bl Call Apple (UK) DL Xavier Business Systems
Fall of Rome Gm  Program Power 12K C GK £7.99
Forth Tape 1 :'* Pk CFA FOA BJ Lifeboat Associates DM Camden Elecironics
Forth, Theory & Practice Bs  Acornsoft C AL £6.00 | BK L & J Compuiers DN Sumlock Electronic Services
Fruli Machine Gm  Bug Byte 8k C BO £4.00
T : BL Peach Tree Software DO Microsiyle
Galactica Gm  Program Power 12K C GK £5.69 i
Galaxian Gm  Bug Byie 12K C CH,GA.GB gg00 | BM  ACT (Microseh) Lid DPF  Small Systems Engineering
g::i"‘"“ War and Invasion & E’:;"];"":?P“‘"" ﬁ E ';“ﬁ :{; :':. BN  Personal Computer Palace DQ Woodland Software
BO Sinclair Software DH  Telesystems Lid
Games Pack 1: Gm Acornsoft ¢ AY.FA.GA £11.50
Astercids BP Leicester Computer Centre Lid Ds Macronics
bl BQ  TABS Lid DT  Hewson Consultants
BR IBR Microcomputers Du Silicon Office Services
Games Pack 2: Gm  Acornsoft
Dog Fight BS Computer Plus Dv Sirton Computer Systems
Mastermind
Zombie BT The Essential Software Co. DW  FPsion Lid
BU Guestel DX JRS Software
Games Pack 3: Acornsofi £11.50
Rat Trap BY Lowe Electronics DY Calisto Computers Lid
Lunar Lander
Black Box BW  Gate Micro System Ltd Dz Micro Gen (Dept PCI)
Games Pack: 4 Acornsoft F11 500 | e fAnta Eyeian Son BA . Asaite Computor Came
Star Trek BZ Interam Computer Sysiems Lid EB SBD Software
Four Row i
o CA  Terodec Lid EC Abacus Sofiware
'y % i [
e ﬁ' Acoraa L1150 | e Poolsoft ED Qdos Business Software
Wumpus CC  Highlight Sofiware EE  dK'ironics
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Reversi

Games Pack 6:
Dodgems
Simon

Amoeba

Games Pack T:
Life Forms
Ballistics
Snake

Games Pack 8:
Star Date
Gomoku
Hobaois

Games Pack 9
Snapper
Minotaur
Babies

Games Pack 10:
10 Games for minimum
Atom

Games Pack 11:
Missile Base
Snooker
Dominoes

High Stais
Hyper Fire

Introductory Pack

Invader Force
Invaders

Labyrinth
Last Run
Lunar Lander

Martians
Maths Pack 1:

Maths Pack II:

Maze Ball
Microbudget
Ming Field
Missile Command
Mode 4 VDL
Moon Lander
Munchy Man
Music Box

Farachute

Peeko Computer
Pinball

Pirate lsland

Polaris

Polecat

Pontoon
Programmer's Toolkit

Reversi

Rhino and Wiggle
Robot Control
Robot Mim

Sketch Pad Program
Softscreen

Space Fighter
Space Invaders
Space Storm
Spirographics

Star Raid

Star Trek

Star Trek

Statistics Pack
Stockbroker

Super Race Track
Squares, Simon and
Parachuie

Sketch Pad Program
Softscreen

Space Fighter
Space Invaders
Space Storm
Spirographics

Star Haid

Star Trek

Star Trek

Statistics Pack
Stackbroker

Super Hace Track
Squares, Simon and
Parachute

Acornsofi

Acornsoli

Acornsoft

Acornsofi

Acornsoft

Acornsoft

Program Power
Program Power

| Acomsofi

Program Power

§ Bug Byte

Bug Byte

. Bug Byte

Program Power

] Program Power

Acornsoft

 Acornsoft

Program Power

4 Program Power
L ALF S/W
L ARF 5/W
- Program Power

Ruchsolt

. Program Power
¥ Program Power

b Hucksoft

Acornsaft
Bug Byte

b Hopesoft
. AKF S/W
b AEF S/W

AEF 5/W
Program Power

Program Power

| Bug Byte

Acornsoft
ARF S/W

Program Power

¢ Computer Concepts

Program Power
Computer Concep

| Program Power

Rucksoft

| Rucksoft

Program Power

b Bug Byte

Bug Byte
Program Power
Program Power

M| Bug Byte

Program Power
Computer Concepts
Program Fower
Computer Concepts:
Program Fower
Rucksofi

Rucksoft

Program Power
Program Power
Bug Byte
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el
fch
cl
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e
cA
C
Ca
C
C
c
C
C
c
C
c
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C
C

£11.50

£11.50

£11.50

£11.50

£11.50

£11.50

£7.99
£9.15

E23.00
£9.15
£8.00

£6.95
E3.00
£7.99

£7.99
£11.50

£11.50

£5.69
£9.15
£4.95
£4.95
£7.99
£2.25
£5.65
£7.99

£2.25
£11.50
£4.50
£6.75
£3.95
£4.95
£3.95
£28.15

E5.69
£5.00
£35.00
£3.95

£5.69
£11.50
£9.15
£7 .80
£5.6%
£2.45
£3.30
£6.85
£5.00
£20.00

E5.69
E£5.00

5,69
£11.50
£9.15
£7.80
£5.69
£2.45
£3.30
£6.85
£5.00
E20.00

£5.69
£5.00

EG
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Compuiech Sysiems
Electronics Experts

Artic Computing

Knights TV & C ]
Microage Electronics

Holly Producis

1 O Systems

Merion Electironics (Dept PW)
Davinci Computer Shop
Calco Software

Richard Francis (Dept PCW)
Microtek Lid

Diskwise Lid

Control Technology

Comp Shop

Micro Computer Prods

GW Compulers

C/WP Computers
Metrotech Mail Order
Microsystems Lid

Superior Systems Lid
Conirol Universal Lid

Peie & Pam Computers
Zenlth Data Systems
Commodore Information
Logic Computers

Dverseas Compuier

Biyth Computers

Taurus Computer Design
HITEC (Ausiria)

Graffcom Systems

El ic Alds [Tewkesbury)
BUG-BYTE

Learning Compuier Sysiems

dentech Services Lid

Dapt IM Work Force
Twickenham Computer Cenire
Sbd Sofiware

Beebug

RAM Computer Services Lid
Orwise Computers
Compusense

The Avery Computer Company
Hilderbey Lid

Micromedia

Wida Sofiware

Superior Systems Lid

Eletec Serives Limited

Angle American Software
Casile Elecironics

Quicksilva

ALF Software

SRS Microsysiems

Stirling Microsystems

Microtanic Software
Lander Microsystems
Compuier Concepis
Program Power

Syrtis Software
Lutterworth Software
Collins Computing
Datafax (Dept CT)
CCSaoht

Microx

Pro Sofiware

Sussex Software

Hose Cassefies

Axis (YT 2)

PR Software

Bridge Software

Video Software Limited
4 M Siendman
Transform Lid

Baust Computing Consultants
University Computers
Educare

Simon Software
Docimodas

M C Associaies
Addictive Games

4 K Greye Software
John Prince

Titan Programs

Micro Compuier Software
Phipps Asscciates
Gemini Electronics

The Vic Cenire

R & R Software

Town Book & Toys
Screen Scene

Software Masters

John Prince Sofiware
Nick Godwin

A Parsons

Bryanis (Educational) Software
Abersoft

Ogre Games & Software
Tridata Micro's Lid
Plympion Computer Services
Electronics Applied
Emjay

V&H Computer Services
AVC Software
Computator

Ohmega Electronics
AN.O. Software Distribution
Big Softie

Adamsoft
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§r 15 Microcomputer Applications DB Mick Bignell
&
& . ; P B T DC  Giltrole Lid
& £ = & *
8 o A - 4 W Al Bafesas DD  Deep Thought Software
v James Hager DE Silversoft
Tangle Gm AEF S/W 6K C GE £3.95 w 8 H i Sk DF Michael Orwin
The Soft VDU Gm  Acornsoft BK  © AY.FA.GA £11.50 P it
EJdALCHFZ X Mayday Software DG Hisoft
The Park Gm Program Power 12K C GK £5.69 :
Time Tutor Ed  A&F 5/'W oM O GK E3.95 w Persoht b W Boly (ithe
2K Programs (1) Gm Bug Byie I C HO £4.50 i DJ  Microcomputer Spacedrome
2K Programs (3] Gm Bug Byie 2K C HO Ed 50 1z Plcoe Abc
Typist It Bug Byte 6 C HO E400 | JA  Hexagon Software DK  Spider Software
Tunnel Gm  Hucksoh 6K C HO £2.65
JB N. Darwood Ltd DI Navier Business Sysiems
UFO Bomber Gm Bug Byte 7K C HO E4.00 DM Camden Electronic
Utility Pack 1 B Acornsott B c BNENEAN £ 50 | 9C Futeme Sofiware (¢ TR
JE Ultra-Tech Services DN Sumlock Electronic Services
Warlords Gm Program Power 11K C E7.99
Word Pack ROM Ut Acornsolt 8K C ALELGA POA | JF 9 Franklin Road DO Microstyle
Word Processings Pack Bs  Acornsoft 8K C FA PO _—
Word Tutor BY  Acornsoft 1K C GAEIFAAL | f1150 | J6  Gary Smith e e
Write Your Own Adventure Ut Hopesoki 12K C E5.75 JH Agquarius Software DG  Woodland Software
Yan Gm Program Power 3K C GK E5.69 | a1 Precision Software Engineering DR Telesystems Lid
Yellow Pearl Gm | Rucksoft TR ¢ HO E3.30 ]
FE] Spectre Soft DS Macronics
JK  Cormhill Services DT  Hewson Consultants
B B JM  Morris Associates (Computing) DU Silicon Difice Services
JN Terminal Software v Sirton Compuier Systems
e - £t Micx . DW  Psion Ltd
Action of the Heart Ed Garland Comp. 2K C X £11.76 s "l"l'" Sl
Algebraic Manipulation Lt Acornsaft 16K © ALGA £9.95 o DX JRS Software
Algebraic Manipulation Lt Acornsaf 2K C ALGA £0.95 w Romik DY Calisto Computers Lid
Asteroids /Frong Gm Aardvark Software e C I £4.00
Asteroid Belt Gm Elec r[ul:]ll,'l- g9 C IF £11.50 JQ David Compuier Software DZ Micro Gen
Appplie
Backgammon Ut  Bug Byte 32K © EA £ER.0O0 JR Creative Software EA Anglia Computer Centre
Battlefield Gm Micro-Aid 52K C 12 £2.50
Banner Do Micro-Aid 16K CIZ £2.95 JS Alirian Data Services EB SBD Software
Beebmunch Gen 1.JK. 5/'W K C I £5.95 A dimg Ltd EC Abacus Soltware
Beebirek Gm  Software for All 16K C KN E7.95 o P Tow s
; Pirates Gm Astec 5/W 16K C 1B E5.50 JuU TX Software ED Qdos Business Software
Up Gm  Miking S/W 42K C KC £3.95 X
Breakout Gm 10K S/'W j6K C IT £3.95 aw Hopesoft EE ditronics
Breakout Gm Hryanis S /W 42K C HW £3.75 EF Computech Sysiems
Bridgeman Gm Bridge 5/W 39K C Kd g | TN, CTBuiisste o
Carbohydrate Metabolism Ed Garland Comp. Q2K C X E18.24 JX Garland Computing EG Electronics Experis
Cashbook & Do Micro-Aid 18K C £3.95 5
Cashbook B Do Micro-aid 16K C 12 E3.95 JY Corona Software EH Artic Computing
Cells & Serpent Gm  Hexagon 5/W 16K C JA E5 04 o
Centipede Gm  Superior 5/W 32K C KH ET.00 I MP Seftwrars & Sevices =X L ompens
Characters Ut Co je E
aracters c”:::[:"l';f[il " e KA Ludinehi Computsr-Assiated Ed Microage Electronics
Character Generator Ut MPS/'W aK C 4z E3.00 Lanzning EK Holly Producis
Character Generator W Sofiware for All 32K C KN £4.95 .
Characters Ut Computer Conceps 16K C Gd g667 | KB B.B.C. Publications L ]
Characters & Emwelope Lt Elecronics 39K C IF E5.50 KC Miking 5/ W EM Merton Electronics
Deefiner Apphied
Chess Gm  Bug Byie A C EA E11.50 KD laverse EN Davinci Computer Shop
Claws Ed Bryants 5/W 166 C HW £3.75 "
Cards Gm Micro-Aid 16K C IZ £2.95 | KE  Alan Turnbull EQ  Calco Software
Cohra /Robo-Swamp Gm  Software for All 168 C KN Ef.95 - o i
Cobra,/Hobo-Swamp Gm  Software for All 9% C KN £6.95 KF Chromasoft EF Richard Francis
Code Race Gm Computer Concepts 168 C G E6.67 KG Liamasalt EQ Microtek Lid
Code Race W Compuier Concepts 32K C GJ Ef.6T
Creative Graphic Pack Ut Acornsoft 16K C AL GA £9.95 KH Superior Solftware ER Diskwise Lid
Creative Graphics Wi Acomsoft azK C ALGA £9.95 g .
Crossed Words Ed  Agtec S/W 16K C 1B £6.50 K Earthshock Software ES Centrol Technology
Hd Bridge So ET Comp Sho
Data-Cuiz Ut Bryants 5/W SIK C HW £4.88 ge Software P [
Database Bs  Computercat 16K C W £11.95 | KK  ME&P Micro Products EU  Micro Computer Prods
Database Bs  software for All 16k C KN £9.95 =
Dedchr B Micro.Aid 16K C 12 £2.95 KL  Calpac Computer Software EV GW Computers
Dedender G Acornsof 32K C AL.GA £9.95 i
Desk Diary Be Acornsofi 37K ALGA £9.95 KM  KCET Sofiware EW C/WP Compuiers
Desk Diary Bs  scomsof 168 ¢ AL £9.95 KN Software for All EX Metrotech Mail Order
Distances Ed  Micro-Aic 5K C IZ £2.95
Digital X-Word Compiler g‘ﬂ N. Darwood 16K ¢ JB £6.00 | KO  Rucksoft EY  Microsystems Lid
DNA Replicatio Garland C 3K ¢ N £17.65 ; '
T % goc 16K © KB £1000 | PA  Ground Control R et Bt
Early Learning Ed pRpcC. 16K C KB £10.00
Early Numhers Ed Bryanis 5,/W 32K © HW 4,80 Frenzy Gm Persoft 18K C I¥ £5.75
Early Waming Gl A5F Sofiware 16K C GE £6.00 FORTH I Acornsofi 3K ¢ AL E16.85
Eldorado Gold Gm Program Power 22K C GK £7.99 Fun Games Gm B.B.C. C KB E10.00
Galaxians G Superior 5/W 32K C KH £7.00
Firien Wood Gm mp 5w K c & £6.50 | Game of Logic Ed  N. Darwood 16K ¢ JB £8.00
Flags Bl micro.Aid 16K ¢ 1Z £2.95 | Games of Strategy Gm B.B.C. 1 C KB £10.00
Flush B Micro-Aid K c 1z £1.00 | Genetic Code Ed Garland Comp 2K C X £17.65
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Geography Italy Corona S /W K C ,,r £5.00
Ghost Maze Software for All g C HN £6.95
Grand Prix Software for Al g8 C HN £5.95
Gol - Bryanis 5/W K T HW £4.88 "
Golf Bug Byie C GAEA £7.00 i Sl
Graph and Charts Pack Acornsoft ] C ALGA £9.95 | 3.0 Basic Gm Kuma 6K C £6.32
Graph and Charts Pack Acornsolfi 16K C ALGA £9.95 Address Book Gm Highlight S/W 4K C £4,60
Great Britain Ltd p SW. Hessel 5/W 30K C W £5.95 | Agent 007 Gm DCS 24K C 3O £3.00
; ; i Aladdin's Cave Ge  Huma C AX.CH £6.32
Hangman : : K Cm o E5.50 | Aldebaren | Gm Sharpsaft 206 C CH £5.85
Hangman 4 3K C Gz E4.00° | Alien Attack Gm | Wolsencroft nMyx C CT £4.60
Home Accounts ‘Do 29K C Iy £12.50 | Analysis Bock B Microtek 48K C EQ £95.00
Home Finance Do 16K C KB £10.00 Animate Gm Huma 48K C AN ABAD £9.20
Invaders G Superior S/W 3K C KH £7.00 Apolle Front Panel Bs Huma 20K C AX £14.35
Invaders G Software for All 16 C KN £6.95 Apallowaord Bse Huma 48K O ANACAD E2R.TO
Invaders Gm Henagon S /W WK T JA E6.00 | Apslloword Bs Kuma 48K U AN AC.AD £63.25
Invaders Gm MPS/W K C 2 £6.50 Ardensoll Toolkit Lt Kuma 0K C AKX £40.25
Inheritance G 5.W. Hessel 5/W 38K C W £5.95 | Artillery/Biorythms Gm DCS 24K C JQ £3.00
Inheritance Ed  Garland Comp. 3K C X 34,70 Asteroids Gm  Sharpsoh 200 C CH £5.85
JUH. Gm  Sofrware for All 30K C KN £6.95 Astro Dodge Gm Huma AKX CH £6.32
dumbles ‘Ed  Bryants S/W 3K C HW £4.88 Auta Cross Gm  Highlight 5/W 8K C CCAB 4,60
Landfall & Serpent ﬁn GT Software 2K C.0wW £6.50 Backgammaon Bm  Highlight S/W oK C CC.AB £5.75
Lisp h  Acormsoft 32K C ALGA £16.85 | Bank Account Do Highlight 5/W 6K ¢ CCAB £4.60
Lisp Lk Acornsofi 16K C AL GA £16.85 Basic Compiler L Sharp 48K C AR £34.50
Mailing A Be  Micro-aid 16K C 2 £3.95 | Basic Extensions Ut Kuma 20K U AXAOAB E14.95
Mailing B Bs  Micro-Aid 16 C 2 £3.95 | Basic Plus Ut Kuma C AX s £13.80
Micro Maths Ed LCL 16K C KA £24.50 Battleships Gm DCS MK C IO £3.00
Maths Translation Ed Corona S/W 3K C O¥ £5.00 Bean Feast Gm DCS MK C O E3.00
Minefield Gm AkF Software 16k C GE £6.00 | Bio-Rhythm Gm Highlight 5/'W 6K C CCAB 4.60
Mission Impossible Gm  Aztec S5/W 16k C IR £6.50 Block QC Gm  Sharpsoft 206 C AB E3.50
Mixed Games Gm 1)K 5'W 168K CIT £3.95 Black Stop Gm  J Waolstencrof MK C CZ Ed.60
Model A Invaders Gm 1.J.K. 5/W 16K C IT £4.95 | Blockade Gm  Kuma 48K C AN AOQAB E6.32
Madel B Invaders Gm LJHK S/'W 32K C T £6.95 Bomber Gm Kuma 6K C AN.ADAB £6.32
Money Fox Ed  Bryants 5/W K C HW E4.88 | Freakout Gm Kuma 48K C AX AD AR £6.32
Monsters Gm  Acornsoft 32K C ALGA £9.95 Breakowt Gm Sharpsoft 20K © AB £5.75
Monster Battles Gan Bryants 5,/W 32K C HW E4.80 | Bridge Gm  Highlight 5,/W 29K © CC £12.95
Multifile Bs PBug Byie 16K C EA £25.00 Brownian Maotion Ed Kuma C AKX E12.00
Music Do BB, 16K C KB £10.00 | CPM Ut Chrystal 48K C AN.AD £172.50
Musical Numbers Ed  Bryants 5/W WK C HW £4.B8 | Calc ll B Kuma 20K C AXAOFZ £39.65
Musical Mumber Box Gm Bryants 5/W 16K C HW £3.75 Camelot Gm Kuma 48K  AXAC AR
Mutant Invaders Gm 1)K 5/'W 16K C IT £5.95 AD.FZ £6.32
MX B0 Type 3 Screen Dump i Software for All 16 C KN h95 Carols Gm Huma 48K ¢ AXAO AR £6.32
Cthello G Computer Concepis 168K C GJ £8.95 Cash Book Bs = Micraotek 48K C £95.04
Orthello Gm Compuier Concepis 39K C GJ EB.95 Casing Gm  Huma C AKX £6.32
Orthello Gm Compuiercat 16K C 11 EB.95 Carch 2000/ Invader G Kuma 12K © AX AOQ AR £6.32
Parity Ed  N. Darwood 188 C JB E6.00 | Cesil I1I Ed Huma 20K C £17.20
Payroll B Micro-Aid 12K C 12 £5.95 | Chase Gm  Highlight 5/ W 6K C CCAB £5.75
Payrall 2 By Micro-Aid 2K C 12 E5.95 Chess Gm Kuma 12K ¢ AXADFZCH £12.00
Feeko Computer Bs  Acornsolt 16K C Al GA £9.95 Children’s Maths Ed Kuma C AN £6.32
Picsave Lt Hewxagon S/W 16K C dJA E6.00 | Chrystal Basic Ut Chrysial 48K © AN.AD E46.00
Fainting Ut BB.C. 16K C KB E10.00 | Colditz Gm  Sharpsoh 208 ¢ CH ER.46
Peeko Computer Lt Acomsoft 3K C ALGA £9.95 | Combat Gm  Highlight 5/W &K © CCAB £5.75
Procvar Lk Micro-Aid 16K C 1 £1.95 | Combat Gm HKuma 12K C AXADAB £6.32
Princess Gm Aztec 5/W I8k CIB £6.50 | Commands Gm  Sharpsofi 20K C AB £5.85
Punctuation Ed Bryanis 5/W 12K C HW £4 88 Composer Gm Highlight 5 /W 6Kk C CC.AB £5.75
Robod Gan Miking S/W 32K C KO £4.95 Concentration Gm Kuma 1ZK ¢ AX.AD.AB £6.32
Searchbas U Micro-Aid 16K C 12 £1.95 | Connect 4 Gm Highlight S/W 6K C CCAB £4.60
Skwash Gm Miking 5/W 32K C f £3.95 Connect Four Gm DCS 2K O I £3.00
Serd Germination Ed  Garland Comp. 3K C EIB.BE | Cosmiad Gm Highlight 5/W 10K C CCAB £5.75
Sheepdog Trials Ed  Bryants S/W 2K C HW E4.80 | Cosmiad Gm  Kuma 12K ¢ AXACADAB 1920
Shootout Gm MFPS/W K C JZ E5.00 | Count and Add Ed Highlight S/ W 22K « CC.AB £5.75
Snake Gm Computer Concepts 32K C Gd £6.67 Cribbage Gm Kuma 12K ¢ AXAQ E12.00
Snapper Gm Acornsoft 3ZK C ALGA £9.95 | Cricket Gm  Kuma o AX £6.32
Sort M/C Ut Micro-Aid 16K C &2 £1.00 Cursed Chambers Gm | Walstencrafi 48K ¢ CZ ES.75
Sorthas Ut Micro-Aid 16K C 12 E1.00 | Data Base Bs  Kuma AHK C AN AD £33.95
Soundplan Ut ME & P Products 16K C KK £10.00 | Data File Gm  Gamer 48K ¢ CZ £29.95
Spacefight Gm Miking 5/W 32K C KC £7.95 Deferment Allowances Bs DCS MK C JO £3.040
Space Warp Gm Bug Byie 3 C GAEA £11.50 | Demons Castle Gm DCS 48K C 40 £3.00
Space Fighter Gm MP S/W 32K C JZ £8.50 | Demon Drive Gm DCS 24K C D £3.00
Space Fighter Gm Superior S /W 3K C KH E7.00 | Disassembler Ut Kuma MK © AX.AQAB £12.00
Space Games Pack 1 Gm Futura 5/W 168 C JC £3.99 | Donky Derby Gm Kuma 12K ¢ AXAQAB £6.32
Space Games Pack 2 ﬁﬂ Furtura 5 /W 16K C 4C £3.99 Double Precision Basic LK Sharp 48K C AB £28.75
Speechparis Ed  Bryants 5/W d2K C HW £4.88 Droulsle Precision Basic i Sharp 48K D AX £dib.00
Squash Gm Aztec 5/W 16K C IB £5.50 Drunken Driver Gm Highlight S/W 6K o CCAB £5.75
Startrek /Candy Floss Gm 1LIK. S/W 16K C T £5.95 | Dybug  Kuma C AR £16.65
Star Treck Gm Hexagon S/W 16K © JA £5.50 | Editor Assembler Ut Sharp 48K C AB E15.50
Statpack Ed  Micro-Aid 32K C 2 £7.95 | Editor Assembler Ut Sharp 48K D AX £51.75
Storybuilder 'ﬂ Bryants 5/W 32K C HW 4 B4 Electian "54 Gm  Sharpsolt 206 ¢ €H ER 45
Stats 1 Bs ME & P Products 16K C KK £15.00 | Electronic Organ Gm Kuma 12K ¢ AKX £6.32
Super Hangman Gm |LJK. S/W 2K CIT £3.95 Electrons | Ed HKuma © AX E12.00
Elecirons 11 Ed  Kuma ¢ AX E12.040
Tables Tesi Ed  Bryanis S/W K C HW E4.BE | Empire 11 Gm  Sharpsoft 20K ¢ AB £5 85
Teacher's Toolkit Ed  Wida Software 32K C FY 30,040 Enigma Gm Kuma 12K C AKX £6.32
The Frog G James Hager 32K C W £6.50 Escape Forth Gm  J Wolstencraft MK C CZ £4.60
3D Maze Gm 10K 5/'W 32K C T £3.95 | Evasion Grd Kuma K C AMAD £6.32
Touch Typist Ed  Computercat 16K C 1 £9.95 Executive Gm Huma 6K ¢ AXAB £9.20
Towns of Britain Ed  Aziec S/W 16K C 1B £6.50 Exploring Africa Gm  Huma 6K ¢ AN.AB £6.32
The Computer Programme F D25 Ut Sharp 48K ¢ AB £57.50
Programs Vol 2 De BBC 32K C KB £10.,00 | Fall Out Gm Kuma 6K AXAD £6.32
The Computer Programme Fireballs Gm Kuma 6K o AM.AB £6.32
Programs Vol 1 Ba BE.C. 16K © KB £10,00 | Football Manager Gm  Highlight 5/W 106 « CCAB £5.75
Threed OXO Gil Micro-Aid 16K C 12 £2.50 | Forth M Kuma C AX £40.20
3D Maze Bm Hexagon S/W 16K C JA £6.00 Foundry Package BS  Microtek 48K C EQ POA
3D Maze Bm Earthshock S/W 16K L K E3.00 | Four in a Row Gm Kuma 6K AXADAB £6.32
Utiliny A U Micro-Aid 16K C 12 £4.95 | Fox and Geese Gm Highlight 5/W 6K C CCAB £4.60
Valley, The Gm CT Software 32K C PF £9.95 Fruit Machine Goy Kuma 6K C AXADAB £h.32
Varkman /Meanies Gm Asrduvark Sofrware 16K C U E4.00 Full Accounting Be  Microtek 48K ¢ EQ POA
Water Relations of Plant Cells Bl Garland Comp. EK C M f18.82 Guess Waord Gm Kuma 6K C AXAB £6.32
I Wordwise Gm Computer Concepts 32K C GJ £74.75 Hangman Gm Kuma 6K AXADAB £6.32
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Pilot Ui Huma C
i ¥ » Poker Gm Kuma A8 ¢
| A Pantoon Gm Kuma 48K
Poseidon Gm Highlight /W 6K C
: qf' Princess & Monster Maze Gm Kuma 48K
& & Program Filing Index Bs Kuma MK C
'_5"' 49 of » Quadrax Gm Huma 48K C
& E ‘E‘,} & & Quest Gm | Wolstencrofit 48K C
& Y 4 J Q"o q} Race Track Gm Huma 48K ©
4 Hacing Gm Kuma 48K
Raider Gm Kuma 3BK
Head On Gm Highlight S/W 10K C CC.AB £6.90 | Reactor Gm Kuma o
Head On Gm HKuma 6K C AXAOAB £6.32 | Rhymes O8 Kuma o
Head On Gm Sharpsoft 20K  CH £5 85 Hoad Hunter Gm Kuma 48K C
Hissing Sid Gm Kuma C AKX £6.32 | Rocket Ed Kuma C
Home Budgen | Do Kuma 4K C AKACADAB £6.32 Tank Wall Gm Kuma 48K C
Hunter Killer Gm | Kuma 48K C AXAB £6.32 | Tenpin Bowling Gm Kuma 48K C
I Spy Ed  Highlight S/'W 20K ¢ €C £5.75 | Timetabling Aid Ed Kuma 2K C
Initant Addidon And The Four Towering Inlerno Gm Sharpsofi 20K C
Rules Ed  Kuma C AN £6.32 Towers of Hanoi Gm Kuma 48K
Intruder Gm  Kuma 48K C AX.AD.AR £6.32 Track Layer Gm Kuma 48K C
Invaders Gm  Kuma 2WK C E6.30 Trader Smith Gm | Kuma 8K C
J S Line 4 Gm Kuma 48K C ANAB £6.3z | Tycoon Gm  Kuma 48K C
Junior Maths and Stepping LI.FU Gm | Kuma oK "-
Stones Ed Huma C AKX £6.32 3‘““"" h g ﬁ“""’ Z— ﬁ
duntor Gm  Sharpsoft K C AB £5.85 et T, ; i
Kentuchy Derby Gm  Kuma C AKX 6 32 Wordpro Bs  Kuma 48K ': AXALC £45.45
KEnights Commander e Knights 48K C AX E28.75 '!.-Umdprl: Bs  Kuma 48K {: ANAC t_'“"ﬁ
Khights Commander h Knighis 48K D AX E74.75 Zen filns U Kuma 4K i: AX *-_"h-”"
Knights Fortran i Knights 48K o AX E’.Dn Editor Assembler Lk Kuma 20K {: AX AD AB 1‘..22.-15
Knighis Wee Pascal Bt Knighis 48K C AX Zmmod Ut Huma K C ALAR £12.00
Large Display Gm  Kuma GAK o AX
Las Vegas Gm = Sharpsoft 20K o AB
Life Gm = Kuma 48K C AN.AD AB
Lunar Gm Kuma 48K © AKADAB )
Lunar Lander Gm  Kuma 48K C AXAD.AB
::;:::‘:“" g-: ?‘:J:'l:::u-m-ml: ﬁ E 2‘: Alcatraz Il Gm Spectral Assoc 6K C 1A 1:8 95
-Hnninr G Highligl';l 5 /W 6K C CC.AB Artillery Gm  Speciral Assoc 16K C JA £7.95
-an of England B Kuma 48K C AD Battleflest Gm  Spectral Assoc 166 C IA E13.95
é'hp o E':nqlml & Kuma 48K ”' AKX Black Sanctum Gm  Mark Daia Prods. 16K ( A £17.50
Mastermind Gm Highlight $/W &K C CC.AB Bugoutic Monitor ith  Spectral Assoc 4K ‘.‘- 1A E19.95
Mastermind Gy Kuma 48K AXADEFZAB 6. Calixto Mland G Mark Data Prods. 16K C JA £17.50
Match the Character Ed  Highlight S/W 28K C CCAB RN ity S Mark Data Prods. SR C S8 g
Mateh the Word Ed  Highlight 5w 28 C CC.AB. Chromasette Gm  Cload Inc 16K C 1A £5.95
Maths Ed |1i:1|1lnl;lhl 5/W MK  CC £ Color Beserk Gm Mark Data Prods. 16K C in l_l‘! 95
Melody Gm Klima- 48K C AX Colour Invaders Gm  Spectral Assoc 16K L I i_l‘! 95
Memory Tests th  Kuma 20K AN.AQAB Compuvaice i Spectral Assoc 16K C IA i.-”- 95
Minefield G Kuma 48K AX Croid G Spectral Assoc LGK 1’_. 1A i.ll 95
Miz-Maze Gm  Kuma 48K C© ANAD Editor Assembler SR Spectral Assoc Es {'. 1A j:'ﬂi g
Monkey Climb Gm  Kuma 48K C AXAD Game Of Life S Spectral Assoc 16K (_ i tl_'i'?:?
Moonlander Gm  Highlight S,W 10K ¢ CC.AB Graphic Animator S Speciral Assoc e ChE et
Mortar Arack G Kuma 48K C ALAD Laser Command Gm E!w“"ﬂ] Assoc L& t: 1A 5_9.*1-:,
Music Composer /Editor Ed Kuma 48K C AXAC.AB Lothars Labyrinth Gm Speciral Assoc 1 C AN E|§_9,,
Marpex E Ed Kuma C X Madness & Minotaur Gm -‘J:D?ﬂl'ﬂ Assnc 16K l 1A “J-“'El
MNewton / Conservation Ed Kuma C AKX Magic Box Lt Spectral Assoc 16k (: I i
Pac Man G Kuma C AX Magikube G Clruur,'uurPl Ware 16K ':: 1A [lli'.ﬁﬂ
Pascal [} Sharp 46K o AB Mazerace Gm Computer Ware 16K (_. 1A I..I-'|.95
Patbrrics B Kums 48K AN.AD Meteoroids Gm  Speciral Assoc 16K L_ 1A l.l‘!.‘?E'
Payroll B Microtek WK EQ Scarfman Gm Cornsofi 4K L_ 1A l.l 1.95
Fayrall Be  Tridata 48K p ID Secs & Diatasoft :g Lr: ]L: ::31;::
5 s W - Sigmon Datasof k-
Picture Count Ed  Highlight 5/W 22K ¢ CCAB it el B Spectral Assoc 16K C 1A £24.95
Space Traders Gm  Spectral Assoc 188 C IA E13.95
Space War Gm Spectral Assoc 18 C 1A E19.95
Storm Gm  Computer Ware 18K C 1A £19.95
m’ — T Sub Hunt Gm  Speciral Assoc 16K C 1A £13.95
— 1 D Drawing Board Gm Computer Ware 16K C 1A £19.95
\ Typing Teacher Gm_ Spectral Assoc 16 C A E19.95
-\ Voyager Gm Avalon Hill 166 C A £14.95
AD O's and X's, Mastermind Gm  Apex 5'W 16K C JT £4.95
A-Maz-Ing Gm Texas BH H AB,CH £24.00
i Addition, Subtraction 1 Ed Texas BH H AB E35. 00
Addition, Subtraction Il Ed Texas 8K H AB E35. 00
Aitack Gm Texas H2K H AB £30.00
Adventure Land Gm Texas K CAB £24 95
Rattlefront Gm TX Sofiware 168K C M £.00
Beginning Grammar Ed Texas BK R AB £20,00
Blackjack Poker Gm Texas BK H AB £24.00
Blasto Gm  Texas BK H AB E25.00
Car Wars Gm Texas BK H ABCH £25,00
Cheguebook Manager Bs  Texas Max 16K D AB £19.00
Chess File Gm TX Software 16K C ) £6.00
Connect 4 Gm Texas BK H AB E24.00
Early Reading Ed Texas BK H AB E35.00
Editor Assembler Ut  Texas 8K K AB £115.00
Electrical Eng'g Library Bs  Texas Max 16K C AB E24.00
Electrical Eng'g Library Bs Texas Max 168K D AR E35.00
Extended Basic Bs  Texas BK H AR E 100,00
| p—
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Four in a Row Gm TX Software 16K ¢ JU Ef, (W) Soccer m Texas £30.0:0
Sorcerers Castle Gm Apex 5/W £5.95
Gamestape 1 Gm  Apex S/W 188 ¢ gr E1.95 | Speech Editor B Texas £35.00
Gamestape 2 Gm Apex S5/W 16K ¢ gr £3.95 | Statistics Do Texas £45.00
Gamestape 3 Gm Apex 5/W 16K ¢ gt £4.95 Strange Odyssey “Gm Texas £24.95
Ghast Town G Texas 8K ¢ ap £24.95 | Siructural Eng'g Library ? Texas £24.00
Golden Voyage Gm Texas 8K C AB £24.95 Structural Eng'g Library ﬁ\ Texas Max & £35.00
Galf Gm TX Sofiware 6K ¢ U £6,00 _.
Graphing Package Pa  Texas Max 16K ¢ AB E14.00 Tl Logo Ut Texas * [N
Graphing Package Do Texas Max 16K AB E19.00 T1 Invaders Gm Texas ‘*f.&‘ £40.00
Tl Trek Gm Texas Max 16K £14.00
Hangman Gm  Texas BK R AR E24.00 Teach Yoursell Ed  Texas IR E20.00
Haurted House Gm  Apex 5/W 16K ¢ gy E5.95 Exiended Basic 3 ;i
Household Money Do Texas BK g AB £25.0:0 Teach Yourseli Ed  Texas * £29.00
Management Extended Basic § Z
Hunt The Wumpus Gm Texas 8K R ABCH £25.00 | Teach Yourseli Basic Ed  Texas 32K £30.00
Hustle G Texas 8K [ aBp L3000 | Teach Yourself Basic Ed  Texas 32K £40.00
Terminal Emulatar Lt Texas HK ES7.00
Lunar Lander Gm  Apex 5/ W 16K C g7 £4.95 The Count Gon Texas BE £24 95
Tombstone City Texas Edih. 0y
Mailing List Bs  Texas Max 16K 1 AB £60.00 | Tunnels of Doom ?.: Texas ﬁ £40.00
Market Simulation Be  Texas 32K C AB £9.00 : 5 £
Market Simulation Bs Texas 32K D AB £19.00 UCSD PASCAL 4 Ug Teuas 38K £AR0, 00
Maths Routine Library Ed Texas Max 16K C AR £24.00 LS Foothall Ges  Texas g : £24.00
Maths Routine Library Ed  Texas Max 16K D ap E35.00
Maze / Towers of Hanoi Gm  Apex 5/W 18K ¢ Jr £5.95 Viden Chess m Texas 8K £50,00
Mind Challenges Gm  Texas 18K R CH £24.95 Video Games | Om Texas 8K £25.00
Minimemary Ui Texas 88 R AB £89.95 | Video Games II Gm Texas ; £25.00
Minimemory Ut Texas ik C ¢ £89.95 | Voodoo Castle B Texas % £24.95
Mission Impossible Gm Texas ﬁ C AR £ 95 0 % ot
Muliiplication Ed  Texas R 'AB £35.00 Yahtzeo Texas o £30.00
Munchman Gm  Texas BK R AB £29 95 S m L]
Music Makers Do Texas Bk R AR £35 04 Lera Zap G Texas BE £24.00
Music Maker Ed Texas 18K D ap £14.00 -
Music Skills Trainer Ed  Texas Max 16K ¢ ag £19.00
Music Skills Trainer Ed  Texas Max I8 0 AR £24 00 Tns- 80
Mystery Funhouse Gm  Texas 8K C AR £24.95
Nim /O's and X's Gm  Apex S/W 16K C g7 £4.95 | A-MazIng G Molimerx Tac Al £6.33
Number Magic Ed  Texas 8K K AR £18,00 | Acquire Gm Avalon Hill 16K C 1A £13.95
Adventure | Gm Adventure Int. 16K Al £13.77
Oldies but Goodies Gy Texas Max 16K ¢ aRp £9.00 Adventure [11 Gm Adventure Ini. m C £13.77
Oldies but Goodies Gm  Texas Max 16K n AR £14.00 | Adventure 11l Gm Adventure Int. e » AJ £13.77
Othello Gm Texas BK H AR £40.00 | Adventures No | Gm Cload Inc 16K C A £11.95
Advanced Programming Ald BN Kansas 16K c H £12.50
Personal Financial Aid Do Texas 8K ¢ AR £9.95 Adventureland Gm  Adventure Int. 16K C IS £12.50
Personal Hecord Keeping Da  Texas 8K R AB £50.00 Ad E18.99
Fersonal Heport Generator Dg  Texas 8K R AB E70.00 Adventure Mysterious Gm  Adventure Int. 16K ¢ Ad E1D.06
Physical Fitness Do Texas BK R AB E20, 0 Adventure Mysterious Gm  Adventure Int. ‘BK D Ad £13.50
Pirate Adventare Gm | Texas 8K R AB £39.95 | Air Raid Gm Ma 16K c 1S £7.50
Pre-School Learning Fun Ed Texas BE R AR E17.00 Air Traffic Control Gm Ma 6K c IS £9.50
Programming Aids | Lt Teuas 18K C ap £9.00 Airflight Simulation Gm Instant 5/W 16K GB.AB £9.95
Programming Alds | U Texas K n AR E14.00 | Airmail Pilot Gm  Instant 5/W 16K ¢ GBAB £8.50
Programming Mids 11 Ut Texas 16K n aB £24.00 Ajedit Bs  Molimerx 32K C Ad £49.95
Programming Aids Il B Texas 16K 0 AB E19.00 | Aladdin Ed  Bryants 5/W 16K HW £3.75
Pyramid of Doom Gm Texas 8K ¢ aAB £24.95 Alien Armada Gm Molimerx 16K C z E11.50
E10.06
Roulette Craps Gm  Apex 5/W 16K  JT £4.95 Alien Armada Gm  Molimerx 2K D A £13.23
Alien Attack Force Gm  Instant S5/'W 16K C GB.AB ER.50
Savage Island | B Texas 8K [~ AB £29.95 | Alien Attack Gm Hansas 166 C M £9.50
Savage Island 11 Gm  Texas 8K - AB E29 05 Alien Defence Gm  Soft Sector Mkiing 168 ¢ 15 £11.50
Saturday Might Bingo Gim  Texas Max 6k c AB £14.00 ; GB £15.50
Alien Defence Gm  Soft Sector Mkting 16K D 1A £11.95
All Stars Gm Instant S/W 6K D GB £26.50
AB £28,95
All Turret Gunnier Gm  Instam 5/W 16K C GB.AB £8.50
Amateur Log Ut Molimers 2K D Ad £18.40
Amazing Maze
Touchdown Gm  Hansas 16K ¢ H £7.50
Angel Worms Gm  Adventure Int. i o AB £14.35
Animation W Molimers 16K c Ad £17.20
Animation Ut Molimers ask p AJ £20.65
Android Nim Gm Molimers 16K c IS £7.50
: Ad £10.06
Arcade Invaders Gm  Kansas 166 C H E9.50
Arcade Seramble Gm  Hansas 16Kk c H £9.50
Armoured Patral Gm Adventure Int. 16Kk C is £15.00
GB £15.00
Armoured Patrol G Adventure Int. 168 D AB f18.99
Ascertain Ui Kansas 16K c I8 £6.25
Assembly Package  Molimerx ‘3K p A £74.75
Asteroids Gm  Molinierx 6K c A £10.06
Asteroids Gm  Molimerx BK p A £13.50
Astro Navigator Gm Molimerx 6K o Ad £14,95
Astraball Gm  Molimerx 16k c Ad £13.77
Asirolog Ed  Molimerx 16K -~ A £10.93
Astronomical Calendar Ed  Molimers 16K  Ad £10.93
|| Asylum Gm  Med Systems 168 c IS £9.50
BT £12.00
Atlantian Odyssey Gm  Guild 16K c 18 £11.50
g: £19.75
Atlantian Odyssey Gm  Guild D £21.50
GB.BT £10.95
Attack Force Gm Big55/W 16K c IS £11.50
Bl Nuclear Bomber Gm  Instant S/W 16K GB £12.50
BT £12.95
BO&1 Bs  Baust Computing 48K D HA £79.95
i e e || Back4o Gm  Molimerx 16K © Ad E10.06
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Cosmic Patrol Gm  Instant 5/W 16K [ GBAB £16.25
Cowhoys Gm p.C.S. 8Kk C IE £4.25
- Creole Lobster Catcher Gm  Molimerx 168 ¢ Ad E1D, (e
Cribbage Player Gm MA 166 ¢ 15 £9.50
Cribbage Gy Molimers 18K C Ad £14,38
Crocodiles Ed  Bryants 5/W 16K « HW £3.75
d‘ Cross Heference Bs  Maolimerx 16K C Ad ER.45
§x ¥ Crowley Manor WGm MA 6K C IS E15.00
ﬂg';- > JP , | Crown of CWL IMDRAS
& " & @" & & ".’ F.d part | Gm  Ogre 16K C IC E10.00
& A q 0’{-" &£ Crown of CWL IMDRAS
part 2 Gm  Ogre 16 C IC £10.00
Crusaders Gm  Molimers 16K C Ad £13.51
Cube Hunt Gm  Molimers 16K C Ad £10.35
Back 40 Gm  Molimerx MK D AJ £13.50 | DLDIS Ut Insiant 5/W 16K D GB £15.50
Back 40 111 G Adventure Int. 16K C AB £14.35 AB E16.50
Backgammuon Gm Adventure Int. 8K C IS £7.50 | DSM Ut Racet Computers 32K D AJd £46.00
AB £7.99 | D-Day Gm  MA 168 C 18 £10.50
Backgammaon Gm Kansas 168 ¢ H 8,50 Danger in Orbit Gm  Instant S/W 16K ¢ AB £12.50
Balrog Sampler Gm  Adventure Ini. 16K D AB £33.70 | Danger in Orbit Gm Instant S/W 16K D GB £15,50
Bandito Gm  Acorn 16K C AJd £7.49 Daredevil Gm  Instant 5/W 168 C 1A ER.50
Barricade Gm MA 168 C 15 7.50 Dark Vaoid Gm  Molimerx 16K © Ad E10, 06
Bandit /Maze Chase Gm Hansas 168 C IH £7.50 | Darts Gm  Molimerx 16K C A £10,06
Banner U Hansas 16K C H £7.50 | Data Base Management Bs  Hubert Howe A C A £28.75
Basic Bidding Gm  Bryants 5/W 16K © HW £9. 00 Data Base Management Bs  Hubert Howe agH D A £32.20
Basic Campiler Accel. Ut Microsoft 16K ¢ Ad £22.94 | Datadisk B Kansas 2K 0 H £24.50
Basic Compiler Accel. 3 Ut Microseh 16K © Ad £45.95 | Data File B8 Kansas 16K C H £9.50
Basic Compiler Aceel. 3 th  Microsoft 16K D Ad £49.95 | Datestone of Hyn Gm  Automated
Basic Insert e Molimerx 16K C Al £10.95 Simulation 16k C GB E13.50
Basic Insert e Molimerx 32K D AJ £14.39 Datesione of Ryn Gm  Automated
Basic Programming Sysiem UE  Instani 5/W 166 C AB £12.50 Simulation 1K C 05 £14.50
Baskethall Gm  Molimerx 16K C Al £10.95 | Dataquiz Ut Bryants /W 16K C HW £3.75
Basketball Gm Molimerx 32K D Ad £14.39 Day of the Week Bs  Molimerx WM CAd E5.75
Batile Bastogne Gm MA 16K C 15 10,50 | Death Dreadnaught Gm  MA 16K C IS E10.50
Battle 5. Viih Gm MA 16K C IS 10,50 Deathmaze Gm MA 16K IS £10.50
Baitle of Britain Gm  Molimerx 16K C AJ E15.55 Deathmaze S000 Gm  Med Systems 16K C 1A £10.95
Batile Ground Gm  Instamt S/W 16K C GB.AB £8.50 | Decision Master t Sytonic S/W a2k D GB £35.50
Bearings Ed  Bryants 5/W 16K C HwW £3.75 D al Dan Ed Bryanis 5/W 16K C HW £3.75
Bedchest 11 Gm  Adventure Int 16K C AR £20:95 Defence Command Gei.  Big 5 S/'W 16K C 15 £11.50
Beswary Gm  Molimerx 16K C IS £7.50 GB,BT £10.95
Ad E10,06 Defend Gm  Molimers 16K C ACH £14.95
Beginner's Russian Ed  Instant 5/W 16K C GB.AB £8.50 Defend Gm Molimers K D A £18.40
Biorhythm Ed  Molimerx 16K C AJ £8.63 Deflections Gm  Adventure Int. 8K ¢ AB £14.35
Biorhythms Do Kansas 18K ¢ IH £7.50 Delay U Hansas 16K C H £6.25
B-1 Nuclear Bomber Gm  Avalon Hill 16K © 1A E11.95 | Demell Gm  Instant 5/W 168 C IE £6.50
Blackboard Ui Molimerx 16K ¢ Al E10.06 Descriptive Statistics Bs  Molimers 16K C Ad E15.40
Blackjack Master Gm  Molimerx 16K C Ad E21.15 Differential Equations Bs  Molimerx 168 ¢ Ad E16.10
Blackjack Master Gm Molimers 32K 0 Al £25.42 | Direction Finder Ed  Molimerx 16K C Ad E15.40
Blink 1 U Molimers 32K D Ad E17.00 | Disassembler Ut Molimerx 16K . Ad £10.35
Blockade Gm  Molimers 16K C Ad £7.4% | Disassembler Lk Buy Byte 16k C GB £8.25
Bradley Estate Mystery Gm  Ogre 16K ¢ IC £10.00 2 AR £8.50
Bridge Partner Gm MA 16K C IS £13.50 Diassembler Ut Kansas 6K C IH EB.50
Bridge 2.0 Gm MA 16K C IS £13.50 Dise Directory bt Molimerx K D AJ £20.13
Bright & Early Ed Molimers 16K © AJ £R.90 | Disc Editor Ut Instant 5/W 16k D GB £30.50
Build High DHsc Scope Lt Instant 5/W 16Kk D GB £15.50
Knights Tour Gm Kansas 16K C IH E7.50 | Discaid U Molimerx K D AJ E19.49
Business Analysis Bs  Instant 5/W 16 C GB £59.25 Discator L] Molimers 2K D Ad £29.90
Business Analysis Bs  Insiani 5/W 16K D GBAB EBZ.00 Dinieper River Line Gm  Avalon Hill 3K ClA £12.95
Buzzword Ed  Molimerx 16K C Ad £5.75 | Dnieper River Line Gm  Avalon Hill 2Kk DA £17.55
Byte Saver Ut Hansas 168 C IH £6.25 | Doctor Chips Gm  Instant S/W 16K C GB £12.50
CTN Siock Bs  Baust Computing 48K D HA E79.00 | Doctor Chips Gm  Instant 5/W 16K [ GB £14.75
Calendar L Molimerx 16k C AJd £10.29 | Domes of Kilgari Gm  Ma 16K C IS £11.50
Car Doctor Do Hansas 6k C IH £7.50 Dominoes G Molimers 16k C Ad £9.15
Cash Register Bs  Molimerx 16K C AJ E10.29 Dominoes G Molimers 2K D Ad E12.65
Catalogue Do Bryanis 5/W 6K C HW £3.75 | Doomwatch Do Hansas 166 C H £7.50
Character and Monster Dhasort Ui Maolimers 2K C Ad £27.60
Gienerator G Ogre 16Kk C IC £12.00 Double Take 3741 Uk Molimerx 6K D AJ £44.85
Checker King Gm Personal S/W 16K ¢ AJ £16.10 | Double Up Ut Kansas 16K C IH £6.25
Chemical Formulag Ed  Molimerx 16K C AJ £10.95 | Dragon Quest Gm  Instant 5/W 16 C IS E10.50
Chegue Book D Molimers 6K C Ad £15.53 | Dragon Quest Gm  Instant S/W 166 1 GB £17.50
Chess Partner Gm MA 16K IS £49.50 Dragons of Hong Kong Gm Adventure Int. 32M ¢ AB E18.99
Claws Ed  Bryants 5/W 6K« HW £3.75 Diraughis Gm Molimerx 16K © Ad £14.95
City Encounters Ut Molimerx IBK C Ad £17.20 Draughts Gm Molimerx oK D Ad E18.40
Climate Comp Bs  Instam S/W 16K AB £20.50 | Draw and Graphics Resolver B8 Maolimerx 168 C Ad £10.95
Cload Cassetie Gm Cload Inc 16K C A £5.75 Dreamworkd Gm  Molimerx 16K C Ad £10.06
Cloze Ed Bryants 5/W 16K C HW £3.75 Diriver Gm Molimerx gk C Ad £6.33
Code Breaker Gm  Molimerx 16K C AJ £7.49 | Duel-n-Droids Gm Molimerx 16K C 15 £9.50
Combat Gan  Adveniure Int 168 C AB £12.50 Dungeon Escape Gm  Computer Shack 16K C GB £11.95
Company Director Gm  Molimerx 16K © AJ £17.19 Dungeon Escape Gm  Computer Shack 16K D GB £15.50
Compression Uility Ut Instant S5/W 16K C GB £15.75 Dynamic Device Driving Ut Instant S5/W 168 [ GB £20.50
AR £16.50 | Dynamic Device Driving Lt Instant 5/W 16K C GB £15.50
Comproc U Maolimers 16K C Ad £15.80 AR £16.50
Comput-A-Organ Ed Molimers 16K C Ad £6.85
Compuier Acquire Gm  Adventure lat 16K ¢ 1A E10.15 Early Mumb-ers Ed  Bryants S/W 16K © HW £3.75
Compuier Acquire Gm  Avalon Hill 16K C A E17.25 Edas Dt Molimerx K D A £53.49
Computer Pools Do Molimerx 16K C AJd E16.68 Edit th  Molimers 16K C Ad £20.13
Conflict G MA 18K C IS £10.50 | Editor Assembler Plus Ut Molimerx 16K C Ad £24.95
Conflict 2500 G Avalon Hill 16K CIA £12.95 | Editor Assembler and
Conseguest of Chester Wood — Gm Adventure Int, 16K C AB 18,99 Debugger Ut Hansas 16K C iH £19.50
Constellation Ed Molimers 16K C Ad £14.30 Edjust - Molimers 37K D Ad £18.40
Constellation Ed  Molimers 2K nAd £17.83 Eights Gm  Emjay 16K C 16 £7.00
Conv/CPM Ut Molimerx K »Ad E20.70 Electric Accountant By Molimers 48K D Aj £28.75
Convoy Raider Em  Avalon Hill 1A £10.95 Electronic Breadboard X Instant S/W 16k C GB £39.75
Cop 16K Ut Malimerx 6K CAd £12.95 AB E40.95
Copsys Ut Molimerx 16K  Ad £12.95 Elemental Maze Ed  Molimerx 16K C Al £10.93
Corplan Gm  Molimerx 16K C Ad £32.79 | Eliminator Gm  Adventure Int. e 15 E15.00
Cosmic Fighter Gm Big 55/W C 1A £10.95 Eliminatar Gm Adventure Int. 16K o AB E18.99
Caosmic Fighter Gm MA 16K CIS E1L.50 | Emperor Gm  Molimerx 16K © AJ £15.53
Cosmic Patrol G Instant 5/W 16K  GB.AB E12.50 Empire Gm MA 16K C IS £10.50 |
§
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Empire of the Overmind Gm  Avalon Hill 48R ClAa EL795  jouasion Orion Gm  Automated S £18.50
Enhanced Basic e Molimers 16K C A E27 .60 RS Cimulation : i
Enhanced Rasic Uy Molimers am LAl £31.05 | pnumsion Orion Gm Automated £ £15.75
Epsan Patch iy Molimerx 16K C Ay £13 80 . Simulation : y o
Epson Patch th  Molimerx oK D Aj £17.25 Investor's Paradise Gm Instant 5/W ﬂ . EB.50
Escape from Tramm G Adventure Ini. ﬁ CEs £15.00 | Jubbertalky Gm  Automated e
' B £18.99 " Simulation 16K Ugp £18.95
Everest Explorer Gm Molimerx 6K C Al E10.06 | 504 Fighter Pilot Gm Instant 5/W 168 CgEap £12.50
Escape G [ansas 16Kk CH .50 1 yumbe Gm Molimerx MK Cay £17.25
Everest Explorer G Molimerx doR DAL i.l_3.50 Jumbao 3 -.G! Molimerx DM £19.55
Everyday Russian Ed  Instant S/W 16K ¢ GBAB £8.50 Jumbles Ed  Bryants 5/W g C “:. £3.75
F for Freddie Gm HKansas 16K “IH £9.50 KFS-B0 o MA e D s £75.00
Facio Bingo B4 BransS/W  geg C HW £3.75 | Kevboard B0 Do MA I8k Cig T
Facto Finder Ed  Brvanis 5/W 166 C HW £3.75 | pyup e MA K Cig £10.50
Fairytale Adventure Gm Molimerx 16K C A £10.06 KVP Disk o MA %K D 15 E18.50
Fastgammon Gm MA 16K C 1S I:H.O'ﬂ Keyspeed Ui Kansas 1K Ty £6.25
Family Tree Dg  Molimers g D Ad £20.70 | gid's Gallery Gm Instant 5/W 16K C AR £R,50
Farmer Brown Gm Molimerx 16K C Ad E7.4% Kid Venture | G MA ! m Clg £12.50
Fed Ly Molimerx aag D AJ !Iﬂ'.ﬁl_'l Kreigspied I Gm MA 6K Cis f£10.50
Fetch Uy Molimers gk D AJ £15.55 | | sbel G Instant S/W 1K Cgp £18.75
File Handling for Cassette Ut Molimerx 16K C Ad £15.93 AB £20.50
File Handling for Disc Ue  Molimers s2x D Al £28.75 Labyrinth Gm Med Systems 16K Ca £11.7%
Filter Package Lit Maolimers 32K D AJ £d.25 % : : BT £10.95
Financial Analysis Bs Molimerx 32K D Aj Ed6.00 Labyrinih % MA 16K C i £10.50
Find it Quick L Instant 5/W 64 D GB £39.75 Lager Defence " Gm Med Systems 16K C B £11.95
AR : £40.95 Laser Defence Gm Med Systems 1K Ygp £14.50
Flight Path Gm  Instant 5/W 168 C GBAR £8.50 | \gp Ui Molimerx 48K [ 4y E19.55
Flight Plan ta  Molimers gk D AJ E20.70 Life Two “ MA 16K s £7.50
Fligpy Gm MA 16K C 15 E10.50 | |ji1le Red Riding Hood Gm AdventwreIni. | jgK C ag £14.35
Flight Simulator Gm MA 16K C 15 £20.00 Local Call for Death ! Adventure Int, 2K D ap £18.99
Flying Circus Gm Instant S/W 16K I AB §24_50 Lords of Karma i Avabon Hill 40K D 1A £14.95
GB E25.00 | 4 4rd of the Rings Gm Kansas Wk C B £9.50
Forbidden City Gm Fantastic 5/W 16K D IA £24.95 Lost Duichmans Gold Gm MA K s £9.50
Forbidden Planet Gm Fantastic 5/ 4K DA £24.95 L L Gm  Adventure Int. T 15 E11.50
Forest of Mordor Gm Molimerx 8K C AJ £8.63 o AB £12.50
Fortran Ui Molimerx sk DA E74.75 | | ynar Lander Gm Adventure Int. WK D ap £18.99
Fortress Gm Soft Sector Mhiing jgg D 1A E15.50 | ) g e Hansas 16K <y £6.25
Fortress Gm >oft Sector Mkiing 16K Cia E11.95 Magic Paper Calculator De MA 16K = IS £9.50
Fortress &m MA 16K C Al E10.50 | pgas) File L Instant S/W ~ Dgp £75.25
Fox and Hounds Gm Molimerx 16K C Al £7.48 Mai Mad 101 Bs MA a8k D 5 £55.00
French Vocabulary Ed Molimerx 16l C Al £17.19 Martian Adventars G Emjay 16K C G £12.00
Frog B vdventure Int. 16K C AB £1250 | pagier Cab Qg Bryants S/W 16K C Hw £3.75
Frog G Kansas 16K C Al E7.48 | Magter Directory U Instant 5/W 16Kk D cp £21.00
Frogs /Logic Gm Hansas 16K C H E7.50 Master Reversl % Instant S/W 16K D GR £23.75
Galatic Empire Gm Adventure Int. 1wk C IS E10.50 Matchmalker Gm Adventure Int. 16K T AR F14.35
AdAB £9.78 | Maths Master Ed Instant S/W 16K C aAp ER.50
: : Maxi-Micro Manager Bs Adveniure Int 48K F ap £84.50
Galatic Firebird Gm Kansas 16K T M £9.50 | Memdump Ux MA 16K © 5 £6.00
Galactic Revolution Gm Adventure Int %K C AB £18.99 Mean Checkers Gm MA e C s £11.50
Galactic Revolution G Adventure Int. K © I8 E1D.50 Merge “ Kansns 6K C M £6.25
Galactic Trader G Adventure Int. wK C IS E1D.50 Meteor Mission Gm Big 5 S/W 16K © 1A £10.95
Galactic Trader Gm  Adventure Int. szK D AB E18.99 Meteor Mission 11 Gm MA 16K C g £11.50
Galaxy Invasion Gm Blg 3 5/W 16K C 15 £11.50 Microcosm | G Basic & Beyond S5 C A £11.95
Game Of Life Gm MA 16K C IS E6.50 | Micracasm 2 _ Gm Bosics & Beyond g C a £19.95
Gammeon Challenger Gm MA 16K C IS £10.50 | Microcasm 3 ‘Gm Basics & Beyond | jgK C pa £19.50
Gammon Challenger Gm Molimerx 16K C Ad F10.06 Micratype Do Kansas 16K C H £12 50
Gammon Challenger Gm Molimerx 3 D Ad £13.51 Midway Campaign : ﬁn Avalon Hill 16K C 1A E10.95
Gauntlet of Death Gm Programmer’s : ; Minicrossword Ed MA 16K C 15 £12.50
Guild 168 © GB £15.50 | Minotaur G Instant /W 16K C AB £8.50
Gauntlet of Death Gm Programmer’s Missile Artack " Gm Adventure Int. 165 C ap £12.50
Guild 166 © GB £15.50 | Migsion Impostble Gm Adventure Int, 16K 5 £12.50
G.C.E. O'Levels AB E18.99
Tape 1 Ed Bryants S/'W 168 T HW £9.00 Model 1 1o 3 U Kansas 16K C £8.50
Tape 2 Ed Brvans S/W 16K © HW £9.00 Monopaolisi Gm Baust Computing g C ya £7.95
Gencop Ly Maolimerx 168 C Ad E10.06 Monopolist Gm Baust Computing g D HA £10.95
Geography Explorer Ed Instant S/W 16K AB £40.95 Marloc's Tower Gm MA S C 5 £14.50
Ghost Town Gen Adventure Int. 16K C IS £12.50 Mortgage Cabculator Do MA T is £5,00
AB £18.93 Mountain Shoot Gm  Adventure Int. 1K D am L18.99
Golfers Challenge Gm MA 16K C 15 £10.50 | myliple Choice Creation Ed Kansas 16K C £12.50
Golden Voyage Gen Adventure Ini, 6K C IS £15.00 Multiprint Uy HKansas 16K C H ER.50
AB E1B.99 | wyisic Master Gm Instant 5/W C GB.AB £8.50
Galf Gm Molimerx K D A E17.09 | ayycical Yat.C Gm Adventure Int. 168 C am £12.50
Gaoend Games Mo.l Gm Cload Inc 16K C 1A £11.95 Money Box Ed Bryants S/W 168 C HW £3.75
Guns of Fori Defiance Gm Awvalon Hill 32Kk C 1A £12.95 Muystery Funhouse Gis Adventure Int. 16K C 1s £12.50
Guns of Fort Defiance G Avalon Hill 32K D JA 14.95 o £18.99
Gun World Gm Dare 16K C IC £10.00 | pewdos-80 Ver 2.0 W MA 6K U s £110.00
Graphics Assembler Ut Kansas K C H E7:50 MNewdos + U MA 16K D 5 £45.00
Graphs Ed Bryants 5/W 168K © HW E3.75 Mewdos + 40 Track W MA 6K D s £47.50
Graphit o Molimerx 48Kk D AJ £19.55 News 80 Bs Baust Computing  g8K D ga POA
Gridref B Brysnts S/W 16K © HW £3.75 | Night Flight Gm Instant S/W 18 < GBAB £8.50
Hellfire Warrior Gin 16K C IS £21.00 Nominal By Tridata 48K D D £170.00
Highway Code Da  Brvanis 5/W WK © HW E3.75 Norion Forth '“ Adventure Ini. Az D AB E33.70
HMS Impetuous Gm 32 V' AB E1K.99 Marth Ailantic Raiders Gm Tridata K oA £11.95
Home Budget Planner B 16K C G £8.00 | nNymber Bonds Ed Bryants S/W 168 C Hw £3.75
House of 30 Gables fm 16Kk C AB £8.50 Nisinber Serbes Ed A K C s £12.50
Hyperlight Patrol G Fantastic 5/W 16k P GB £11.25 Nuke War Gm Avalon Hill 15K C A £i0.95
1D Mailing List ty  Instant S/W 16k P GB E19.50 | Opice Accouting B MA 16K C 5 £15.00
| AR E20.50 04l Tyeoon ‘Gan Instant 5/W 168 C AB EB.50
IRV (1] Instant S,/W ek D GB £23.75 GB £9.95
IRV Uy Instant S/W 16K C 18 £16.50 | 014 McDonald's Farm Gm Adventureint.  ggKk C ag E143
AB £20.50 Olympic Decathlon Gm MA 1w C 15 £15.50
Infinite Starirek F oy Kansas WK T IH £9.50 On Guard Ed Bryants 5/W 168 C HW £3.75
Inventory Conirol B MA 16K C IS £11.00 Pascal-B0 i 4% D IS £75.00
Inventory Control Ba MA 2K D IS £50.00 | paratorm U Molimers A D ay £18.98
Inventory's’ B MA 168 C IS £17.00 | paience Gm Bryanis /W 15K C pw £3.75
Invoicing B Tridata 48K D ID £140.00 Payroll By Tridaia WK D D £170.00
Instant Calculator Do MA 168 C IS £8.50 Perfect Pong 'm Instant 5,/W 16K C GB,AB £12.75
Interlude Gm Syntonic /W C GB £20.25 Periodical X.Rel Do MA 16K C 5 £9.50
Interiude Gm MA 16K C IS £18.00 | pergnnal Bill Paying Do Instant S/W 16K C am £6.50
Invaders From Space Gm MA 6K C IS £10.50 | pergonal Accounis Do Hansas 188 C 4 £9.50
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Seadragon MA C £15.00
Sea Wolf G Kansas C £9.50
Sea Wolf Gen Molimenx EC 8 E10.06
Sea Wolf ﬁ- Malimerx (1] £12.65
Semi Conductor Theomny H MA T £9.50
Showdown ﬁ Adventure Int. g C £12.50
Sihverflash % Adventure Int. C £12.50
Simutec Gea  Adventure Int. e E12.50
Simiplify 1t i MA ox D E12.00
Six Microstories % Adventure Int qoe D E£14.35
_ S Skirmish 80 G Instant S/W 168 C £R.50
35 R 5 Jarrior Adventure Int £ c £11.50
Personal Finance Do Ma ﬁ cish £8.50 o m 16K £18.99
Pinball Gm MA : cls £10.50 ] B Adventure int s £10.50
Pinball Bounce /Robots Gm  Kansas 16K C IH £7.50 o . m £14.35
Pirate Adventure Gm Adventure Int. 16K C IS £12.50 smal-LDOS We Molimers 16K D £43.70
ki AB £18.99 Smartwork G Instant 5 /W 16K C £R.00
Pilat U Ma 16K C 18 E23.00 Snake Eggs Gm MA 160 C £7.50
Pits of Angband Gm  Hansas 6K C IH £9.50 Space Casile Ge Instant S /W 16K C £11.95
Planet Miners m Avalon Hill 16K C Ia £10.95 Space Intruder B Adveniure Int. 16K C £14.35
Planeioids Gm  Adventure Int, 16 C 15 £15.00 Space Intruders Gm MA 16K C E£15.00
; AB £12.50 | space Intruders Gm MA qap £18.50
Plus Sound Dt Kansas 16k C #H £7.50 | Space Shuttle Gm | Instant S/W 16K © £12.50
Pre Flight Das  Ma 6K C 15 £7.50 Special Sampler Gm MA 168 C £6.50
Programmer and Primer U Instant 5/W 16K C AR £8.50 Star Fighter Gm  Adventure Int. 16K C £20,95
Programmer's Converter tH Instant S /W Iﬂt | il ﬂ. EB.50 Star Scout Gm Adventure Int. 16K C £14.35
Pontoan Gm  Kansas 18K C I EBS0 | Star Trek 3.5 Gm Adventure Int, 38K D £18.99
Pork Barrel Gm MA 6K ciI5 £6.50 Space Trek G Instant 5/W lﬂ( C £6.50
Punciuation Ed  Bryants 5,/W 6K Hh % £3.75 Speechparts Ed  Bryanis S,/W 16K C E3.75
Purchase BS  Tridata 48K D ID E170.00 |, Spelling Bullder Ed MA a7K C £15.00
Pyramids of Doom Gin | Adventure Int 6K c IS E12.50 prllm‘rr EBA  Bryants S/W 6% C £1.75
i : AB E18.99 | oo olliest Ed  Bryants /W 16K © £3.75
Q5L Manager Do [nstant S/W 16K AB E16.50 Spider Mountain Gm MA 168 C 3 £9.50
Quick Change B8 Baust Computing 16K C HA £9.95 Starfighter Gm MA 16K C IS £18.50
Cuick Change Bs  Baust Computing 16K D HA €12.95 | siarflest Orion G MA 16K © : £18.50
Random Dungeons Gm Ogre 16K i€ £10.00 Siarflite G MA 16K C g £10.50
Random Dungeons Gm Ogre K- C IC £5.75 | Searlord G Pryants 5/W 6K C & E10.00
Renumber and Compress Bt Instant S/W 16K ¢ AB ; £8.50 Siatistics Ed  MA K C 5 £6.50
Renumber 3 Ma ﬁ C : £6.50 5T.AD U MA 16K C IS : £15.00
Re-Number Kansas . C ; £6.25 | Siorybuilder Bryants 5 /W c £12.50
Remodel & Proload i MA 6K c Is £26.00 et o - i e - i £3.75
Repeat Ut Hansas 16K C H E6.25 | Suack Bs  Tridata 48K D £170.00
Rescue Ut Kansas 6t c H E6.25 | Ginck or Bonds Gm  Avalon Hill 16K C £12.95
Rescue At Rigel . MA 168 c B £18.50 | gione of Sisythus Gm  Adventure Int. 32K D £33.70
Road Safety Ed  Bryanis S/W 16K C HW £3.75 ST-8i) U ™A 16K C £34,00
Rohot Attack Gm Big 5 K C I8 £115¢ | srs0n U Ma 16K D £45 00
Roots Ba  ma 3K plIs E17.00 Strange Odyssey B Adventure Int. 6K C £12.50
RPN Calculator Do ma 16k c I5 £7.50 : £18.99
RSM Z Monitor Ut ma K C 5 E16.00 | gynday Golf Gm Adventure Int, 16K [ £18.99
RSM 20 Manitor L ma 165 o is £20.00 Surveyor's Apprentice Ed  Instant 5/W 16K C ER.50
SDM | Adventure Int. AR c an £20.12 Super Breakthrough Gan Kansas 16K C EB.50
Sales Bs  Tridam 48K | D E170.00 | Syner Copy L Ee— 16K C £9.50
Santaparavia Gm  |ngant 5w ﬁ ¢ AR £8.50 Super Nova Gm Big 5 16K £11.50
Sargon II Gm. A cls . £20.50 | guper Pims Data Base Do M 16K C £10.50
Sargon Il Disk Gm ma 8K IS T £23.50 Super T-Legs Ik Ma 16K © £7.50
Savage lsland | Gm Adventure Int 16K - 1S i £12.50 Sl U MA K D £21.00
: AB £18.9% | o perkeys Ut A 2K D £35.00
Savage Island 11 G s duenture Int. 16K IS £12.50 | Syper Simen Ut MA 16K C £7.50
AR £18.99 | cwamp War Gm Instant 5 /W 16K C £12.50
Scarfman Om Cornsoi 16K 18 ; £11.50 Swords and Socery Gm Hansas 16K C £9.50
Scientific Calculator Ed ma 8 c B £14.530 | Suord Of Zedek Gm MA 18K C £11.50
Screen Print W gansas 168  H £6.25 | System Copy Mod | Ui MA 16K £9.50
Screenhold HE ma = £6.00 System Master Monitor Ui Kansas 16K © £17.00
System o Basic U Kansas 16K C £8.50
Teapy 111 Mod I Lt ma 16K C £10.50
T-Step b ma 18K C £7.50
TLIDIS U Instant S 0W 16K £12.50
THS Test R Instant 5 /W 166 ER.50
TRS-B0 Opera Do ma 16K £7.50
Tables Test Bl Bryans 5w 168K © £3.75
Tanktics Gm Avalon Hill 16K © £15.95
Targetsaunds Ed Bryants S/W 18K £3.75
Teachers Assistani 1 E‘ MA 16K £9.50
Teachers Assistant 2 Ed M 16K C £9.50
Teachers Assistant 3 Ed " ma 16K C £9.50
Teacher's Aid Ed  nsiancS/W 16K £34.50
Temple Of Apshai Gm M 16K £18.50
Temple of the Sun Gm | nstant S/W 16K £16.50
The Count G| Adventure Int. 16K C £12.50
5 E18.99
The Mean Checkers Machine B8 Agventure Int. 16K ¢ £14.35
The Congo Mission Gm Bryants 5 /W 16K £10.040
The Quest Gm Bryanis 5/W 16K £1Z2.00
The Secret Wilderness Gm Ogre 16K ¢ £6.50
Toolkit Ut Kansas 16K £12.00
Time Traveller Gm Mp 16K £10.50
Time Trek LT 16K £10.50
Tiny Pascal it ma 18K ¢ £17.00
Timser Ed  a 18K ¢ £10.50
Tiny Compiler Ut ma 16K £12.50
Towers Ed  Bryants 5w 18K £3.75
Treasure Quest m Adventure Int 16K £14.35
Tunnels of Fahad ,h Adventure Int. 16K C £12.50
Turret & Track G 16K £7.50
Two Heads of the Coln Gm sdventure Int. 32K £18.99
Typing Teacher B s 5/W 1R £8.50
Typing Tutor D8 pa 16K £12.00
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Typewriter Ul Kansas 16K CIH £6.25 | Defenda | Llamasoft S5 C HN £9.95
Ultra Man Uk Insiant 5/W 16K AB EZ1.50 | Deflection n . S AR E7.00
Ulira Mon Ut ma WK C 18 E17.00 | Deflection E Hi-Tech 3K C CFAD E8.62
Up Periscope Gm MA 16K C i85 E10.50 | Dice € MAC 3K - UM £5,50
Utility 11 Ut | Instant S/W 18K C A £68.50 | Diggles Kitchen Vol 1 Be. Micro Computer 16K ¢ [HK £4.99
Valley Gm CT Software 16K C PF £9.95 e Ss/w e
Valley of the Kings G| Instant 5,/W 16K C IC E10.00 | Diggles Kitchen Vol 2 De Micro Computer 16K HK £4.99
Venture Gm Horizon S/W a6K C A £11.95 = sw it e
Vocabulary Builder 1 Ed mMna 16K C IS5 £12.50 | Diggles Kitchen Vol 3 Micro Computer 18K ¢ HK £4.99
Vocabulary Builder 2 Ed ma 16K C 18 £12.50 ”: 5w e 3
Voodoe Castle Gm' Adventure Int. 6K C 5 £12.50 | Dive Bomber Gm MAC 3K M £5.50
; AB £18.99 | Dragon Maze 6% Adcom 4K - AB £7.50
Voyager Gm Avalon Hill 16K C1a Ei12.95 Diragon Magze O Hi-Tech 3K c FI ER.30
What Mexi? Gl Baust Computing 4K D HA £6.95 i CF.AD ER.62
Whai Mexi? Gm Baust Computing 4K C HA £3.95 | Dune Buggy Gmy Rabbit 5/W - ¢ AW £4.99
Waord Processor Bs  Hansas 16K CH £19.50 | Duplicate G Paysoit 3K £5.25
Ward Waich Ed  Instant S/W 16K C 1A £6.50
X-Wing Fighter Il Gm MA I6H C IS £7.50
K-Hef Ui mMaA WK Cis £7.50 | Explosion Gm Big Softie 3K ¢ a £4.50
¥-Y Bar Bs mMa 16K C 18 £10.50
Yahtzee Gm  Kansas 16K C IH ER.50
Your Life Score Do Bryanis 5/W 16K © HW £3.75 | Fire Trek G Hi-Tech 3K - Ay £7.80
Zossed in Space Gm Adventure Int, iﬁﬂ D AR £14.35 FZ £5.30
Zossed in Space Gm Adventure Ini. 6K C CH £10,00 CF.AQ 8.6
9 Kid's Games Ed  ma 16K C 15 £12.50 | Fly Snatcher Gm PR Software M HN £7.95
76 Basic Programs Da mMa 16K C IS £23.00 GV £7.50
* Frogges Gm Rabbit 5/W 8K AN £7.99
Editor / Softkey 24 B Llamasolt K G £6.00
Game Graphics & Graphics =
; Editar U Soit Toys K 6 £B.00
3-D Maze Gm Adcom 8K C AB £7.50 | Games Tapel G Titan 3K - HS £5.00
3-D Maze Gm Hi-Tech M C FZ £8.30 | Grand Prix Gm Hi-Tech aK | :a‘!(.a.ss
CF,AQ £8.62 ; £7.80
A-Maz-Ing G Aundiogenic BE O AACHHM E6.99 Graphvics Ut Adamsadi 3K C R £19.00
Alien Gm Commaodore dK  H FZABGF Graphvics th Adamsoh BK c iR E19.00
CF.DM.CH Gun Men Gm  Hi-Tech o g ET .80
FDLFF.AA £19.95 EE.30
Alien Attack G Adcom 5K C AR £7.00 i CF.AQ ER.62
Alien Attack oy Hi-Tech 3 C CFADQ 8 62 3
Alien Blaster G Paysol Sk C FP E5.25 Hangman Gm Paysoii K - FP £5.25
Alien Blaster Gm MAC 3K C M £5.50 | Hangman Maihs BR Audiogenic C AAHM £7.99
Alien Blitz Gen Audiogenic 3K O AAHM E7.99 Head On W Computermal K - m» £R.95
Alien Blitz Gm Audiogenic 5K o CH £7.99 Hesdon Gm Hi-Tech 3K ¢ CF.AD £R 62
Alien Maze Gm Adcom BK AR £7.50 | Highways Plot Gm Adcom 8K . AB £5.00
Allen Maze Gm Hi-Tech I CFR £330 | Mires/Multicolor B Adamsoh LU £13.00
CF,AQ EB.62 | thilities
Alien Invasion Gm  Computermat aK C P ER.95 ;
Alien Wars Gim Hi-Tech 3K C :?f :-_;': ::: ICBM G HiTech g c E!ZF&G £8.62
CF.AG £3 62 Invader Fall Gm Hi-Tech L & an ::”j
. . 6
:I“Ui: i f;: :I'i"ll;"!:‘”'" : ::g E :a‘"" tf:: Indi 500 Gm Hi-Tech 3K - CFAOQ £8.62
o b pgenivbac Ak Inira, to Basic 1 Ed | Commodore K C AAAR E14.95
GV £7.90 Invader Fall Gm Adcom K c 8 £7.50
Asteroid Beli Gm Adcom 8K C AB 2 ] ki O —— 3K oAa H"J.,
Asteraid Belt Gm Hi-Tech K C CEAD 862} oo 0 K kg H‘ e
Asteroid Blitz Gm Mossoft 3K C JO £ 04y y
Asteroids G Bug Byte 5K C HM £8.99
Asteroids Gan Arcadia 3K C KQ £1.99 : . F
Astro Shed Gm Arcadia 3K  C KQ £1.99 delly Monsters Gm Commodore 3K R $~(é§'2: £19.95
Avenger Gm Commodore 3K R FZLABGF CH' ;
CF,DM,CH e ' 5K
FDFRAA  c19.95 | Jne B, Bl 7
AVITW Gm Fig Bute 5K  C HN EB.9% i ; ;
Balloon Gm MAC 4K C JM £5.50 | Kiddy Checkers Bm Audiogenic 3K AAHM £6 99
Balloon Bomber G Hi-Tech 3K ¢ CFAQ 8627 g G Big Softie K . m £13.00
Bill Sowerbtis De  Micro Computer 16K ¢ HE £4.99 i :
Gardening Hints S5/W ¥ :
Bill Sowerbutts Bo Micro Computer 16 C HK E4.99 Life Gm  Big Sofrie 3K c 10 £4.50
Gardening 5/W Line Up 4/ Panic Driver Got Terminal 5/W 3K C 4N £7.95
itz G Commaodore 3k C FD £4.99 Lunar Lander Gm Adc K - AR £7.00
Blitzkrieg Gm  Llamasof 3K C KG £4.95 | Lunar Lander G Hi-Tech AK [ CFAQ £R.62
Boxing Gm MAC 5K C Jm £4.95 | Lunar Maths Bl Tiian K - H £6.00
Booby Trap Gm MAC 3K C 0 £5.50 3
Bomber Gm Mossoft K 0 )]
BOSS Gm  Audiogenic 8K C HN £14.99 M/C Monitor + Graphics Aid 08 Arcadia K ¢ KQ £2.99
Machine Code Monitos Ut Commaodore 3K H AAAB £34.95
Car Drive Gm Adcom S C AB £7.00 Machine Code Monitor Ut Commodore K p GF POA
Car Drive Gin Hi-Tech M C FZ £R.30 | Martian Raider Gm Homik 3K C 4" £9.949
AY £7.80 | Mastermind Gm Big Softie SHE c o £4.50
CF £8.62 | Master Wits Gm 3K ¢ AAHM £6,99
Car Race Gm Adcom 5K C AB E7.00 Maths Hurdler /Monster Merge Gm ¢ AAHM £7.99
Car Race Gm Hi.Tech 3K C CFAQ ER.62 Maze Men Gm - K ¢ Ha £6.00
Cattle Roundug Gm Computermal K C P 5. 95 Maze Muncher / Keversi Gm  Terminal 5/W 3K C N £7.95
Charset 20 Gm Adcom BK  C AB E8.00 | Memory Pack . Commodore 168 g FI £74.95
: Gm Rabhit S /W 3K C AH £4.99 | Memory Pack B Commodore |y B2 £24.95
Gm Compuiermat 3K C P LR 95 Memory Fack U Commodore BK K FZ £44 95
Chess Gm Commodore 3K K HN £24.95 Meteor RHun LM Anglo American 3K K HN £24.99
Cloudburst Gan 8K Kk HM £19.99 Meteraid Gm Adcom 5K « AB E10.00
Code Breaker Gm Adcom 58 C AB E5.00 | Mind Twisters G Romik Ll £9.99
Code Breaker Gm Rabbit 5/W 3 C AH £2.99 | Missile Command Gm  Adcom K HN £7.95
Cosmic Battle Gm  Adcom SR C AR £8.00 Missile Commander Gm Hi-Tech 3K c CE £8.62
Cosmic Battle Gm  Rabbit 5/W 3K C AH £4.99 | Moak Gm Audisgenic K - CH £6.99
Cosmic Blaster Gm MAC 3K CIM £5.50 | Mole Anack Gm Hi-Tech SK [ CFADAB £H.62
Crazy Balloon LGm  Hi-Tech 3K C CFAD EH.62 Mownlander Gm  MAC 3K c 4M £5.50
Death Maze G Mossoh 3K C 3O £5.00 | Multi Sound Synihesiser D Romik K cw £9.99
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SOFTWARE LISTING
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Music Maker
Music Tutor

Music Tutor de Luxe

Maval Mitack
Maval Battle
MNew York

Night Flight

Orhello

Pack Man

Pick Up

Piper

Ponioon

Pontoon
Programmer's Aid
Puckman

Habbit Functions
Habbit Writer
Hatman

Rat Race
Renaissance
Reversi

Road Race

Robot Zap
Rogue Elephant

Hugghy Game
Hugby Game

Seawoll Bounceout

Sea Invasion

Shark Atack

Simple Simon

Sin Program Pack:
War Game
Smash Our
Black Jack
Logic
Fick Up Game
Alarm Clock

Ski Hun

Skier

MNouwghts and Crosses

¢ g8

gegRese

amg?ggg

g

Gin

Gim
G

gopes

Gm

Adcom

Micro Compaiters
S5/W

Micro Compiiter

5w

§¢ FREES

Titan
Hi-Tech
Paysoft
Kabbit 5/ W
Mossal

Hi-Tech

Hi-Tech

Mossoh
Adamsof
Mossadh

Big Softie
Commodare
MALC

Rabbit 5,/W
Halbsbit 5/W
Liamasukt

Commaoedore
Andingenic
Big Softie

Commadore

Paysoft

Micrs Compuier
5w

Adeom

Hi-Tech

Audiogenic
Romik
Romik
Aundiogenic
PR Sofiware

Rabbit 5/W
Hi-Tech

=2

®

FEEEEY

BER =

EEER

I

SEEEE

AEAOO6O

0o

o

298
5 :

£35555238
*

AH

44

HMN

FZ,AB.GF
CF.DM.CH,
GC.FDLFP

FP

- HK

CFAD
AAHM
P

4P
AAHM

AH
CE.AD

L1000

E7.95

8 .95

£7.00
£8.62
£5.25
£4.99
£4.00

£8.30
£6.62
£7.80
ER. 30
£ER.62
£7.80
E4.00
£19.00
£6.00
£4.50
E34.95
£6.50

£4.99
£9.99
£5.00
£19.95
£19.99
£4.50

£19.95
E5.25

k4. 95

tH. 62

£4.949
£8.62

Skimetis
Skramble!

Slot Machine
Snakesut

Soft Toys 1

Soft Toys 2

Soft Toys 2

Space Defence
Space Defender
Space Division
Space Fighter
Space Invaders
Space Storm
Space Travel
Space Wars /Bartle Zone
Spiders from Mars
Spiders of Mars

Siar Trek

Star Wars

Star Wars 11

Stella Shootout

Stunt Cycle

Sub Attach/Missile Command

Submarine

Super Breakoud

Super Breakout

Super Breakout

Super Expander High
Resolution Pack

Super Lander

Super Moonlander
Super Slod

Super Snake
Super Snake
Super Worm

Surround

Tailer

Target Command
Terminal Invaders
The Alien

They're OH

Tranx

Treasure Carrying

UFO Shooting
UFO Shooting
VIC Code Monitor
VIC Forth

VIC Graf

VIC Men

VIC Invaders
VIC Siat

ViCalc
Vicgammion

Wi 1

Vie Cube

Wil

Wall Street
Wheel of Fortune
3D Xeosy

Audiogenic
Terminal 5/W
Hi-Tech
Computermal
Soft Toys

Soft Toys

Soft Toys

| Adcom

Hi-Tech
Audiogenic
Arcadia
Hi-Tech

Rabbit 5/W
MAL

Titan
Audlogenic
Anglo American

Big Softie
Audiogenic
Titan
Adcom
Coloursolt
PR Sofiware
Hi-Tech
Adcom
~aloursoft
Hi-Tech

- Commaodore
L Commaodore

Hi-Tech
p Commodore

9 Adcom

Hi-Tech

|| Rabbit S /W

| MAC

Mossali
Compulermal
Terminal

\, Audiogenic

HE LT T

8

MALC

| Llamasaoft

Hi-Tech

Hi-Tech
Commodore
[Datatronic

" Datatronic

Caoloursoli
Bridge 5 /W
Datatronic
Audiogenic

Bug Byie

Anglo American
Hi-Tech
Adarmisaft
Audiogenic
MAL

]
5
w
-

AoaOOOOn

AAAAOEOOIIION
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. SENSIBLY PRICED ATARI R
SOFTWARE NOW AVAILABLE
ATARI 400/800(16k) ~ FROM TITAN

CAVERNS:

TRAPPED IN THE MAZE
OF DEATH THE
VENOMOUS MISSILE

5 ON YOUR PATH.
THERE'S NO HIDING.

. A High Speed, Nerve-racking
Arcade Game
panded VIC.
inclusive,

Enter the world of space adventure S~

3 d h is totall dictive, ade -
ROAD RUNNER ONLY £5 s with . this  totally. -ad 0
n this remarkable game you must control Eric, the Road Runner, through game that will take a long time to outgrow, and
the "space warp of vehicle molecular,” and safely into the gravity space lanes, one that does not cost the earth
* With ever noreasing levels of p ay, a super-cool head is neaeded to COoOngquer ‘ i
this addictive machine code game Navigate your spaceship through rock caverns, past
For arcade enthusiasts everywherse ; i
% 'l' e L ’ lazer fields, through rock valley and into the
ANDRO A ACK ONLY £ t ‘ g 2 !
i unknown. You will have to see it to believe it!!

The Androids of Jupiter (an ever growing race) are on your path in the maze
of the lost Isle. They look more menacing as each second passes and will Supplied u.n cassette wnh full |nstru|::t|.ons
Mack without mearcy. Run 1o stay alive
SPACE HOPPER ONLY £5
Once there was invadears, then Packmen, now there’s Space Hopper, Can you "
! Space Frog through tt ustle and bustle of space traffic without

] crushed by intergalactic space trains? Can vou avoid being shot by
hidden laser guns and are you able to hog through the space warp. |f Yo
think you can arder it today!
W ;‘-TAHWARSTI ONLY £5

¥ Only the Force an save youl!l In this perilous journey through time and

having conguered the evil empire, You must now follow Luke's steps 1
festroy as many of Xatar's ships as possible. Your arms are limited and
¥ith a short supply of fuel, time is of the essence, only the fit can survive:
mat 12 1f the Force of Titan 12 with you!

] IAVAL ATTACK onLy £5 ‘]| THERE'S TERROR IN THE STREETS,
Vith stunning Graphic display of mountains, golden beaches and deep blue M;’\NH%T"I'AN IS UNDER J\'Ill.l'l{h ‘.[’(]l‘H,l‘
§2as, you are assigned to attack a vehicle convoy. Your on board gun has a | T]“ ho\Ji[? ])[_)"\I”F ]\_{Iqq ll

uite unique sight which allows you to destray vour target with incredible |

[ ‘:uppi:szi on Ld%-st‘th* with - full instructions

DrECISIiOr A totally addictive jJame that swwil egave you trembling with
citernent

SPACE WARS/BATTLE ZONE ONLY £5

Two very exciting, hi-resolution, fast acthion, two player games that can be
blayed simultaneously; far the price of one '-'>||u wars (like the arcade I l alr

@Emel 15 a typical dog fight v Battle Zone, a cool, tactical head is needed to

?j Wit your opponent 5 j . . ¥ = zx Spectrum

AI.L GAMES RUN UN UNEXPANDED VIC

The Ground Forces have been destroyed
so the air attack must begin and

you're in control !

A Superb Arcade Game for the 16k or 48k Spectrum

\\ ORIC & JUPITER ACE SOFTWARE
ek WRITE OR PHONE FOR DETAILS

IMMEDIATE DEIJVERY

Please send me -

I enclose cheque/ F‘_fr I-;r x
OR Please debit my Access No b
Barclaveard No e . Expiry date
Name
Add ress

. Post Code

Jla :Ie rs 1]|b(|.|l.|lt| Available

ACCESS, BARCLAYCARD ORDERS WELCOME ON 24hr
ANS \-1'“”"-! 0225-810132, 0249-653824, or mail to:
TITAN PROGRAMS, THE COMPUTER

PALACE, 46 MARKET PLACE,

LHIPPF NIIA'\‘J WILTSHIRE. "'a‘NlJ ZHU

PF!DGRAMS

THE COMPUTER PALACE, 46 MARKET PLACE,
CHIPPENHAM,. WILTSHIRE SN15 3HU

r-
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REFERER

Get to grips with terminology in this month’s issue
dictionary. A quick reference guide to common

computer jargon.

Address

A label or name (usually a binary or hex-
adecimal number) specifying a par-
ticular memory location.

Array

A special variable that is used to hold
large amounts of string or numeric infor-
mation in a row and column format.

Assembly Language

Means of representing program state-
ments in mnemonics and conveniently
handling memory addressing by use of
symbolic terms.

BASIC

Beginner’s All Purpose Symbolic In-
struction Code. An easy to learn, widely
used computer language.

Bit
A single binary digit, representing either
a ‘one’ or a ‘zero’.

Bug

An error in software.

Byte

A binary number, usually of eight bits. It
can represent a number from 0 to 255
(8-bit byte) as there are 256 possible
combinations of “ones” and ‘zeros” eight
bits long.

Cartridge

A self-contained unit storing either ROM
or RAM which plugs into a computer to
expand the memory or provide a pro-
gram.

Character Set

The list of letters, numbers and symbals
that you can use to write programs and
display information.

CP/M

A standard disc operating system that in
theory allows software packages to be
run on different machines. It stands for
Control Program for Microcomputers.

Cursor

Character or graphic symbol used by the
computer to denote where it's printing.
Also used as a prompt to input informa-
tion or a command.

Data
Simply, information. The raw material
that the computer processes.

Debug

To correct the errors in a program.

Disc

Magnetic storage device allowing fasi
random access to a large volume of
data. A full-size hard disc will hold, say,
5 megabytes or more; a smaller floppy
disc typically holds from 80 to 250 kilo
bytes but in either case the capacity is
being increased all the time.

Display Mode

Means of indicating the form in which
the computer’s output will appear on the
VDU screen. It is either text only, text
and graphics or graphics only. The
display mode is usually represented by a
number and the difference between these
numbers indicates the change in the
display capabilities of the screen, for in-
stance on the BBC computer Mode O
gives a higher resolution than Mode 1.

DOS

Disc Operating System. This refers to
the piece of computer code that controls
the action of the disc drive. On some
machines this code has to be loaded into
the machines memory and on others it is
present in the ROM onboard the disc
drive. The DOS tells the disc drive how
to load and save programs on the disc as
well as carrying out any disc manage-
ment functions such as updating the
directory.

Dummy Variable

This is a variable that is defined at the
beginning of a program that has no use
until later on in the program.

EPROM

Erasable Programmable Read Only
Memory. When programming, writing
typically takes one minute and erasing,
by ultra-violet light, 10 minutes or
longer.

Get

A BASIC command. It tells the com-
puter to search the keyboard and bring
back the value of the first key pressed.

Gosub
A BASIC command telling the computer
to go to a subroutine within a program.

Gceol

A colour command used in BBC Basic.

Hard Copy

A computer printout or listing on paper.

| Hardware

All the electronic and mechanical com-
ponents making up a computer system.

Hex

Shortened version of hexadecimal,
meaning ‘6 plus 10°, which is a funny
way of saying 16. It refers to the number
system with a base of 16. This uses 0 to 9
and then A to F of the alphabet to repre-
sent its 16 digits. Two hex digits can be
conveniently used to represent a byte
(eight bits).

High Resolution

This means that you can pinpoint one
dot on a screen rather than one Square,
giving you graphical pictures of much
greater detail and accuracy.

Instruction
A set of bits which causes the CPU to
carry out a particular task in a program.

Interface

Circuit which connects different parts of
a system together and performs any pro-
cessing of signals in order to make
transfer possible (ie serial-parallel con-
version).

1/0

Input/Output. A computer generally has
one or more ports through which it com-
municates with ‘the outside world’ —
peripheral devices such as a keyboard,
video display (VDU), printer etc. An1/0
port may be just an input or just an out-
put or it can be bidirectional.

Kilo (K)
Normally means 1000, but stands
for1024 (21°) when referring to memory.

Language

A repertory of commands — symbols,
expressions etc, used to ‘call up’ the in-
structions or procedures a processor can
execute.

Location
Physical position; memory location is
the same as address.

Loop

Program technique where one section of
program (the loop) is performed many
times over.

Machine Language (or
Code)

The lowest (and most tediously detailed)
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level of program instructions. All higher
level coding must be converted to
machine language (by compiler or inter-
preter) before a processor can obey it.

Memory Map

Chart showing how memory is used by a
computer. The arrangement of data and
program within the memory.

Menu
A set of options displayed on-screen by a
computer program from which the com-
puter user can make a selection to im-
plement,

Modulator

A device, included in every good hobby
computer, which takes the computer’s
output and converts it to an RF signal on
a suitable TV channel, giving you a
cheap, convenient visual display.

Monitor

(1) The first level of computer operating
systems: the program which turns
machine code commands into action,
managing input, output etc.

{2) A TV-type device which is specially
constructed to handle video signals from
a computer that does not have a
modulator.

Parallel / Serial

Denotes the manner in which the com-
puter's output is sent to its peripheral
devices. Serial means that the informa-
tion is passed out one byte after another
and it uses a system of special
characters to signify control codes of the
device. Parallel communications are
sent out along a series of wires using the
high or low state of the wire to indicate
which bits are set and therefore making
up a byte,

Pascal

A very powerful, structured computer
language, available on a wvariety of
microcomputers.

Peek

This BASIC command reads a value
from a location in the computer
memory. It can be used to access either
RAM or ROM.

Peripheral

Device attached to a computer, eg
printer, plotter, disc unit, but not
necessarily essential to its use.

Pixel

The single dot that is used to create
characters displayed on the VDU. Also
the smallest display unit when using
high resolution graphics.

Poke

| This command places a value in a loca-

tion of the computer’s memory. It can
only be used to access RAM or control
registers.

Port
Terminal which the CPU uses to com-
municate with the outside world.

Print At
A BASIC command telling the computer
where to begin printing.

Print Out

Same as hardcopy.

Program

A set of instructions, which tells the
computer to perform a sequence of tasks
also called software.

PROM

Programmable Read Only Memory.
Proms are a special form of ROM, which
can be individually programmed by the
Uuser,

Qwerty
The traditional typewriter keyboard
layout adopted by computer designers.

RAM

Random Access Memory. Data may be
written to or read from any location in
this type of memory.

Register

A general-purpose memory, or set of
memory locations, built into the micro-
processor itself. Sometimes, particular
registers may be designated for a specific

purpose.

RND

In BASIC this stands for RANDOM and
instructs the computer to select random
numbers, it is often used in games pro-
grams. Because the numbers thrown up
are mathematically relaied to the
number preceding they are called
pseudo-random numbers, not true
random-numbers.

ROM
Read Only Memory. Memory device
which has its data content established
as part of manufacture and cannot be
changed.

Routine

A whole program or part of a program
designed to perform a single function or
action.

RS232

A communications interface used for
modems and for serial printers.

Sequential File
This is a data file that can be created on
either a disc or a cassette system. As its

name suggests, the information is stored
one piece after another. If this informa-
tion is to be changed or modified in any
way then the whole file has to be read
back into memory and then written back
again once the changes have been
made.

Software
The different kinds of program required
to work a computer.

Source Code

Program written in one of the high-level
languages and requiring compilation in-
to machine language before use.

String
A sequence of characters used in a pro-
gram.

Subroutine

A part of a program which performs a
specific task and which is available for
use elsewhere in a program, as often as
vou like.

Syntax
The grammar
language.

Tab

Really stands for tabulate and allows you
to automatically put figures and/or
words into columns, forming a table.

Toolkit

Name given to a piece of code that runs
in a computer independantly of any
other programs and adds commands to
the machines language to make the pro-
cess of programming or debugging
easier. Commands such as Renumber,
Auto and Trace are common in toolkits.
Toolkits take the form of a program that
is loaded into the machine on power-up
or a chip that is inserted on the circuit
board which is then initialised by a SYS
or USR call from the operator.

Variable

A symbol used in programming which is
assigned a numeric memory address.
You can change the value of variable at
will to suit the program you are writing.

VDU

Visual Display Unit. Usually a TV set in
hobby computers, but may be a video
monitor which accepts the output
directly from the computer.

Z80

Widely used microprocessor. It is used in
the ZX81, Spectrum and TRS-80.

6502

Another widely used microprocessor. It
is the heart of the PET, Apple and Atari
computers.

of a programming
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ADVERTISEMENT
RATES Semi-Display (min 2 cms)

1-3 insertions £7.25 per cm
4-11 insertions £6.75 per cm
12 + insertions £6.256 per cm

Lineage 30p per word (min 15 words)
Box Nos. £2.50

Closing date 1st Friday of the month
preceding publication date.

All advertiserments in this section must be prepaid.

Advertisements are accepted subject to the terms and
conditions printed on the advertisement rate card lavailable

on request)
Send your requiremanis to

PERSONAL COMPUTING TODAY
CLASSIFIED ADVERTISING,

145, CHARING CROSS RD,

LONDON WC2H OEE.

} FOR PEOPLE WHO Hﬁ\r’E G!\I'EN up
Casselle TRYING 1o pr 3 trum, this

r 36p. Inlay game shows '1 W |I writ ['.rn m. Mo We are situated close 1o th
), Library maching Board type
- 5 te game £ 31 Pinner I||I 3
order 45p 59 Mayfield Way, road, Pinner, Middlese *x H.n“\: as5D i

Barwell, LL’ cesler LE"J BBL i For further details of these and many other services
VI[}EU GENIE I { 3 J' 3, 16K, 12 mont phane:

50, Phone 021-707 PHILIP COPLEY
on

THE BEST EIODKS by the leading Micro-

e hrochure w lr

gl e Y ATOM 12K + 12K. Co cassette, 5 vo
Cheshire externally regulated supply, games, £17
r .jfl.i?q]aicgc-iq'“”al i ) 0924 272 545
TEXAS T I99f4A P ——————————————— i bt el
™ WARGAME — The I r ;’;lnccz-;cﬁﬁa.l, SOFTWARE £1 99 MONDAY 10 SATURDAY, 10am to 8pm.

-nJIl" ang

LEADERLESS CASSETTES for your
programs. G 15 and C 30 available at £
for 10. SAE. for order to D 1 Alfre

vre tanks
d, marsh

il p 3. My bases | Al
and the high ground £6.00 inclusive Aoad, Farnham, Surrey 721268
TX SOFTWARE
108 Abbolsweld, Harlow, Essex. VlClN‘l’ADERS '. T
EDN T. BE BAFFLED |dri[]J-;l ]ui:rjl‘[lh:ftﬂl{- e A
P AyDErSpAcE, MUl balts, hig

Church  Street, Invaders and Asterolds ars for (unexpanded) VIC only

'.".'r'lh plus B0p pa

KEYBOARDS DECODED. 76 good quality J GAINSBOROUGH HOUSE HOTEL
Reed keys. alphanumeric, plus two keypads gncgnm SUFTWAHE Bewdley Hill, Kidderminster. (0562) 754041.
cased. Tel Horsham 69835 FREEPOST. SWANSEA SAJ AZZ.

CDMPUTER AND VIDEO GAMES. Cart

BT SR e SILELI :' L | Mz-80K MZ-80A PROGRAMS. Widerange, | ridge, Cassette hire. All popular mal
i 46 Westend, Launtan, Ox e \E altractive prices. List-SAE: DCS, 38 South Hea able rates, SAE 9 Alberm: |rII
0DG. Tel: 08692 2831, Office h s 9am :51 Parade. Bramhall. Stockport 5 e % Phone 01-518
and weekends 6425 afler 400 or a

vtime  weekends
MXBOK Exciting machine-code, arcade- Proghire
style games. Puckmen, Breakthrough, Laser
TRSBU e— VIDEO GENIE command. £4 each. £10 for three. Box No WE NEED more G (I'|||'JIJ| IJ|l’I 5. Ar I1|..j’-
PCT 101, ASP Ltd, 145 Charing Cross Road mated Sch r

SDFTWAFIE LTBRAFI\"'

London WC2 details. 25

BBC COMPUTER A F‘
one £3, Ghost, eat the

& Tean Il Al ghosts through 1 M
seturn postic ;350 {536 r;-x|,‘.| ive memory game
Helicopler rescue, urlncl and 1-% Jdrace
J. T. W!LSON{DEPI P.C.T.) Hires colour, sound. Both cassettes €6 SPECTRUM SOFTWARE. Why buy
8 Cotswold Terrace, Chipping Morton, Oxon. Cheques to A. Lane. A. La (Software 1?7 Send for details first! [SAE
Tek: 0608-3058 316 Seaside, Easthourne, E. Sussex 2d) Softrax 24  Sydenham

Bath, Avon

TRH I*u ildings
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===DRAGON AND ORIC====s1 TEXAS TI99/4A SOFTWARE. Quality pre T.l. 743 Silent 700 data terminal. New con-
WORD-PROCESSOR grams "lr'lll,r Games Package One. German dition. Best offer secures. 33 Thorney Rd.,
Menu and cursor driven. Menu options include Whist, 3-D Maze, Four in a Row. Chess File Emsworth PO10 8BL. (0243) 574074
Create Supplied on three cassetles only £10.00
Edit inclusive. Package Two in Extended Basic ZX81 16K BOARD GAMES. Throe 16K
Save to Tape only. 3-D arcade games, Battlefront, Free- board games on cassefte, price £2.00
Retri 1 - way, Target. £6.00 inclusive. TX Software Cheque or P.O. to D. Ibrahim, 42 Kidd Place
o e'i‘r::tm ape 109 Abbotsweld, Harlow, Essex London SE7
Print Tape BB MERS send r name anc
Comprehensmve Edil facilities 1 n;-:l uding cursor up, down, DRAGON 32 GAMES adjﬁm?ﬁ Unr,g%r' Fres r(;r;u Shrl]ph-' '..",'ar),r,J[
. 2 able tabs STARTREK Il lbU[‘E‘Th graphics).....uee. £9.00 Yorks BD17 45BR. No stamps needed
s --, nling with or withowl justification CHECKERS. : . —
| £25.00 inc VAT. Pap 50p. EXOCET (fast 1 = : |
Ask for our low printer prices. W B %
[
wiot CHEIRPUTING Ve i s - " 008 W nascom
B Pembroke Green, Lea, Malmesbury, Wilts SN16 9PB k i SPECTRUM
Talsphone: (06662) 2680 SAINT GEORGE SQFT‘WAHE DEpI PCT,

& Storrsdale Rd, Liverpool L18 7JZ enﬁ
ATARI 400. 16K RAM plus recorder, plus mo Mel(.
i |

North Atlantic Raider, Star Raider, Scram,
Space Invaders, Action Quest, Caverns of
Mars 5 all manuals. £300. Paul Sutton,

Bristol 507766

NEW RELEASES FOR

DRAGON & SPECTRUM (48K)

NP W BT y H

“f‘.” Genendtiony | | Eu
Jorzurara i
Ounﬂon Adventure The

ord have sur«ived His fall Can you 2

ol the Demon
1 Ehisr Ireasures

L from the auihor of 30 Monster Maze
and 30 Detender [or the 7581 comes

a game far the 16K SPECTH UM

ESCAPE Can you escape fror
5 Dinosaurs, includimg a TF
behind the nd -1 JTEF'D-“J
el i ¢! |
Please send cheque r 0. for £4.95 10
E i sch game NMEW GENERATION SOFTWARE pegt ror Each adveniure marary & costs £9.90
BAEAKER available separately s 360 FREEPOST (no stamp reqd. in UK) etk ; Lot
RECENT RELEASES Oldland Common, Bristol BS15 6BR :.--'“::! c_rder describing your compader, of a SAE for ful
BIRIUS IV (DAAG ! details 1o
E’i‘i‘t’é%..‘;’“ LEVEL 9 COMPUTING
AR prces ik OFFERS INVITED for Surplus PERTEC 229 Hughenden Road, High Wycombe, Bucks HP13 5PG
i bk ekl 9.Track Tape Transporters Model et 3 i
WIZARD SOFTWARE T7840/9/12.5 c/w Formatter, Interface and R o B
PO BOX 23, DUNFERMLINE, FIFE KY11 SAW P.8.U. ane unit cabine! mounted. One set of {ZK 31 — 16K F nrna- y'-'1 story n'::.m gr ves, 11
SEND 5 AE FOR FULL PROGRAM CATALOGUE four items boxed. Telephone 06076 66539 .“”[c';r L R mr.‘-:\i.la_l,diu. il
Day, 0602 392802 Evenings ;ﬁrTlH“”d Wayside Road, Basingstoke,
ZX in line mains filter and rechargeable .
battery pack, £12.99. Exira long video leads NEWBRAIN B B C (32K) or VIC 20 (6.5K)
3m long, £2.99 inc. P&P. Johns Computer = PUTER? i
Models, 6 Southern St., Manchester M3 4NN, e pmf",.:;zﬂ:l:J:mﬂio'sﬂﬂ::',,h;,ne ol e e lies
MODEL & £228.85 INCLUDING VAT LETTERS (E8
EPSON TYPE 3 PRINTERS. Save £60-£80 ot S CE DI Y1 o A
[+ VAT) on your superb new printer from the il maching. gy INVISIBLE MAN 0
world's |iﬂ|’g&’€-’.| mcjlnufac[urEr. For free To obtain your NEWBRAIN or for turh dingtas and oo I.5 95
brochure write, stating your computer, to; an iTE\_f NAGE c:una} u12-|¢as a 50""*""5TH"Sﬂnrtr‘“___"lf'-";'THNEDUC“'ON
Datatech Ltd (PCT), 3 Bramhall Close, St r- i L S M. '( 0 t Loentar ki oot
Timperley. Altrincham, Cheshire WA15 7EB -"e:DaIr'I:lm back on_demand ¥ s are no cha < Twﬁrag.;.;}sﬁ?;m:mmw.n.
printers, moniorsg alc
ANGELA ENTERPRISES, 4 Ninnings Lane, Rabley EGISTER lists 7 liers, 550
MAKE 1963 THE YEAR YOU DISCOVER e s T LY HTE ffg?ﬂf 250 |1r>r.pr‘-er:|-' l:‘Jll:l?Ji?L[Ilplllpl;Ii ation
ouanupEnB SELEG',TICLN OF S{JFTHE'ARE i M T gl ,
R THE TRS-80 & VIDEO GENI e e RN S 2 TS,
e COLOUR MONITORS not modified TV sets, | Woodland Way, Gaosfield, Halstead, Essex.
g specifically designed for use with micros Includes new supplement
Best guality, full guarantee, £289. Micro-Tech
Leeds Ltd, Derwent Breary Lane, East Bram- ! ]
i hope, Leeds. Tel: 0532 679964 Don’t miss the
ree catalogue from
T. SMITH SOFTWARE March Issue of P.C.T.
28 Wesloy Grove, Ponsmmlnlh Hants PO3 SER NEED A SPEAKER far your Club? We have
"' ""*"“'“‘1 i I'E: e them. S.AE. details. Amalgamated School of on sale
E b IO LUST Computer Studies, 25 Church Street,
B | B ool 4th February 1983

Advertise natlon.lll',.- in thasae columns to over 100,000 reasders for only 30,
par word (minimwm charge 15 words]. Simply print your mesaage in the
coupan and send with your chegue or postal order made payable to Argus
Specialisi Publications Lid to-
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COMPUTER RENTALS LIMITED

140 Whitechapel Road, London E.1.

ALL PRICES INCLUDE VAT,

HORSERACING far I'r' 4HI-< Spectrum DNLY £6.95 inc: P&P
rum t he bo PI'IIa-\L-l 5 (
ring. Will Clive keep that smile? Waic '.n erace |_]"‘|j] nas the
a and marvel at the amazir aistic 3D per
animation as the riders jo ey | for puﬁllf n. See the ho
riders in full flight a: tors (no pun intende
into the home straig breath at b i
motion finish, Sou lour 15 usedtoit's fullest in this 22K of
_programming. Mot recommended for  compulsive

ST GEO RGE AND THE DRAGON For the Dragon 32 Only £6.95
i an breathing Dragon? Can you Pu,s the
nagic stone to lift the curse from the
s? Don't get roasted by t l'|u dragon
d th ‘rl\-r'l ”ll'r'nﬂ”-" I*'yn\i fallin, your armour w If.rr‘-'i\_.mu
1 ym. Ty irsions for Joys!
sound, the p rc*-:rf m also push

Dragon High Resal J|I[ n to |1 s full capabilities

GALACTIC PATROL for the 16K ZX-81 ONLY £4.95 inc P&P
ully Machine Code ‘State of Art’ ZX- E:
s of play, Pha ) dos, Automatic
off ;1-;ta"| ] and wector
} (speeds 0-8), damage \':-;u 1r|_.|_ fJ».l
r facilities, instry s reminder facility
lls ct The Enterpri xen is graphically
ith |,35'3| ng stars, dazzling s dramatic damage
as many Klinc vou can and d
are you run

gy,
d the Aliens on and they will ¢ roy the Starbase |l= olf

Telephone: 01-247 9004
DEALER ENQUIRIES WELCOME

RESCUE For the 48K Spectrum
r]|1 we ‘-I||'|‘|I '!: in a short ad
: J 1f‘ ail its Hules
1 Rz 1|r1 Ihr
':\Jnllf ] 1“
11 equipment

ONLY £5.95

r‘||II| g through. If
\ 14 -s-l '|rI|r n
‘l"-. Castle and the imp ( "|;|r';'|(_u_- to
t and gain entrance there are m s. If vou

ge to find the Prince ) must s s with her

'|‘|"‘E'=| all the Spectrum’s play

JD ARCADES For the 16K ZX-81
Completely MACHINE CODI
selected games that will tax your strate
Bomb by neutralizing the m
\ . Then you mis
IIEi|-'1' as aro it it snakes
1St destr as yo
Ir am gach colum
| fin Laser
*,-;sm siial-,.'!:- ]

DNL‘I’ £4.95

: re-:lu-,uu::
U can, ha

atrol you must destroy as many

VOUu can, How |.“."|-;,_| will yvour shields hold out

HANDICAP GOLF i«
An IH ole, 1or 2 p

akes

ir the Drage ONLY £6.95 inc p&p
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2 same hole twice
scinating graphics
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Home Computer - Starter Packs

THE BEST PRICE & ADVICE FOR THE BEGINNER

| (0424) 437875
@ CASTLE ELECTRONICS Dept.PCT.
- 7 CASTLE STREET, HASTINGS, E.SUSSEX

PRICES CORIECT AT TIME OF GOING TO FRESS




100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI g00 &

ATARI PRICES REDUCED!

Wae at Silica Shop are pleased 1o annpunce some
fantastic reductions in the prices of the Atari 400/800
personal computers. We believe that the Atan at its
new price will bacome the U K.'s most popular_ per
sonal computer and have therefore set up the Silica
Atari Users Club. This club already has a library of
over 500 programs and with your purchase of a 400
or BOO computer we will give you the first 100 free of
charge. There are also over 350 professionally writ-
ten games and utility programs, some are listed
below. Complete the reply coupon and we'll send
you full details. Alternatively give us a ring on 01-301
1111 or 01-309 11171,

. ﬁmﬁk 400 £'| 99

. [ aw £248

ATARI 800

with 16K

400/800 SOFTWARE & PERIPHERALS

Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic
Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business
applications, you can buy the Atari B0O + Disk Drive + Printer together with a selection of business packages.

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now
available for the Atan 400/800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop’s catalogue and price list
as well as details on our users club.

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:

ACCESSORIES Mountaen Shoat BUSINESS DYNACOMP Maths-Tac Toe Soram Cathe 5 Adventure  Jawhreakes PRDGAAMMING
Cables Aearguard [T Alpha Fighnes Metric & Prob Soivg  States B Cepitaly Cennurion 5 re Mesiicn Asteroed AIDE from Ateri
Casserres St Flite Databae Managermn  Chompelo Mugwasmp Taweh Typing Checker King Space Chase Mouskattack Aggambilin Editos
Dhghonting Sundiy Gall Dhecigenn Make: Crystats Music TermaMNetan Chanese Pusrie Space Trek Fhaeshaid Daembler (AFX|
Joysticks Caraph 11 Forest Firm Musical Computer EMI| S0OF TWAHE Cosdecrackar Sulvars Palace Ulygeg/Golden FI - Microsolt Basic
La Sfick - Jaywiach AUTOMATED Inypsceng intrurier Alart My First Alphabet Brinsh Heritage Comady Digke e Tact Trew Wirsrd & Princid Pgacal (APX]
Wi Sapglio SIMULATIONS Librassan Mz Number Blast Cribbage/Dominges  Dice Paker Tenry [Consumer)
Prddies Crush Crumbde Cma  Mart & Laan Assl  Moanprobs Posyca Dty Diog Daze Wizards Gold PERIPHERALS ot (Edwcatar)
Daimgioras of Ayn  Mominal Ledger Movirg Maze Presidents OF LIS Eurspian Sotr S  Domenation Wirsrch Femnge Centronics Printers.  Programming Kit
ADVENTURE INT  Dvagon Eve Payvall Boemennas. Jigsaw Thuir Maxtar Hickory Dickorny Diossnhill Dk Orive
oe Adarms Adv Ievsarsinn Cirion Personal Finl Mgmit  Rings of The Emp Stareis Humpty Dumpty Eastern Fronmt ENTERTAINMENT Epsom Printary SANTA CRUZ
Mo 1 Adventureind Fescue 31 Migel Purchaw Lacige: Space Tilt Sieren 30 Graphecs  Jumbo Jdei Landir Galahad & Holy G from ATAR] Program Recarder Hasics of Animation
Piraie Adv Acachat Salii Leviger Space Trap Thres A Math Svs Snnaker & Balliards  Graphics/Sourd Agbergidy AS232 Imeriace Boba Busness
Miggin imp  Star Wasrior Statistics 1 Stud Poker Wit Math Flash Subenaring Comendr  Jaw-0 Baskntiall Thewrmal Prinjer
Voodas Catl  Temple of Apsha Stock Cantral Tripie Binckads Wiardmaker Super Cubes & Tilt  Jukebox Bl b paachi 16K Memory RAM G
The Count Uppses Heaches Aps  Telelink 1 Towrnamens Pool Lok b ael Cantpede 2K Memory RAM  Kidi 1 & 2
Straeg Oy Viscaie ERUCATION EDUCATION Mumary Mateh Cheis Harizental Scrofling
Mystery Fun  BOOKS Wemicly Planaer fram APX Tram ATARI EMTEATAINMENT Mices Touch Entertainment Kit  PERSONAL INT Waster Memary Map
Pyramid of O Basic FBef Manual Winerl Processar Algicale Ceenv French from AFX Wiristaiss Missile Command  from APX Wi Word Procesar
Ghosi Town  Compuie Afari DOS Al of Canads Cony German Aler Ega Dot laws /M oawi 12eer Fac Man Aty Miidaz Syatem Page Floping
Mo 10 Saw Istand 1 CRYSTALWARE Cubstiyhobes oy Tralian Anthill Preschonl Games Space |Froadiry Banres Generator Pigyer Miggile Gr
Mo 11 Saw lsland 2 Bandath The Pyram  Elsmentary Biology  Conv Spanish Aftank Pro Bowding Star Faidery Blackjack Tutor Player Fianc
Mo 12 Golden Woy i Fartawyland 2041 Frogmasier Ersrgy Cra Awalanchi Pushower Goeng To The Dogs Sounds
Aregl Wiisarnn ONOS Uil List Galactic Cuest Hickory Dickary Euragsan C & Capi  Babel Fabbatz Witeo Easel Eeyboard Organ Wertical Serallag
Duflsetnng DAS2 Manua House OF Lighar ings Comgitg Dem Hangrmuan Blach jack Casina Feversi 11 Morm Code Tutar
Galactie Empire Misc Arari Books Sands OF Mars Lernanadi lnwil To Prog 1/22  Block Buster Salmon Run DN LINESYSTEMS Personal Fiires: Prg  SILICA CLUB
Galactie Trader Op Systern Listing  Wanerion Lettarman W irsgciom Biock ‘Em 747 Landing Senut  Crombine Flayer Pinna O e
Lurar Larcher Wiley Mansal Warkd War 11 Wapeds Music Compioress Burrper Poct Savar Card Stud Frogger Sknichpid wrinh Tor Setedy

1111

T ——

your price list cowering all of the available Harcwane and Software.

= :

i, ll | arm imeresied in purchasing an Atari 400 /800 comauter and would

._ gl w y i like to recaive copes of your brochiufe and 1est rapons as well a
n 3 \
i .J. willf

::iJ‘ ‘IIIII'I"I o

SILICA SHOP LIMITED ' . I A
Dept PCT 283, 1-4 The Mews, Hatherley Road, Sidcup, "

Kent DA14 4DX Telephone 01-301 1111 or 01-309 1117 PCTOZB3—Personal Computing Today—Feb 1983




