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¥, DRAGON 32
ONLy l

nce upon a time .

' 199 a0

PLUS £3 P/P

. in medieval days, there were =

dark, mysterious Forests, and within

The heart of the system is a 6809E micro-processor, a great
advance on the still popular 6502, with a 32K Memory as
standard, expandable to 64K. Uses Extended Microsoft Colour
Basic, 9 colours available, 5 resolutions of graphics up to 256 x
192, displayed on TV set or composite colour monitor.
Generates a full five octave sound range through the TV Speaker.

these Forests there lived mythical
monsters called DRAGONS.

Now in 1982 when bu_ying a

Unlike other systems in this price range it uses a conventional
QWERTY Keyboard.

Standard connections include: —
ROM Cartridge
2 Joystick controllers
Remote cassette unit
Centronics Parallel printer
160 page “BASIC” Manual included with every system.

computer you enter a technological >

Jungle; here within this jungle you

== will also find Dragons. But these

Dragons are no myth.

All this for the unbelievably low price of only £199.50 inclu-
ding V.A.T, plus £3.00 post and packing.

(omputers for All

72 NORTH STREET, ROMFORD, ESSEX. TEL. 0708 752862
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Please send me Total
............... Dragon 32 @ £199.50 ea.
............... Dragon Joysticks @ £19.95 pr.

Cartridges
.......... ..... Ghost Attack @ £24.95 ea.
s BOrSOIKC B EIDBDBE.” @0 . s
............... Meteoroids @ £19.95 ea.
............... Cosmic Invaders @ £19.95 ea.
............... Cave Hunter @ £19.95 ea.
............... Tube Frenzy @ £19.95 ea.
............... Starship Chameleon @ £19.95
............... Personal Finance @ £19.95 ea.

Cassettes

.............. Compendium of Games @ £7.95ea.  ...............
/” ......... Comp. of Applications @ £7.95ea.  ..............
Quest @ £7.95 ea.

See us at the

The Sth

Personal

On Stand 205/207

Television
not included
in price,

............................. Madness & the Minotaur
ETOhas - = |
...................... Computavoice @
RLO5E0:.  1.° B
............... Graphic Animator
QETDE G - coimiiin
............. Mazerace @ £7.95 ea..........

L 3001000 ChonBIP. D). TOF £ ...c.ciimmiommnsimonsrisraniisim o
I or, please debit my Access/Barclaycard No.
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EDITORIAL

IF THE WRITING is on the wall for British micro manufacturers, most of them have been
too busy composing delayed-delivery letters to notice it. Even if they had, they might not
have understood the inscription — which would probably be in some oriental tongue.
U.K. micro-makers should take heed of the machines which are beginning to flow in from
overseas — and from the Far East in particular — if they want to avoid the complacency
which has cost other areas of British industry dominance of their home market.

The new wave of micros reviewed in this issue — Sanyo’s PHC range, the MPF-II from
Taiwan, the Commodore-64, and the Colour Genie from Hong Kong — may not topple
the British manufacturers’ sandcastle, but then they are only the first ripples of a rising
tide. Given the innovations by British firms in low-cost home computing, it would be a
shame if production problems and poor reliability lost them the lead. These are exactly
the areas where foreign manufacturers, particularly the Japanese, make sure they never
put a foot wrong.

In the early 1970s, Clive Sinclair produced the world’s first wristwatch with all its
electronics on a single chip. His Black Watch failed in the face of Japanese competition
because of poor reliability and late deliveries. He and other British innovators are unlikely
to meet the same fate, saved this time by the volume of software available for their
machines. The fact is that the cost of a micro is a relatively small part of the price one
must pay to start computing — the software accounts for the rest of it. If the overseas
manufacturers produce the right software they will begin to dominate.

If you have waited 12 or 14 weeks for a ZX Spectrum or a BBC model B — or worse,
you are facing more delays because your first, long-awaited micro proved faulty and had to
be returned — you have little choice but to go on waiting. With an influx of foreign
machines anyone confronted with a situation like that would simply go to the nearest
High Street electronics store and buy something reliable off the shelf. It would be a sad
irony if one were able to buy a machine from Japan, Hong Kong or Taiwan more easily
than from Camberley or Kettering. * ®

3500 Telex/grams: 892084 BIPRESG. ISSN 0263-0885




BEFORE YOU BUY
YOUR MICRO!

COMPUTER, PRINTER, DISC DRIVES & ACCESSORIES

ALMOST EVERY MAKE OF POPULAR COMPUTER STOCKED
AT PRICES WELL BELOW RECOMMENDED RETAIL

GIVE US A RING
ON 01-441 2922

AND SAVE £££’s WITH THE
LOWEST PRICE GUARANTEE

N\
All products carry a | year guarantee (parts & labour) ’%f//
Pay and extra 10% for a 2 year guarantee |

RESS
(Mg’g ORDER

INSTANT CREDIT
Just pay the
deposit by Credi
Card and
take it away

g 14 Station Road, New Barnet,
“EIH’OPOS Largest Discount yeniordshire ENS 1QW
Personal Computer Stores” (Ciose to New Barnet BR Station -
Moorgate Line)

TELEPHONE SALES Telephone: 01-441 2922 (Sales) 01-449 6596
OPEN 24 hrs. 7 days a week Telex: 298755 TELCOM G

01-449 6596 OPEN (RARNET) - 10am - 7pm - _ ...

Monday to Saturday
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Software for all

72 NORTH STREET, ROMFORD, ESSEX. TEL 0708 60725

Announce the launch of their range of B B @ programs
_'*'* For Model B only. Grand Prix ‘. e oo FHOST THSGE

m~ - Time Trials around our race track. For Model B only.
[ Includes computer controlled car Our own version of this popular Arcade game.

“ to hinder your progress. With colour & sound.

= mm " 9levels of difficulty. 55.95 9 levels of difficulty. £6-95
s a - o — =

EEEETREN = Cobra/Robo-Swamp 5 &

For Model A or B, real time 0@ For Model A or B (please state

aEdvanced Startrek Game. version required). Two addictive

xtra facilities include “probe satellites”, graphic games —
"damage reports”’ & ““‘on-board computer”’, 57_95 £6.95 insomniacs delight! n

% JR. omesnnos  OATABASE

For Model B only. Two player game, Accepts up tf)_tgn c_iefinable fi_elds.
A‘ features include exploration, drilling, Facilities include Quick Search, Sort

ALV

employment and and Hard copy — capable of storing up
Price Wars. £6.95

X [ by st 7 LY
INUATESS H Character Generator E

For Model A or B. Classic Arcade For Model B only. Useful utility program
game. With colour and sound enables user to re-define character set - ) I:IE
4 - using Mode 4. Displays new character =
E £6 95 Ed 95 in graph form. = e
= _— W E e W Ty | - o
I mers "= ® ® B
| .
Progy We are looking for good We're on'Y a few minutes
 — quality programs covering games, from your Post Box.
utilities and education. We pay excellent royalty
rates. Please write or phone us on (0708) 60725 so Why nOt "Y ourO
Dealer enquiries also welcome. mg]! O[der sService. :
paralander W] .,}‘ »:1,” QQ’ ’ Plosse send me:- Add £1 p&p per ordef.\
For unexpanded model,graphics / )@' DR e £ |
and sound are incorporated into ¥ i : |
this absorbing battle between you-
(the dare-devil)-and the elements. x £4.50 | |
* i : i
zx spec*rum g | enclose Cheque/P.0. for - £ l
Hisassemblar ) et 111 1 /1
£4 OO U_sefgl Utility Programme. ! gl b I
. Fits in 16K. | !
= I Address : l
Attention |

Dragon Owners! WS v Fosnbies, 0t
3 l | Make cheques/P.O. payable to: SOFTWARE FOR ALL '

72 North Street, Romford, Essex.
SOfiware c._gl_!.‘.mg soon' Tel: Romford (0708) 60725 E @ J

See
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“ZODIAC”

Following the success ! OM
of our ist Adventure "'"

Competition (winner to TORPFDO RUN |
be published next | or fantastic high resolution (clesr 4) resl tme |
month). We are | e T "T: ,‘ !.J'. Tns!srm] |
launching our second l et el i i 8 Devy: Jones Locker your fine
Adventure Competition r_:y K C ot Price £4.95
(we have doubled the ESCAP(_ ’
prize money as well) The invader P.O.W s t for exercise. You, a guard
“Zodiac"' is your r "'. PSRRI, S eI SR your family a
greatest challenge yet 5K Text 3K Grapt Price £4.95
from A&F. Solve the
NEW

problem of this CYLON ATTACK
Astrological Adventure A FAST MOVING 3D SPACE BATTLE

: 1 As you sit y iNg tinto the void of
.‘]‘Hd you could win o b el b o, eyl ety vairst RaRiat |
f 1w for food!! You glancs ty ] range scanner,

Full machine code
program reguires 12K
RAM

end!!

Price £4.95

Price £6.00
Closing date 30/11/82 the winner will have £100 in his
hand in time for Christmas.

FOR JUST £16.00 ADD 22 BASIC COMMANDS AND FIVE
FEATURES!! TO YOUR ATOM

(SUPPLIED FULLY DOCUMENTED ON 4X EPROM
COMMANDS Read Dawa; Tone; Key
X: Clr; Disassemble; Or E_l or; On Escape; Var
Hex; At List (controlled list with up & down
scroll  facility Renumber: Find: Search &
Replace; Auto; Delete; Block Move

Warm; Fast; Slow

*1200 BAUD CASSETTE ﬂPfR.l“NG S\‘STfM FEATURES
Visible Load/Save; Aud ndica
ful LDM Ss e; Extended Lines
characters per kne); Auto R (
axcept Break & Lock): Auto list of line when an

ton o

error occures

THE BEST VMUE FOR MONEY TOOLKIT AVNLAHLE' WHAT! ALREADY

GOT A TOOLKIT "TTfD’ Why not buy our Add-an-Eprom Board
acdd up to 4 Eproms for only £18.00 \‘-.'.' program when

ordering both itams)

——— — e —

BBC

ROADRUNNER MOD. B
The opposition will stop at nothing to get you "1 this BBC MOD B ONLY

arcade style car chase: dodge through the Sunday

traffic, weave to avoid their fire as the black cars try to A superb reproduction
shoot you off the road! Beware the hells angels who

assist them! of the popular arcade
Can you survive! £6.00 game. FOUf Skf“ |evels'

EARLY WARNING MOD. B realistic sound and

Destroy the attacking waves of ICBMs using a radar

tracking system and intercept missles 48 Levels — Each fantaSIIC graphlcs' Long
one harder than the last. £6.00 range and close up Luna
NEW “TOWER OR ALOS” Landscape Displays. A
MOD. A &B | safe soft landing is

A fully interactive adventure program for the BBC. Clear
“ALOS” of its monster and demons. Fight your way to your ta rget. BUt can
fame and fortune £6.00 you do it?

*SPECIAL OFFER"

DEDUCT £1 PER ADDITIONAL CASSETTE
ORDERED. PRICE ONLY £6.00

Orders to ABF Software, 830, Hyde Road, Gorton,
Manchester M18 75D.
Orders by mail or phone (061) 223 6206
*All prices fully inclusive no hidden extras*
! Microlink * ABF's Showrcom now open

Address as above,
We pay 25% royalties on ATOM BBC programs
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100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI

400
800

M\

ATARI

ATARI PRICES REDUCED

We at Silica Shop are pleased 1o announce some
fantastic reductions in the prices of the Atari 400800
personal computers. We believe that the Atari at its
new price will become 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 800 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

arari 0 £199
£248

£449

ATARI 400

with 32K

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 800 + Disk Drive +
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 Atari 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 detaiis on our users club.
THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:

ACCESSORIES
Cabies

Cassntion
Driskatres
Joysticks

La Stick - Joystick
Misc Supplies
Paddies

ADVENTURE INT
Adv

Mountan Shoot
Resrguard

Star Fluee
Sunday Goit

AUTOMATED
SIMULATIONS
Crush Crumble Cmp
Datestonas of Ryn
Dragons Eve
Invasion Orion

Adwenturelnd Fescue at Rigel

Pirete Adv
Miszi0n Imp
Voodoo Cast
The Count
Strange Ody
Mystery Fun

Axcochet

Star Warrior
Temple of Apshai
Upper Reaches Aps

BOOKS

Pyramad of D Bamc Ret Manual

Ghost Town

0 Sav lgang |

No 11 Sav Island 2
No 12 Golden Voy

Compute Atari DOS
Compute Bk Arari
Compute Magazine
De Re Atari

DOS Utilitses List
DOS2 Manual

Misc Atari Books
Op Systern Listing
WVidey Manual

BUSINESS
Calculator

Dot strave Managem 1
Decaion Mahar
Graph-it

Inwaicing

Libe et ian

Mort & Losn Anel
Nominal Ledger
Payro

Paryonal Foni Mgmi
Purchase Ledger
Sades Ledger
Statsstics 1

Stock Control
Telelok 1

Visscalc

Weekly Planner
Word Processor

CRYSTALWARE
Beneath The Pyram
Fantasyland 2041
Galactic Quist
House Of Usher
Sanas Of Mars
Witer 100

World War 111

YNACOMP
Alpha Fighter
Ohompeio
Cryntaly
Forest Fue
Intruder Alert
Monarch
Moarprobe
Mowang Maze
Nominoes Jigsaw
Aings of The Emp
Space Tilt
Soace Trep
Stud Poker
Tripte Blockade

1
from APX
A el
Atias of Canads
Cubbyholes
Elementary Biology
Frogmaster
Hickory Dickory
Inst Comptg Dem
Lemaonade
Latterman
Magrears

Magthy-Tac-Toe
Metric & Prob Soivg
Mugewump

Music Terms/Notatn
Musicai Computer
My Firgt Alphusbat
Number Blast
Polycaic

Pragidents Of U S
Quir Master
Starware

Sterec JD Graphics
Three R Math Sys
Viieo Math Flash
Wordmaker

EDUCATION
from ATARI

Conv French

Conv Garman
Cony 11afian

Conv Spanish
Ersrgy Crar
European C & Caps
Hangman

Inwit To Prog 1/2/3
Kingdom

Music Composer

Scram
States & Capitahs
Touch Typing

EMISOFTWARE
Betuh Heritage
Cribbage Dominoes
Darts

Eurcpean Scene g
Hickory Duckory
Humpty Dumpty
Jumbo Jet Lander
Snooker & Billiaros
Submarine Commadr
Super Cubes & Tih
Tournament Poo
ENTERTAINMENT
trom APX

Alwen Egp

Anthell

Artank

Avalanche

Babe!

Biackjack Casino
Block Buster

Block “Em

Bumper Pool

rinter together with a selection of business packages

Castie

Centurion
Checker King
Chinew Puzzle
Codecracinr
Comedy Digkette
Dica Poker

Dog Daze
Domination
Downhddl

Eastern Front
Galahad & Holy Gn
Graphics/Sound
Jax-O

Jukebox
Lookahead
Mumory Match
Mades Touch
Manotaur
Outiaw/ Howsteer
Preschool Games
Pro Bowling
Pushover
Rsbbotz

Revers: 11
Salman Run

747 Landing Simul
Seven Card Stud

Siesay Aoventure
Solitare

Space Cham
Space Trek
Sultans Palace
Tact Trak

Terry

Wizards Goid
Wiazards Revange

ENTERTAINMENT
from ATARI
Asterods
Basierbal!
Blackjack
Centipede

Chens
Enterainment Kit
Missile Command
Pac Man

Space [rwaders
Star Raicers
Super Bresout
Video Easel

ON LINE SYSTEMS
Crosslire

F rogger

Jawbreaker
Mission Asteroid
Mouskattack
Threshoid
Ulysses/Golden FI
Wizard & Princess

PERIPHERALS
Canttons Printers
Ok Drive

Epsom Printers
Program Recorder
RS232 Interface
Thermal Prinver
16K Memary RAM
32K Memory RAM

PERSONAL INT
from APX

Adv Munic System
Banner Gensrator
Blackjack Tutor
Going Yo The Doge
Keyboard Organ
Morse Code Tutor
Personat Fitress Pry
Playes Piano
Suerchpad

AIDS from Atari
Assembler Editor
Dsembier (APX)
Microsolt Basic
Pascal (APX)
Pilor (Consumer)
Pitot (Educator)
Programming Kit

SANTA CRUZ
Bascs of Animation
Bobs Buniness
Orplay Lats
Graphics Machirs
Kids 1&2
Mongontsl Scrollng
Magrer Memory Map
Mini Word Processor
Page Floping

Player Musile Gr
Player Puano
Soundy

Vertical Scrolling

SILICA CLUB
Over 500 programs

write for detady

FREE BROCHURES -TEL: 01-301 1111

FREE LITERATURE

| am intorested in purchasing an Atari 400/800 computer and
would like to receive copes of your brochures and 1est reports
as well as your pnice kst covering all of the available Hardware
and Software

pa VRN BAE AL |
o1 L Eaptwns M bssor

cetier Loympemty RO dim atee W

» waty urteenyled wer

-~ S s Name

TeieRE SRR Mo b

Postcode. . . Prae ; 1.
YC1082 — Your Computer — October 1

SILICA SHOP LIMITED
Deot  VEINEY 14 The Mawn MHythertey Rosd. Sidcup. Kent DA AOX.
Telephoos 1307 1111 o« 03208 1IN
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If your order contains over £120 worth of computer
hardware apply now for interest free credit by telephoning:
Mail-order: (0702) 552911. London Shop: 01-748 0926.
Birmingham Shop: 021-356 7292. Southend Shop: 0702
554000 or write to P.O. Box 3, Rayleigh, Essex SS6 8LR.

You pay 10% down, then 10% per month for a further
nine months (to nearest penny). Example: VIC20 Colour
Computer. Cash Price £169.99. Credit terms: £16.99
down then £17 per month for nine months: Total £169.99.
Credit quotations on request.

THE NEW COMMODORE 64

The incredible new computer from Commodore comes
with 64K RAM fitted! Plus 16 colours, hi-res graphics,
320 x 200 pixels, 40 columns by 25 lines, Z80 micro
processor can be added — that means you can run CP/M
software, 8 independently movable Sprites with collision
detection, and a sound generator with 3 voices, 4 wave-
forms, envelope and filter to rival some dedicated music
synthesisers. And all this at the most incredible price ever.

(AFS56L) Only £339.00

DRAGON 32

Other hardware
Cassette Recorder
Disk Drive
Thermal Printer

The amazing new British com-
puter with a full-travel standard

Atari 400 with 48K RAM (AF37S)
Atari 800 with 16K RAM (AF02C)
Atari 800 with 48K RAM (AF55K)

* All above with BASIC & handbooks

(AF28F)
(AFO6G) £299.95
(AFO4E) £265.00

THE AMAZING ATARI COMPUTERS

4 Consoles Available:
Atari 400 with 16K RAM (AF36P)

£249.95

£319.00

£499.00

£590.00

£50.00

LELITEIVEARATRNN )

r -bit microor - Epson MXB8OT Mk il (AF38R) £399 95 i ‘ i
keyboa d « 16 b SHONOUOS Epson MX80F/T Mk il (AF40T) £447.35 o i
Sor, 32K RAM flﬂEd (exDandable Printer Interface for 400 (AF41U) £59.95
to 64K and later to 256KIl), 9 Printer Interface for B0OO (AF42V) £59.95 AN
- : Interface Module (AF29G) £135.00 X

C0.|OUFS, hi-res graphlcs and Versawriter (AF43W) £199.95 €
Microsoft extended colour BASIC 16K RAM Module (AFO8J) £55.00 Y””"
(the very best BASIC to learn 48K RAM Module for 400 (AF44X) £125.35

. . . 48K Upgrade for 400 (AF45Y) £75.00 | fs
with). Itlcan be used with wrtuall_v Floppy Disk (YX87U) £2.50
any ordinary cassette recorder, it Le Stick (AC45Y) £24.95 - e
h i interf entron- Joystick Controllers (Pair) (AC37S) £13.95 ——l = —

8% a printer terface (C v Paddle Controllers (Pair) (AC30H) £13.95

ics-type), joysticks are available
and it's incredible value for
money. (AF57M) Only £199.50

L

Teach Yourself Prograrma

rryetsatonal Fre

Anvun! ure Gamas
lact r M &
su- cus At Rige

For full details ask for our hardware leaflet (XH54J) SAE appreciated

JOIN THE U.K. ATARI COMPUTER OWNERS' CLUB
An independent users’ group Four issues of the club magazine for only

1ssue 1 of the club magazine featured a tutorial on character set redefinit

games programs and lots more. Issue 2 featured a tutorial on player/ miss

£3 001 Address your subscription to Ron
n and contained a collection of demonstration and
e graphics, an article about graphics on computers, a

selection of members’ contributions 1o the program library and much mao

THE FINEST SELECTION OF ATARI SOFTWARE

1C-16K-8C( lescues At 1,.—
10-24K -85 1 b0
~10K-BGO4E £11 98

10-24K-8GOSF £11

3C-32K-BG06G
ID-32K-BGOMH (5905

Upper Reaches Of Apshas (Part 2
1C-32K-BOQ140 £14 98 D-32%

BOB8V 1

1C-32%-BO21X £22 4F urze Of Ra (Part 3 ' 32K -BQBIW N1

Curse Of Ra (Pan1 3 10-32K-BO90X 495
£14 9t Analog Adventure 1D-32K-8Q33L 696
9 Adventure Land 1C-24K-BO0O0A 49%

28 9% P ates Adventure 2 0 9
2ies -

) " 3
20-32K-BO96E (3495
The Shattered Alliance 1D-48K-BQ98G £29.95
The Battie Of Shioh 1C-4DK-BQ63T £2995%
ne Battie Of Shiot 10-40% -BQ97F £29 95
Energy Crar 1C-18K-YGBIH {995
Kangdom 1C-8X-YG55K (995
Space Shuttle Module 1 10-32K-8G65V £19.95

435 ﬂundu Gamas

4 9% lar Raders 1E-8K-YG66W £29 95

8
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(Subject to approval
which can take up to 48
hours) (APR = 0%)

u-'-:fa;!uau;.MHA i
MICROSOFT BASIC*

ATARI SOFTWARE continued
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ped " * o Languages
A ” - e 18K . YLI2K
EK-B ."' ot AK-YGEBY £3
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48K -BOI 4t
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Home Game Programs 6502 Ass t e
4K YGSBN
8 G } wg 654 3
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unda 1 o
) 16 V . 13
amant B 1 e es) A ] SCHpt GG248 (900
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" Send sae now for our new software leafiet with
»
deteils of all the above programs
ST Order Agx XHS20 Issue 3
Key: ( ptsatie D = Dak
§ IS L Lok L W ot Bx 6K shows
1 ——— - 1
54 98t Note: Order codes shown in brackets ‘
A b ’ correct at time of going to press |
. 1C- 16K
5 . & s excluded) |

Hardware kL e
: - 19 95
) as 395
4 95
v i $ 98
8 arrigge
Joysticks and Paddies . :
ngle L ACB3IH . M 2 -.
air of Joysticks AC3TS " ,
iy ACASY B
sir of Pacdles ACA0H
Programmeng Aid Cartridges v
Supaer Expander 3K RAM snd : -
"t : , I
Koy { 1 34 o F :
2 o £34 ¢ 3 a "
BCOOK y
Software (all 3K unless stated) ; <
ntroduction to BASIC Cassettes
L] -] Home Programs
gy N 4 .
Game Programs
ar
Y] A e
IC R " -
, . v +
Al Ask
BBC “"Mas [ T
Masterr b
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- F
i . it
P - ot < .
S MUR gt /08 -
Jacuga sssette |« K 1 X Be A
C-Me .
Ast 2 L 8
Businsss Programs
Swmplicaic Diga [+ 16X A e -
B o

NMIRPLIN

Maplin Electronic Supplies Ltd., P.O. Box 3, Rayleigh,
Essex. Tel: Southend (0702) 552911/554155.
Demonstrations at our shops NOW. See the computers in action at
159-161 King St., Hammersmith W6. Tel: 01-748 0926

284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 654000
Lynton Square, Perry Barr, Birmingham: Tel: (021) 356 7292.
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I PRINTERS

The EG 3085 is quiet, fast and efficient.
Printspeed is 100 characters per second
and prnting is bi-directional at 80 or 136
characters per line. Suitable for use with
other systems, it has three typestyles,
adjustable pin or friction feed and single
i}:neet or roll paper facilities. £425 plus
AT.

If you don't want to pay that much for a
prnter, consider the EG 603. It doesn't
match the EG 3085 in certain areas, but
you will still get 100 c.p.s. bi-directional, a
range of character styles, forward and
reverse feed and pin/friction feed, with 96
characters and 64 graphic pattems.
£235 plus VAT.

=

MONITORS

Avdilable in ' and 12" sizes, with white,
green or amber display, Lowe AV.T.
monitors are sturdy, attractive, easy to
operate and feature an easy view screen
with smoked anti-glare display filter.

Compatible with most popular micros on
the market. From £75 plus VAT.

EQUIPMENT COVERS

Beat the dirt, coffee spills and sticky
fingers when your computer end monitor
are not in use with these top quality black
leather covers.

Genie I and II accessories

DISK DRIVES

If you want fast, reliable program storage,
true random access file handling and
access to many computer languages, we
can meet your needs. The EG 400T
provides storage of up to 184320 bytes
per floppy disk and comes complete and
tested, in a stylish colour matched
cabinet. £220 plus VAT.

The EG 401 AT offers dual disk drive with
368640 bytes of useable storage and
comes complete with a power supply

ready to connect to an expander box.
£365 plus VAT.

DOUBLE DENSITY ADAPTOR
Allows the use of standard minidisk
drives in double dereity, with virtually
double the storage capacity. The EG 3021
is equally at home in the Genie or TRS-80
expander boxes.

A double density disk operating system
will be needed, such as smallLDOS
provides. £72 plus VAT.

—— T ——

EXPANDER BOX

The updated EG 3014 expander box
allows for up to four disk drives with
optional double density. It connects to a
printer, or RS 232 interface, or S100 cards.
Not bad value at £190 plus VAT

(16K version) or £200 plus VAT

(32K version)

*The EG 3014 will work with TRS 80

| by using the EG 3023 Tandy Adaptor.

TECHNICAL MANUALS

Full technical details of Genie Hardware
(all you ever wanted to know about
Genie).

Genie I/II Technical Manual

smallLDOS

| Powedhul yet reasonably priced, the
| Genie smallLDOS contains 21 library
| commands, 7 utiliies, LBASIC, disk basic

and bags of information, including a
reference manual and 40 page beginners
guide to disk usage. £35 plus VAT.

| HIGH RESOLUTION

GRAPHICS

Increase graphic resolution capabilities on
your Genie seventy-three fold with the
LE18 HI-RES unit It offers bit image
graphics of 73,728 points, a resolution of
384 x 192, and uses a separate 16K of
video memory to achieve its resolution.
Graphics are intermixable with text or
existing pixtel graphics, and animation,
reverse video displays and use of
programmable graphic characters are

possible. £86 plus VAT.

e et

GENIE MONITORS

Two good performance, low priced 12"
monitors, either to match your Genie or
compatible with a wide range of other
systems. Good resolution and band width
and, of course, they free your television
set for the other type of programmes you
like to watch!

| The EG 100 12" in black & white costs

Genie CV1 £5 plus VAT. £10 - No VAT. £69 plus VAT.
12" monitors CV6 £6.20 plus VAT. Expander and accessories (EG3014) | The EG 101 12" with green phospher is
9" monitors CV3 £4.20 plus VAT. £10 - No VAT. | £79 plus VAT.
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BUSINESS SOFTWARE
Specifically written for the Genie II
computer, with disks and a suite of
packages from the renowned house
TRIDATA. The suite includes SALES
LEDGER, PURCHASE LEDGER,
PAYROLL and STOCK CONTROL.
Each package is a very reasonable £175
plus VAT. Full detcnls are avcnlable on

request.

SYSTEMS
DESK
Even a compact modular computer
system like the Genie benefits from being
used on a custom designed system desk.
The SD-1 system desk is designed to
accommodate a complete Genie System
and has a special upper shelf to support
the display monitor at the best level. The
desk is flat packed for easy delivery and
finished in attractive teak and charcoal
colours. £81.40 plus VAT.

FRED MUSIC SYNTHESISER
Beethoven might well roll over at this
stereo music synthesiser. it can produce
six simultaneous notes over the whole
audio range and provide sound effects.
FRED comes complete with a software
compiler, full instructions and a demo
tune.

It is simply plugged onto the Genie 50
way bus and has two outputs for an audio

amplifier. £51 plus VAT.

EG 3203 . I
TANDY-BASH:ER -

If you are a TANDY user, read on! The
EG 3203 is bus converted to allow Genie
peripherals to be used with Tandy Model
I computers. £18.40 plus VAT.

(Just in case there might be a few strange
souls who want to convert in the opposite
direction, there is the 50/40 converter
which generates a Tandy compatible 40
way bus from a Genie.) £34 plus VAT.

EG 3016
PARALLEL PR]NTER
INTERFACE

The EG 3016 is a simpler
interface allowing a
Centronics parallel
compatible printer (EG
603, EG 3085) to be
connected directly to the
Genie keyboard without
the need for an expander
box. £38 plus VAT.

BUS EXTENDER

A most useful accessory, allows two bus
using devices to be connected
simultaneously to the Genie - when using

the Hi Res and expander for instance.
£21 plus VAT.

EP], EP2, EP3

Genie I and Genie II have ROMS
offering 13.5K Microsoft BASIC, of which
the final 1.5K BASIC are custom written
extensions contained in EPROMs.

You can change these as follows:

EPI

Adds all Genie | software facilities to
other Genies, lower case driver, machine
language monitor, renumber facility,
keyboard repeat and screen print.

EP2

Has improved M.L. monitor, can load and
save programs. Defined function keys (list,
load, save etc.) for Genie II and lower
case drver.

EP3

Has HI-RES dnver software with 10 extra
HI-RES commands which prevent need to
load HI-RES software from tape.

All ot £12 plus VAT.

For Video Genie Systems, the LE-19
connects direct to the Genie bus and
allows one of these EPROMs to be fitted
extemally. £26.50 glus VAT.

NEW! A 64K CP/M computer for
less than £1,000!

CP/Genie with single disk drive has 64K
RAM, 13.5K ROM, comes complete with
a 12" monitor, 64 x 16 screen format and
operates under CP/M 2.2 supplied with
machine. £999 plus VAT.

The dual disk version will cost £1,175
plus VAT.

Both are compatible with existing Genie [
software and are supplied with the Genie

SmalLDOS. A breakthrough for
Lowe Electronics customers that should
not be missed.

) SPECIAL TECHNICAL GENIE
HOT - LINE ON 0629 4995
L t;;,du wl h'Lc r;.;l't ...'r‘: w--~-: tlpr: /

Chesterfield Road, Matlock,
Derbyshire DE4 S5LE.

Tel: 0629 4995.
Telex: 377482 LowlecG.

Avadilable now from your local
GENIE dealer

AVON Microstyle, Bath, 0225 334659/319705
BEDFORD Comserve, Bediord, 0234 216749
BERKSHIRE P CP, Reading, 0743 589249
Castle Computers (Windsor), 07535 58118.
BIRMINGHAM Ward Electronics, Bumingham,
021-554 0708. Consultent Electronics, Birmingham,
021-382 7247. A E Chapman and Co., Cradeley
Heath, (384 66497/8. BUCKINGHAMSHIRE
Photo Acoustics, Newport Pagnell, 0908 610625
CAMBRIDGESHIRE Cambridge Micro
Computers, Cambndge, (223 314666
CHESHIRE Hewoart Electronics Macclesfield,
0625 22080. Mid Shires Computer Centre, Crewe,
0270 211086. CORNWALL A B & C Computers,
11 Brockstone Road, St Austell Comwall, St
Austell 64463 CUMBRIA Kendal Computer
Centre, Kendal, 0539 22558. DORSET Blandford
Computers, Blandford Forum, 0258 53737
Parkstone Electrics, Poole, 0202 746555. ESSEX
Emprise, Colchester, 0206 B65926.
GLOUCESTERSHIRE HAMFSHIRE

Fershem Computer Centra Forehom Hempehire

R SESaN,

Fareham, 231423 HERTFORDSHIRE Photo
Acoustics, Watlord, 0923 40698. Q Tek Systems,
Stevenage, 0438 65385. Chnsalid Systems and
Software, Berkhamsted, 04427 74569. KENT
Swanley Electronics, Swanley, (0622 64851
LANCASHIRE Harden Microsystems, Blackpool,
0253 27590. Sound Service, Bumley, 0282 38481,
Computercat, Leigh, 0942 805730. BEC
Computerworld (IAVGFPOOD 051-708 7100
LEICESTERSHIRE K:am Electronics, Leicester,
%33 27556. LONDON City Microsystems, EC2,
01-588 7272/4 Wason Microchip, NI8,
0!-&7 1757/2230. Premier Pubbcations,
SE20, 01-658 7131, NORTH EAST Briers
Computer Services, Middlesborough, 0642 242017
General Northem Microcomputers, Petedee,
0783 860G14. HCCS Associates, Gateshead,
0632 821924 NOTTINGHAMSHIRE Midland
Micocomputers, Nottingham, 0602 298281
Manstield Computers, Manstield, 0623 31202. East
Midland Computer Services, Amold, 0602 267079.
Electronic Servicing Co., Lenton, 0602 783938
NORFOLK Angliac Computer Centre, Norwich,
0603 29652 Bennetts, Dereham, 0362 2488/9
OXFORDHSIRE Micro Business Systems,
Whitney, (993 73145. Pebbleglow Ltd. (Thame)
084421 5368 SCOTLAND Esco Computing,
Glasgow, 041427 5497. Edinburgh, 031-557 3337
Computer and Chips Lid, St Andrews,
(G34 76206. Scotbyte Compulers E.'dmhugh
031-345 1058, Vicior Mormis and ‘Co;; Giasgow,
041-22]1 8358 SHROPSHIRE Tarrant Electronics,
Newport 0852 814275. SOUTH WEST Diskwise,
Plymouth (0752) 267000 West Devon Electronics,
Yelverton, 082 285 3434 Bits and Bytes,
Bamstaple, 0271 72789 SUFFOLK Elgelec Ltd,
Ipswich, 0473 711164 SURREY Catronics,
Wallington, Surrey, 01-668 6700/1. Croydon
C'omp.:ter Centre, Thomton Heath, 01-689 1280
WALES Tryfan Computers, Bangor, 0248 52042
WEST LANDS Allen TV Services, Stoke on
Trent, 0782 616929. WILTSHIRE Everyman
Computers, Westbury, 0373 823764 B& D
Computing (Swindon), 0793 762449. YORKSHIRE
Media 5 Lid,, Sowerby Budge, 0422 33580
Advance TV Services, Bradiord, 0274 585333
Huddersfield Computer Centre, Huddersfield,
0484 20774 Comprite, Bradiord, 0274 668830
Superior Systems Lid, Sheffield, 0742 755005
Photo Electrics, Sheffield, 0742 53865 Ebor
Computer Services (York) 0904 791585
NORTHERN IRELAND Business Electronic
Equipment, Belfast, 0232 46161, Briticin
Laboratonies, Belinst 0232 228374

Please send me further details of the
following item(s)

[X) Name
I Address

l Telephone

' YC.1082

e Y
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Beethoven
Symphony No.5

plays Songs

@ for Annie

Darkness On The
(qgc Of Town

foathaeen. Symghony i n The Nig
A R s

GENESIS

Randy

gragqurd

WON

The

L%gﬂd Of,

THEIR 20
FINEST SONGS

"THE BEST OF
TAMMY
WYNETTE

ALL MOD
CONS

Hundreds of thousands of Audio Club members
have already found the better way to buy records
simply by returning an £11 saving voucher like the
one below. Making your three introductory
selections involves you in no risk whatsoever. We
don’t even want to see your money until you've had
time to judge for yoursell that all of them are exactly
like the ones you normally buy from.any renowned
record shop. But when you do—and we're sure
you will—you'll have taken the first step towards
enjoying all the other benefits that membership of
Audio club can offer.

Your free monthly magazine.

The club’s lively magazine, Music News, arrives
through your letterbox every month, each issue
packed with current releases. You don't have to take
any recording uniess you wish to, All that is asked
of you is that from the hundreds of exciting titles

EAGLES
GREATEST

[ THREE
DEGREES
s

20 GREATEST

o R——
ROSES FROM
THE SOUTH

[ Tehaikoy sky
1812 Overture

| FOREIGNER 4

Luciano
Pavarotti

Statusfuo
JUST
SUPPOSIN'

Favourite Tenor

FYF]  Arias

HE JTAM

SIMON and
GARFUNKEL

featured in Music News you take at least three a
year at regular club price during your first two years
of membership. You probably buy more than three
albums a year anyway but the difference is that, as

a member of Audio Club every regular
purchase entitles you to a bonus title at

alt price

Recordings at HALF PRICE
—and even FREE

Three genuine recordings for the price of £1.49
each is just for a start. As a member, every
recording you buy at regular price entitles you to
another selection at HALF PRICE. And when you
have bought your six regular price recordings you
become specially privileged. Fron
further two regular price purchases you make
entitles you to one recording FREE. And this is in
addition to your normal half price entitiements

The afvwnturas of

JheNobans
v-ak-ng Waves

PG

12
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10 wrile o
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P.O. Box 31
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NOW! unleash the full power of the Z80 micro- Hot on the heels of our quality chess programs for
processor in your incredible Spectrum, and the BBC and Atom Micros, we introduce, for the first
program for yourself those fast-moving machine'¢ode time in the UK, chess on your VIC! (lBK

games. Our unique ‘Aspect’ Assembler has a full expansion). Once again there are 1000 levels of
screen Editor, and the Assembler can generate code play, plus many options, chess problems, game

storage etc. Deals with castling
and en passant.

BBCCHESS ____ £11.50
ATOMCHESS.  _____ £9.00

. also for your

for any address. It has a built-in,
Just foolproof, error-detection system,
comes complete with full
9 instruction manual, and will nin on
£ 16K and 48K Spectrum.

The original and the best!
The very first, arcade-quality
machine-code game to appear on

the market for the sensational ZX .
o VIC Cosmiads
VIC Asteroids
ALL PRICES INCLUDE POSTAGE rghs !
EVIEDIATE, DELIVERY F = = =SS - o oo
-t 1 d mi
Send stamped addressed envelope for details of ZX8l and Atom Software i L ic.»s: : !:e:ue PO for '
- — — ' OR Please debit my Access 5224 '
‘?‘: é E — ~— — ____ — e —- BARCLAYCARD 4929 Expiry date
S o= = = ;;: —_——_—— = = Name |
= == == = 'E'_"—"' ? W ra Addvees
= = Dealers Discor S l
l f\CCEqQ bAF(‘LJ’\" Fr\ﬁ;) ()R'}qu WELCOME ON 24h: YC.1082 I
R
BOST. (No stard 1o VISA i
IVERPOOL L3 3AB Rl
IVERP( } B L——-—-----——-—-J

ZX38l. SPECTRUM BB C.MICRO..ATOM..VIC
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Probably the fastest microcomputer
In the universe

the JUPITER ACE only £89.95.

Key Features

-

Revolutionary microcomputer language FORTH.
Full-size moving-key keyboard.

User-defined high-resolution graphics.
Programmable sound generator.

Floating point arithmetic.

Fast cassette interface.

Upper and lower case ascii character set.

24 x 32 character flicker-free display.

The Jupiter Ace uses FORTH

The Ace is set apart from all other personal computers on the
market by its use of a revolutionary language called 'FORTH'.
Some computer languages aré easy for humans to understand,
others are easy for computers; FORTH is most unusual in being
both. Its underlying principles are so simple that it takes even a
newcomer to computers only a few minutes to learn how to do
calculations on the Ace, yet the very same principles are powerful
enough to allow you to invent your own extensions to the
language itself.

At the same time, the memory-saving coded form used to store
your programs inside the Ace allows it to obey them very fast —
typically in less than a tenth of the time it would take to do the
same thing using a different language. Amongst other things, this
makes the Ace ideal for games.

FORTH's unigue combination of speed, versatility and ease of
programming has already made it a prime choice for professional
applications as diverse as pub games and radio telescopes, and
gained it an enthusiastic national user group. Now the Jupiter Ace
can bring this addictive language into your own home.

Designed by Jupiter Cantab

Leading computer Designers Richard Altwasser and Steven
Vickers have a reputation for pushing technology forwards. After
playing the major role in creating the ZX Spectrum they formed
Jupiter Cantab to develop their latest brainchild the Jupiter Ace.
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All inclusive Price

For £89.95 you receive your
Jupiter Ace, a mains adaptor, all the
leads needed to connect to most
cassette recorders and T.V.s (colour
or black and white), a software
catalogue and a manual.

The manual is a complete
introduction to the world of
personal computing and a course in
FORTH programming on the Ace.

Even if you are a complete
newcomer to computers, the
manual will guide you step by step
from first principles to confident
programming.

The price includes postage
packing and V.A.T.

Technical Specification

Hardware
Processor/Memory

Z80A running at 3.25 MHz.
8K bytes ROM 3K bytes RAM.

Software, FORTH

Data Structures
Integer, Floating point and
String data may be held as
constants, variables or arrays
with multiple dimensions and
mixed data types.
Control Stuctures
IF-THEN-ELSE, DO-LOOP,
BEGIN-WHILE-REPEAT, BEGIN-
UNTIL, all may be mixed and
nested to any depth.

Operators

Input
40 moving-key keyboard with
auiu-repeat on every key.

Output

Memory-mapped 32 x 24
character display with high
resolution user graphics. Output
to drive normal UHF TV set on

channel 36. Mathematical +, —, X, +.
Logical AND, OR, NOT,
Sound XOR.
Provided by internal. Comparison <, >, =.
loudspeaker. Program Editing
FORTH words may be listed,
Cassette

edited and redefined. Comments
are preserved when words are
compiled.

Load Save & Verify at
1500 baud, separate data
storage.

Order Form ;

| 28 days for delivery.
| Send cheque or postal order with the form to:—
| JUPITER CANTAB, 22 FOXHOLLOW, BAR HILL, CAMBRIDGE CB3 8EP

| Please send me:—
| O JUPITER ACE MICROCOMPUTER(S) @ £89.95.
| Name. Mr/Mrs/Miss

e TS I U T T N e e RS PR [ N VR R S T (S e |
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DUNGEONS POKE

ere was yet another high-
nuality ZX-81 machine-code
program in the August issue of Your
Computer — ] Chalmers’ Dungeons
— but after painstakingly entering
the hexadecimal, I found that, on
Running, an error code 5/0 appeared
at the bottom of the screen.

I set about unravelling the Print
Room routine and discovered the
mistake; the final two bytes of 16
should read

0609108, 9
The simple remedy to my problem
was to enter: Poke 16937, 9 as a
direct command.

I hope that more ZX machine-code
programs will be seen in the future
issues, including ZX Spectrum pro-
grams, but has anyone found an easy
way to manipulate the display file of
the Spectrum? The peculiar three-
sections layout has me puzzled. Is
there some hidden advantage,
possibly for the Prestel interface?

J Rarcliffe,
Leicester,
Leicestershire.

SPEED BALL

hen I entered Speed Ball on my

machine, it did not run
properly and crashed when I came
100 close to the left hand corner. I
finally found the error was not in the
machine code proper but in the bytes
before. The answer is to run the
program in Slow, and Poke 16534 to
16537, 16540, 16541 and 16544 to
16548 with 8. 16548 is not a minus
sign but 8 again.

How do you obtain random
positions in a machine-code
program? Most of the balls originate
in the left-hand corners.

R Vanhove,
Merelbeke,
Belgium.

ALARM SOUNDS

here were a few mistakes in the
listing for Sounds of Alarm in
the August edition, page 85. Here
are the corrections.
4 POKE36879.8 : GOSUB 40
25 PRINT "SQQQTIME"
33 PRINTOINNN; leftf{ALS,2);
M MID${ALS,3,2)": " RIGHTS
(ALS,2)
37 GOTO 25
S will clear home, Q brings the
cursor down, O brings the cursor up
and ) moves the cursor right.
David Harmes,
Walton,
Derbyshire,

BEEBOX PET

ith regard to the article on Vic

memory expansion in the
August edition, I would like to draw
your attention to the following
points: the Beebox has the facility to
operate as a 40 column Pet (minus
Pet graphics), but in colour. No
mention of this was made in the
article. It is true that the unit has

been designed to accept a Prestel
adaptor unit, Acoustic Mode, for
communicating with British
Telecom computers, and the
standard ASCII codes have been
used. No claim has been made that
this unit runs as Prestel.

The author states the unit worked
with the Beelines monitor, but not
with his TV. The Beebox monitor is
RGB and the Beebox gives out RGB
at TTL level and composite video at
1V P.P on 7561.

You must cither modulate the
video up to RF to enable reception
on a domestic TV, or encode the
RGB o PAL and then modulate or
display on a video monitor.

Roy Briant,
East Sheen,
London,

SELLING POINTS

have been looking into buying a
new home computer. I have a
ZX-81 at present, and have been
reading reviews of the other more
popular micros. | find the choice
bewildering. As a result I have
formed a comprehensive list of
desirable features with a rating of 1
to 10 on each feature,
Features
Motor control
Data files on cassette
Reliable loading
Verify
Merge programs
If-Then-Else, on-goto,
On-gosub, multi-statement lines
25 x 40 screen
=192 x 266 resolution
User-defined graphics,
Functions, keys
Printer, disk, etc, capability
> 16K RAM, preferably 32K
Line and circle plotting
Joysticks, paddles, light-pens
Plug-in cartridges
Software available
Other languages than Basic
Screen editing
Auto repeat on all keys

Rating 1t0 10
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7 Gardner,
Dalebrook,
Burton on Trent.

WRIT LARGE

he following program is written
for the standard Vic-20 or the
Vic-20 with 3K RAM pack:
10 POKEB1,256:POKES2, 19:POKE
55,265:POKES6,19:CLR
20 FOR 1=0T01024:POKES120 + |,
PEEK{32768 + 1):NEXT
30 FOR X =0TO512:A = PEEK
{32768 + X)
40 POKEG14412* X, A:POKE
6145+ 2*X, A:NEXT
50 POKE36869,253: POKE36866,PEEK
(36866)0R 128

The double-height characters take
the place of the reverse characters in
the character set. The characters
may be Poked or Printed on to the
screen.

CTRI.-R\FSE will create a large
letter “A”, or CTRL-RVY will
produce a large “B”.

The Poke codes for the double-
height characters are from 128 to
255. Hence:

POKE7680,128:POKE7702,129
will produce a double-sized @ at the

YOUR LETTERS.

top-left of the screen. Because the

program reserves 2K of memory,

only just over 1K is available to the

user, unless a 3K expander is
attached.

A Kavanagh,

Sutton Coldfield,

West Midlands.

THE LONG WAIT

just had to let you know it is

three whole months since I
placed a relephone order for a 48K
Spectrum. [ offer no prizes for
guessing how I feel about this
situation.

I remain a firm believer in the
Spectrum and the thought of the
Microdrive keeps my order with
Sinclair — for the moment.

However, I would like to offer one
warning to Sinclair, if I may be so
bold. Japanese industry has shown
its abilities in both our motor cycle
and motor car markets. It will not be
very long before they enter our home
computer market, and if the past
performance in terms of delivery and
back-up service to the consumer are
not greatly improved upon by
Sinclair Research, I believe they will
very quickly become an example of
the best-forgotten side of British
industry.

P Bloxham,
Loughborough,
Leicestershire,

SPECTRUM BUGS

en my Spectrum finally
W:rrivcd, I discovered a couple
of interesting bugs. Type
CLS:PRINT CHR$ 8;"x";
Two black squares appear on the far
right of the screen. If you alter the
“x"" to other letters for example “‘b”,
you get some interesting results.
The other bug is even stranger,
Type the following as a direct
command:
FOR F=1TO 100 STEP 0:PRINT
“0”:NEXT F
When the computer asks “‘scroll”
press Caps shift and Symbol shift
together. You will get your
command back again. You cannot
keep it though, for when you press
any key, a lot of half-finished
keywords, such as Randomiz, are
printed on the screen. [ wonder how
many other bugs there are.
Stephen Dixon,
1 Collaton Road,
Leicester LES 2GY.

MEMORY SAVER

im Harmell’s reply to Nick

Flint's enquiry on random
movement in August Response
Frame prompts me to donate a
version of this type of subroutine
where plus or minus one is allotted
to Print At co-ordinates.

Try:
10 LET X == PI1 * PI
20 LETY = X

30 PRINT AT X, Y:* "
40 LET X = X + SGN (RND-RND)
50 LETY = Y + SGN (RND-RND)

60 PRINT AT X, Y; "*"
70 GOTO 30
This halves the usual amount of
memory needed to achieve the same
effect. If —1, 0 and + 1 are needed,
then try
LET X = X + INT {(RND*2-RND)
Keeping in mind that Plot and
Print at round to the nearest integer,
byters on a 1K diet may make use of

LET A = COS Pl {=—1}, NOT PI
(=0), SGN PI(=1), SQR Pl { =2),
Pl (=3}

For other uses INT PI gives an

integer 3. Thanks for the help I have
had from your excellent magazine.

Brian P Johnson,

Pimlico,

London.

ATOM FILE

r a long time now I have been
working on a file-handling
program for my Atom. The Basic
search routine is so slow! George
Byrns’® article on machine-code filing
routines in August Your Computer
was most handy.

However, having typed in the
programs I found the data was being
deposited throughout my program,
overwriting the Basic text. The
following attentions are required:
1000 | # 80= # 00008205
1550 PRINT “5. ... ... DELETE

RECORD™ '
4050 IF ?S = CH “:” THEN GOTO 4090
4070 IF 7T = CH":" THEN GOTO 4090
8020 PRINT & # 8205 + 7# 87*7 # 84,
LL18 Again LDA (88), ¥
CMP 013
BEQ LL27
CMP (85), Y
BEQ LL19
CLC
LDA 88
ADC 01
STA 88
Note: all assembler addresses are in
hexadecimal. Simon Stroud,
Basingstoke,
Hampshire.

MICRO WIDOW

y husband’s computing, I'd

best beware
““That’s it!”’ he yells out — I leap up
with glee

“You have finished?"” I ask, “We
can watch some TV?"
“No — the program has gone!" he
cries in despair
I wish the micro would likewise, in
thin air
He loads the machine at lunch,
dinner and tea
Is up late at night to one, two and
three
Fixing the box with a permanent
stare
As wife number two, I'm resigned
to my fate
Till he has conquered this thing I
now hate
Maybe I could break it, then blame
the cat
Far 100 dishonest, I couldn’t do
that
The irony is, I'm sure you'll agree
This monstrous computer was a
present from me.

Anon
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Blake's Seven beware — £99 Oric
has 16K and built-in explqsions

WiTH 16K, high resolution colour,
and sound the Oric I appears to offer
more than any other computer under
£100.

Oric Products International is
launching the machine this month
and expects to sell at least 50,000 of
them.

The £99 Oric offers 16K of RAM,
28 by 40 screen layout, 240 by 200
high resolution and 16 colours.
There is also a 48K version for £169.
Both run on Microsoft Basic and are

Othello note

WE HAVE been asked, by Mine of
Information Ltd, to point out that
it is the proprietor of the registered
Trade Mark “Othello” in respect of
printed matter relating to computer
programs.

This real-time clock and calendar
fits inside the Atom case and can
run for six months on a back-up
battery. The price is a bit steep at
£40 inclusive of postage and pack-
ing, but it also provides a separate
interrupt output for control appli-
cations. The board is available

from Varuna Electronics, Hornsell
Park, Woking, Surrey.
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priced to undercut rivals such as the
Spectrum.

The sound facility improves on the
Spectrum by supplying one noise
and three voice channels. In addition
to two enveloping commands it gives
a range of pre-programmed sounds
like explosions and laser zaps.

Other features include a Centronics
printer interface, teletext screen

compatibility and a choice of two
character sets. By moving the alter-
native character set — containing
mosaic graphic characters — into
RAM up to 255 characters can be
defined by the user.

The Oric is manufactured by
Tangerine Computer Systems, who
produced the Microtan kit and the
Tantel adaptor.

Fun to learn
with Spectrums

SPECTRUM OWNERS will not be short
of software support from the manu-
facturers. Sinclair have released the
first set of 21 cassettes for the Spect-
rum, developed for them by Psion
and ICL. The ICL range includes
five games cassettes at £4.95 and a
Fun to Learn series at £6.95.
Among the Psion range are a 48K
chess program for £7.95 and two
ull-length games, Space Raiders and
Planetoids, at £4.95 each. All the
new cassettes are now available by
| order from Sinclair Research,
Stanhope Road, Camberley, Surrey.

Vicsoft — test
your own 1Q

CoMMODORE has set up the Vicsoft
Club 10 market inhouse programs
and accessories as well as products
from other companies like Bug-Byte,
Adda, ASK ..J.d Stack. For £5
members receive an illustrated
catalogue and discounts on selected
products

Among Commeodore’s latest batch
of software are some O-level revision
programs for English language,
mathematics and the sciences; a
series of five adventure games or
“mind famasies” as Commodore
describes them; and programs to test
your IQ and personality. These last
two are based on the ideas of
Pr\')!_cxsu' ch";'s — not umversallv

mal

hl% chgh Ruad,
lough, Berkshire.

Vicsoft s at
Trading Estate, S

Simons finds it simple to answer
Commodore’s $64,000 questions

DAvID SIMONS, a 16-year-old school-
boy, writes machine code like other
people write Basic. He started
computing four years ago on an early
Pet. Commodore was impressed by
some extensions he made to Pet
Basic and lent him a Vic-20 to write
a demonstration program.

After taking a look at the extra
Basic commands offered on other
micros, Simons decided to improve
Vic Basic by adding the same
features. In a remarkably short time
he wrote an 8K machine-code pro-
gram which extends the resident
Basic’s list by over 60 new terms.

When the first pre-production
modcls of the Commodore-64
arrived from the US nine months
ago, David Simons set about
mastering the machine, virtually
unaided by documentation. Now he
probably knows more about the 64
than anyone else in Britain.

He has completed a 16K version of

his Basic extension for the 64, which
Commodore will be releasing within
the next two months. They had

originally intended to produce a
Super Expander cartridge for the 64
but shelved the idea when they saw
the Simons package.

Simons Basic adds 108 commands
to the Commodore-64’s vocabulary
It incorporates all the features
present in more extensive Basics —
like If-Then-Else, Repeat-Until,
definable procedures — and many of
the facilities, such as Dump and
Trace, given by utility programs.

Other features are unique to this
package. To mention just a couple, it
allows you to set the speed at which
a program is listed and even to

protect a program by suppressing its
listing

In addition there are a number of
commands which handle and
enhance horizontal scrolling: high-
res graphics, sound, sprite graphics,

multi- and extended-colour modes.
On the standard 64 these areas can
only be accessed through Pokes.
Simons Basic will come in ROM
on a plug-in cartridge. Commodore
has guaranteed 10,000 sales in the
first year and will pay David Simons
£1 royalty on each sale. Another
company, Honeyfold, hope to
release the 8K version for the Vic-20.



Open Forth
channel now

INTEREST IN Forth is gathering
momentum and supporters of the
language will be encouraged that the
new Jupiter Ace supplies Forth
rather than Basic in ROM. Forth is
_an unusual programming language
which can be tailored to fit specific
applications. It runs faster than
Basic — 10 times faster, for example,
than ZX-81 Basic — and occupies far
less program memory. When a new
command is defined, it is compiled
and added to a dictionary of existing
commands.

The language is now available for
the ZX-81, Atom, BBC and Vic.
Artic Computing, 396 James Reckitt
Avenue, Hull, North Humberside,
supplies ZX Forth on cassette for
£35 or on two 4K EPROMS for
£69.95. Acornsoft, 4a Market Hill,
Cambridge CB2 3N], offers versions
for the Atom and BBC on casseiie
for £11.50 and £7.50. A ROM cart-
ridge version for the Vic-20 costs
£38.95 from Adda Computers. 14

Broadway, West Ealing, London. |

NEWS

Sinclair’'s £15 million for education

— 25 percent off

EVERY PRIMARY SCHOOL that orders a
Spectrum under the government’s
Micros in Primaries project will
receive from Sinclair a free ZX
printer, free copy of Logo computer
language and ten vouchers, each
worth £45 off the price of a 48K
Spectrum.

Clive Sinclair claims that “we and
we alone have a suitable printer for
primary education”, and also feels
that providing each class with one
computer is not much use: ideally,
each child should have a computer.
He is prepared to spend £15 million
on the project.

Sinclair will also release a range of
educational software through ICL to
complement the government’s
150-program library and is already
working with Possum Controls to
produce a version of the Spectrum
for physically handicapped children.

Unabashed by delivery delays of
up to three months for Spectrums,
Sinclair promised to deliver micros

to schools within six weeks and
claims general deliveries will also be
back on “a 28-day order pattern by
early October”,

Camputers’ 48K colour Lynx will
help you work, rest, and play

CAMPUTERS' LYNX calls itself “a
serious machine at a remarkably low
price”. It is certainly the cheapest
off-the-shelf 48K computer to have a
real keyboard, colour and sound.

By the end of the year Camputers
will be offering disc-drives, printers
and other add-ons as well as the basic
machines,

The Lynx carries 48K RAM,
expandable inboard to 192K, and
costs £225. Built around a Z-80A
microprocessor with an RS-232 port
as standard, it is compatible with
CP/M software and so may be suit-
able for business applications as well
as home use.

Eight colours can be displayed on
a screen of 24 lines by 40 characters
and also in the 248 by 256 high-
resolution mode. Memory expansion
will boost the display to 80 characters
a line and resolution to 248 by 512.

Camputers which makes the Lynx

claim that the Basic is easily
expanded or modified and incorpor-
ates several commands to allow

machine-code routines 1o be inserted.

A machine-code monitor with 26
commands is tagged on the end of
Basic, The Lynx also incorporates a
digital-to-analogue sound facility.

ZX conversion
made easy

ZX-81 OWNERS who have graduated
to the Spectrum do not need to write
off all their ZX programs and add-
ons. The Adam Adaptor enables you
to double the Spectrum’s memory to
32K by connecting your ZX 16K
RAM pack. Devices such as sound
boards which make use of the
memory space above 16K can also be
run on the Spectrum through the
adaptor. It is available from Stephen
Adams, 1 Leswin Road, London
N16 7NL, for £7.

The Slowloader program converts
ZX-81 programs to Spectrum Basic.
Machine code routines outside the
Basic program area translate ZX-81
code as it is read in from tape. Inverse
characters, for example, are changed
to normal characters, while the user
is given the option of converting
half-tone graphics to full-tone or
user-defined characters. The Slow-
loader comes on cassette for £10 plus
45 pence postage from East London
Robortics, Finlandia House, 14 Dar-
well Close, East Ham, London E6.
Telephone: 01-471 3308.

Multi-role Max Christmas launch

*“A RETAIL-ORIENTED, games-playing
computer’” is how Commodore des-
cribes the Max. After months of
rumoured launches and cancellations

the machine will finally appear in
the shops around Christmas for
£100. The Max is like a skeleton

Commodore-64. It uses the same |

video and sound chips and has the
same sprite and high-resolution
graphics and sound generator but it
lacks the real keyboard of the 64.

With only 2K RAM and no
resident Basic, the Max will need
plug-in cartridges to bring out its
potential. A mini-Basic is available
on cartridge, which increases the
memory to 4K, but lacks arrays and
trigonometric functions. Commodore
claims that Max has three roles: as
games machine, music synthesiser
and home computer. But probably
only beginners will be interested in
its programming possibilities.
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DRAGONS
SIGHTED
IN LONDON

d

rr

M~ DRAGON32

vy

THE BRITISH MADE 32K HOME
COMPUTER

oaiy £199.50 var

ONLY

THE DRAGON'S TEETH

32K RAM expandable to 64K: 9 colours: advanced 6809E
Microprocessor: 5 octaves of music: Professional quality
keyboard: Plug in sockets for printer, joysticks, cassette,
games cartridges: Expanded Microsoft colour Basic: 160
page Basic manual: A growing library of the best games
and applications Software.

If you want to meet a Dragon,
Phone us today! 01-633 9611

SW.WINTER & Co.Ltd.

101 WESTMINSTER BRIDGE RD, LONDON SE1

]—-——————————.—_—_—————

P

HILDERBAY LTD

Professional Software

I Please supply I
| DRAGON 32  £199.50 each |
| JOYSTICKS  £19.95 each [
CARTRIDGES:
GHOST ATTACK £24.95 each
COSMIC INVADERS £19.95 each l
CASSETTES: l
I DRAGON GAMES SELECTION £7.95 each
QUEST £7.95 each
Phone for the complete list of cassettes & cartridges
Prices include VAT Add £3.00 p&p per Dragon.
Payment by Cheque or P.O. please
Name
Address |
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48K SPECTRUM SOFTWARE
NOW AVAILABLE!
Payroll £25
Stock Control £25

Tape recorder suitable for microcomputer use, aligned
and tested on computer signals £22 + f2 p&p
Hilderbay Loading Aid. Load your microcomputer
from tape first time, every time! £5.95

HILDERBAY
SUMMER ZX81 SALE!

Beamscan (beam analysis)
Payroli ) £13 each
Stock Control )

Optimax £20 until 21 September
Budget | & Il £9 (2 programs)

Time Ledger ) N
Critical Path ) E8 €ach

Emancnal Pack 1 ) £6 each
cold )

These programs have been described and
reviewed previously (and we can provide
details).

Comprehensive project planning package (PPP),
comparable with software at five times the price!
£138 (48K Spectrum or 48K ZX81: specify version).

All prices include VAT, and are post fee. Sale
prices are valid until 21 September 1982. Free
updates, comprehensive telephone and
personal support, and competition prizes are
not available for summer sale purchases.

Holdco Ltd are no longer handling our advertising.
Enquiries, and orders: please contact us directly.

Hilderbay Ltd
Professional Software
8/ 10 Parkway
Regents Park
London NW1 7AA

Tel: 01-485 1059 Telex: 22870

{Our phone has been out of order for weeks: British Telecom
haven't even sent a repairman yet. We apologise).




Computer Club is here to encourage you to start your own local computer club or, if one already
exists, to join it and become involved. We would like to hear of anything which has made your
‘ club a success, or of any projects or programs you are developing.

From aiding a handicapped
child, to building a robot dog,
the Milton Keynes Micro-
computer Users’ Group is
involved in a variety of
interesting projects. The club is
also writing software for
educationally subnormal
children, to be used on a micro
in a local school. Simon
Beesley looks at micro-
computer developments in one
of the U.K.'s youngest towns.

EARLY AUTUMN can be a slack period for
computer clubs, but Milton Keynes Micro-
computer Users’ Group still managed to
attract more members to their weekly meeting
than most clubs draw in a month. Nearly 40
people turned up for an informal session.

Founded nearly a year ago, the club grew
out of a Tandy users’ group and now boasts
126 enrolled members. TRS-80 owners are
well catered for: Keith Blout, club secretary,
has collected a library of programs which
members have typed in from magazines and
put on tape. Video Genie, Atari, BBC Micro,
UK-101 and ZX-81 are some of the other
machines owned. A single Spectrum made a
fleeting appearance before developing a hard-
ware fault.

John Chewter, founder and club chairman,
attributes their success to the way meetings are

organised. The formula is to offer three types
of session, in separate rooms, at each meeting.

One room has been set aside for courses. A
course in Basic for beginners centred on a
project to write a program listing and assessing

Local society news

South Yorkshire

THE SOUTH YORKSHIRE Personal Computing
Group meet on the second and fourth Wednes-
day of each month. A formal meeting with a
talk or demonstration is held at the General
Lecture Theartre, St Building,
Mappin Street, Sheflield. A more informal
session takes place at the second meeting in the
University of Sheffield’s CTS Club, Favell
Road. In the middle of this month, the group
will be running their annual competition with
prizes for software and hardware applications.
For more information ring S Gray on 0742
351440,

Edinburgh

EDINBURGH'S ZX Computer Club is flour-
ishing. They recently organised the first
Scottish ZX Computer Fair and their member-
ship now stands at over 70. As well as organis-
ing tutorial groups on topics ranging from ele-
mentary Basic to advanced machine code, they
publish a bi-monthly newsletter. Meetings
take place every second and fourth Wednesday

George’s

in the Claremont Hotel, Claremont Crescent,
Edinburgh from 7.30 pm onwards. Ring Keith
Mitchell on 031-661 3183 for more details.

Worcestershire

COMPUTER owners in the Worcester area are
welcome at the Old Pheasant, New Street,
Worcester, where the Worcester and District
Computer Club meets on the second Monday
of every month. No single make of computer
predominates and the club aims to cater to
interests in as many different models as
possible. D ] Stanton will answer any queries
on 09025 22704.

Newcastle

[AN KIRTON is interested in starting up a users’
group for Dragon owners in the North-East,
based in Newcastle. Since the only outlet for
Dragons in Newcastle has already sold 87 of
them there could be a good response. If
enough users telephone him on 0632 814215,
he will organise a first meeting shortly.

Rush-hour in Milton Keynes

anggigiintiine ? - 4
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the results of the local Darts League. Future
courses will cover advanced Basic agd
machine code.

K-9, lost to Dr Who fans some time ago, may
be making a reappearance in the club’s hard-
ware section, where members are building a
robot dog. In another project the club hopes to
be able to help a 10-year-old handicapped girl,
who cannot speak and can only move her head.
They intend to give her the chance to
communicate through an Apple by linking it
up with a smaller ZX-type click keyboard.
Also in the pipeline is a scheme to write
software for an ESN school. Although the
school has a micro, there is very little software
available for educationally-subnormal child-
ren; a state of affairs the club hopes to remedy
by building up a bank of graphic routines.

The third room is given over to more
informal computing activities. When we
visited the club, so many members were
plugging in their machines, power points
began to be in short supply. A visitor can
wander in and gain hands-on experience on a
range of machines, talk to members, or else try
out a variety of computer games. The club
hires out a ZX-81 to beginners for £1 a week.

Meetings take place every Tuesday at 7.30
pm at Sir Frank Markham School, Woughton
Campus, Woughton, Milton Keynes. The
club is also planning the occasional whole-day
session on Saturdays to be tied in with the
local Microtechnology Centre. For more
details ring Keith Blout on 0604-402460. &
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The new Dragon 32
S0 well designed,
youll even
understand this ad.

If youre already a computer expert, may
we refer you to the box of technical specifi-
cations displayed opposite.

[f youre not, may we refer you to the new
Dragon 32 Family Computer. A computer so
easy to understand, you wont understand
why all the others seem so difficult.

AndthenewDragon 32 costsunder£200.

32K RAM FOR UNDER £200¢*

- When youre comparing computers, the
first thing you need to know is the size of
the memory. In plain English, the Dragon has
approximately 32 thousand units of Random
Access Memory. (32K RAM for those who
prefer to be blinded by science.) This means
that the Dragons memory is at least twice as
powerful as its competitors.

Withamemory this powerful,theamount
of information the Dragon can store is liter-
ally vast. But the Dragon doesnt just make it
easy to store information. It makes it easy to
use, too.

USER-FRIENDLY?

You may have heard of the term ‘user-
friendly.’ Revertingtoplain Englishonce
more, thismeans simply thatthecom- 4
puter will go out of its way to under-
stand you, rather than vice-versa.

The Dragon 32 is so user-
friendly,itpractically licks yourhand.

You tap (literally) its vast resources
through a beautifully-designed keyboard
that's as easy to use as a typewriter.

On this keyboard, you type in a language
whichis surprisingly close to the English you
talk every day. The Dragon 32 will receive
your order. Under-
stand it. Send it to
the appropriate
cection of its
massive brain.
And then display
the appropriate
information on
your screen. All
before you can
say ‘gobbledy-
gook.

DRAGON 32

TV T D T
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SPECIFICATIONS PRODUCT g 22 | 38 | B § £2
= ol®) ,O (S = X
6809E MICROPROCESSOR. Pet, Apple, Atari 400, o | = | 2] ° s 5
BBC Micro, and VIC 20 still have the less powerful 6502, FEATURE é G= e
32K RAM (as standard). At least twice the power of £199 | £125 | £175 | £190 | £199 | £
similarly priced machines. Expandable to 64K RAM. g'l;f\(;fDARD 2 2] % 0
EXTENDED MICROSOFT COLOUR BASIC (as standard). RAM SIZE 32K | 16K | 8K [ 5K | 16K | 16K
Featuring: ADVANCED GRAPHICS (set, line, circle,
paint, print, draw, rotate and print using). STANDARD
ADVANCED SOUND 5 octaves, 255 tones, AVAILABLE
AUTOMATIC CASSETTE RECORDER CONTROL. RAMFORHIGH | 26K | 9K | N/A | N/A | 14K | 3K
FULL EDITING withINSERT and DELETE. RESOLUTION
9 COLOUR, 5 RESOLUTION DISPLAY. GRnPh e
)"\ ETV d/\ - PA.I i P
USE WITH ANY UHE ' an ‘or separate PA.L. monitor. g[[]\(sjizcogsopr vis Ino: lvo Ino Ine Ino
PROFESSIONAL QUALITY KEYBOARD. :
Typewriter feel. Guaranteed for 20 million depressions. STANDARD
( i liel. PROFESSIONAL-
PRINTER (Centronics paralle TYPE i | e b bes |3s |visg
JOYSTICK CONTROL PORTS. KEYBOARD
FIRE YOUR IMAGINATION. BRILLIANTLY SIMPLE GUIDE.

Learning how to use the Dragon 32 won't
cause you to experience any problems.
Learning what you can useit for will cause you
to experience something entirely different.

Delight. Surprise. Fascination. And .
challenge.

The Dragon offers a range of some of the
most popular computer games in the world.
From those celebrated space battles to mind-
boggling adventures in seemingly unfathom-
able dungeons and caves.

As if by magic, a simple typed message
will command the Dragon to create your own
drawings. Then it will colour and pamt them
in 9 colours.

And its clever enough to create virtually
any image you want - circles and arcs as well
as straight lines.

The Dragon will also play and compose
music with you, with a range of 5 octaves. And
it works with any UHF TV or PAL monitor.

LEARNING THROUGH PLAYING.

- All of this makes the Dragon the ideal
machine to build your childrens interestin the
world of computers as they become increas-

.\ ingly more vital. School-children already
., enjoy using computers.
The Dragon is the first computer
specifically for the family - so by enjoy-
ing yourselves at home, you and your
children cansoonbecome expert
enough to create your own programs.

The Dragon is living proof that you don
have to be an expert in computerspeak to be
an expert in computers. It comes with the
easiest-to-understand instruction manual
ever written for a home computer.

Every step, every explanation, is made
clear - even if youre a beginner. In minutes, it
will show you how to write a simple program.
Within hours, youll be fascinated. And from
then on, you'll continue to be astounded by
the new world which the Dragons power and
versatility will open up to you.

See the new Dragon 32 in your High
Street. At under £200, it's not just the first
family computer. It also has all the features an
expert could wish for

Except perhaps the jargon.

DRAGON 32

The first familycomputer.

To: Jean Webster, Dragon Data Ltd, Queensway, Swansea
Industrial Estate, Swansea, Glamorgan SA5 4EH.
Tel: 0792 580651.

Please send me further information about the Dragon 32.

Name

Address

YC

A member of the Mettoy Group of Companies.




. Japan’s new micros are
/ here. What impact will
the Japanese technological
expertise have on Britain’s
ome-computer scene? Your
, omputer takes the wraps off

the new Sanyo trio on page 24.
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With a display that an Apple "

- could hardly be ashamed of S, R
and 64K of memory for just . *
over £200, the Multitech | !/
MPEF-Il is not as ordinary
as its plain looks and
keyboard might imply.
Tim Langdell puts the
micre through its
paces on page 28.
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From the Far East comes the £199 Colour Geﬁie s we rubbed
the lamp and found a willing servant. Turn to page 34.

"he Vic-64 takes up where the
il ic-20 left off. On page 32 Simon
" 'Beesley finds that a versatile sound
" generator and colour sprites are just two of

the extras which make it good value at £350.
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Pretty boxes and elegant
keyboards — Tim Langdell
finds out what is inside
Sanyo’s shiny new micros.

BY THE END of last year the only personal
computers on the market were the ZX-81, the
Vic-20, and the Atom. Now, less than a year
later you have the choice of a dozen machines

from all over the world — many offering high-

resolution colour and sound.

The Japanese have been noticeably absent
from the under-£200 market until now.
Sanyo’s launch of three microcomputers is just
the spearhead of a new Japanese invasion.

The Sanyos range from a strong Spectrum
rival, 1o a cheap battery-powered pocket
computer with an LCD display. All three
micros have similar cases and full-size
keyboards.

Sanyo’s machines are wedge-shaped like
typewriters and are 12in. wide by 6in. deep.
The keyboards are a lesson in cheap but
efficient design. Sanyo uses a similar rubber
matting to the Spectrum underneath the keys
but capped with hard plastic. A full-size space
bar makes touch-typing possible although a
keyboard bleep would have been useful.

Top of the range

Sanyo’s PHC-10 is a battery-powered £60
training computer with a single-line liquid-
crystal display and no provision for television
display. Next up the range is the PHC-20, a
4K RAM machine with no colour capability
for about £100. But Sanyo’s real hopes rest on
the top of the range PHC-25 with high-
resolution colour, user-defined keys and 16K
RAM for about £150.

This nine-colour computer with high-
resolution graphics has a full QWERTY
keyboard, with keys for editing, Escape,
CTRL, and graphics. The two Shift keys are
double-width, as is the Return key.

The PHC-25 is based on a Z-80A CPU as
used on the Spectrum, ZX-81, and early
Tandy machines. The PHC-25 is nominally

referred to as a 16K computer, but on request-
ing the free bytes in user RAM a return of
about 14K is obtained. In contrast, the
Spectrum 16K version rea''y only has 9K, so |
the PHC-25 could still be considered good
value on RAM, anyway.

The PHC-25’s video RAM is separate in
memory from user RAM, and the ROM con-
taining the Basic interpreter and operating
system resides in 24K, This leaves some 18K
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of free space in the machine’s memory map.

Sanyo Basic is Z-80 colour Microsoft with a
few changes for the specific machine. This is
thus virtually the same language as used on the
TRS-80 colour computer and Dragon 32.
However, like the new Colour Genie, the
Z-80-based versions of colour Microsoft seem
somehow easier to use than the 6809 (Dragon)
version, especially when it comes to defining
colours,

For instance, CTon and CToff enable you
to switch the cassette player on and off from
within a program. Other commands include
If-Then, Else, plus the usual Goto and Gosub.
There are other especially interesting
commands like On Goto and On Gosub.

The PHC-25 can not only draw lines using
Line but, as with the Dragon, it can use an
almost identical statement to construct a box
from the line co-ordinates. It can even produce
a filled-in box by the addition of one other
letter in the statement. Its reperteire includes
Paint, which means that full graphics capabil-

B}

ities are within the PHC-25’s range.
Saving a screen

You can save a screen to cassette, you can
directly access the Z-80A’s ports with Inp and.
Out, you can load data files with Input$ and

| define functions. You can also Scroll just part

of the screen using Console which can create
text and graphics windows.

Colour on the PHC-25 is a little harder to
use than on a Spectrum and the choices of
colours vary with the level of resolution.
There are four modes. The first is a text-only
mode, the second is a nine-colour, low-resolu-



tion mode 64 by 64, the third is a medium
resolution mode 192 by 128 with nine colours,
and the fourth is a 256 by 192 resolution
mode. This has, it seems, only two of three
possible colours, white, green and black.
Unlike the Dragon the same commands
create the colours locally or globally in all
modes, and the same commands put dots of

colour on the screen. There is none of the fuss

o« B

of clearing video pages, but then again the
PHC-25 only offers up to two pages compared
to four on the Dragon and these must be
designated at switch-on. The colour from our
test model was sharp, without dot-crawl.

The Sanyo PHC-25 has Escape and CTRL
keys on the keyboard allowing you to either
Pause, or to stop a program totally.

CTRL functions are also available: turning
on and off a printer, changing video pages, and
so forth. Using the graphics key lets you
explore the massive internal character set of
the PHC-25 — over 200 characters and
graphics in ROM. In our machine there were
100 or so Japanese characters which will
apparently be changed for extra graphics in
the U.S./U.K. market.

An excellent feature is the four separate
cursor keys and four user-defined keys which
with Shift allow up to eight single-entry key-
words or commauds. These are set up upon
switching on to produce useful key-words like
Run and Return, List, Print, but can be
redefined simply using Key.

The PHC-25 is clearly not designed for
indefinite expansion. It comes with both a
video monitor, a domestic TV outlet, a built-in
Centronics port, a cassette socket, and a user
port of undefined character. A sound-
synthesiser box allows the PHC-25 to use its

extensive Sound and Play commands to the
full — it will have a three-channel synthesiser
with envelope control. This extension box will
also have joystick controls.

In conclusion, this machine is a real compet-
itor to the Spectrum, having 5K more user
RAM than the 16K Spectrum for about £25
more. It also has a more powerful Basic and its
keyboard is certainly far superior.

The two lower-priced Sanyos enter a market
already dominated by the ZX-81. The PHC-10
is a battery-operated microcomputer with an
LCD display and no potential for expansion.
It is purely a training device, somewhat out-
classed by such machines as the ZX-81. It has
the excellent full-size Sanyo keyboard, but a
maximum RAM of only 4K. Its Basic is a
version of Tiny Basic resident on the purpose-
designed chip used as the processor.

It is easy to type programs into the PHC-10,
but you can only see a maximum of 16
characters at a time. However, you can use the
four cursor keys to scan through quite easily.
Each key has auto-repeat.

The major draw-back is the 4K Tiny Basic.
With less than 2K of user RAM, and a very
limited range of commands, the PHC-10
would be restrictive even for a beginner.

(continued on page 27)
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How to make the best

home computerin the world
even better.

_Peripherals to turn a powerful computer
into a super-computer for the professional.

With VIC, you have the finesthome computer
money can buy. And the more you use it, the
more you will ask it to do.

Pretty soon, you'll want to extend VIC's vast
potential to the full; and there is a wide range of
VIC peripherals to help you do it.

Disk drives, disk-based software, a printer,
cassette unit, joysticks, paddles—with these,
VIC computing becomestotal computing: giving
you true professional power and capability.

We describe the major units here:

VIC PRINTER

The VIC Printer,
like all VIC peripherals, offers a very high speci-
fication at a very competitive price.

[t will print programs, letters, business data,
graphic displays and so on.

Its main features include: 80 characters per
line * Tractor feed dot matrix *30 characters per
second print speed ¢ Full alphanumerics and
graphic printing * Double-size character
capability * All cables and leads.

VIC FLOPPY DISK UNIT

The VIC single-drive Disk Unit provides a
fast, accurate and efficient means of storing and
retrieving data and programs.

Together with the Printer, it transforms the
VIC 20 into the ideal system for the small
businessman or serious computer programmer.

Features include: 174,848 bytes capacity »
Uses soft-sectored standard 5% single density
floppy disks + Direct
interface to VIC «
Direct
compatibility @SS
with Printer
Intelligent
system 1n-
dependent
of VIC. — B
(VIC RAM not re

quired to ——/
run it).

EXPANSION MEMORY CARTRIDGES
Special plug-in cartridges are

memory. 3K, 8K and 16K
RAM packs plug directly |
into the computer.
A Memory Expansion
Board is also available F
to develop VIC's capabilities to the maximum.
For full details of VIC 20, its peripherals and
software, and a list of your local dealers, contact:
The Commodore Information Centre,
675 Ajax Avenue, Slough, Berkshire, Eb
SL14BG. Tel: Slough 79292.

C: commodore

VIC 20

The best home computer in the world.
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Actual size of Sanyo keyboard, above. Below back shot of PHC-25.

fcontinued from page 25)

Like the ZX-80, the PHC-10 can only
handle integers. Thus dividing 5 by 3 will give
an answer of 1. This is not a micro which will
double as a home calculator.

Like the Sharp and Tandy handheld com-
puters — which is the market it is aimed at —
it will accept a program in the same way as a
larger micro, but Running the program results
in one-line-at-a-time display, unless the Return
key is depressed. To get it to go through a
program automatically you use Pause instead
of Print in statements, which produces a
display of each line at one-second intervals.

e

The PHC-10 also produces sound of sorts.
A Beep command gives a note of a specified
pitch for durations of a tenth of a second to 20
seconds.

Good ergonomics

The PHC-20 shares the good ergonomics of
its stablemates but may find it difficult to
compete in Britain with the features home-
grown micros are offering for £100. The
PHC-20 is Z-80A based with 8K of ROM and
4K RAM of which 3K is available to the user.
Little thought has been devoted to interfacing
the PHC-20 to printers and other peripherals.

I

Even connecting the machine to a television is
not straightforward.

The Basic is early Microsoft, characterised
by friendly if obscure syntax reports. Instead
of the line numbers quoted by a Sinclair the
PHC-20 will answer all errors with:

7?2 HOW
77 WHAT
77 SORRY

Loading from cassettes is quite easy but not
trouble free. Although the PHC-20 is quite
fast it is severely limited by an integer-only
ROM.

s

©.0 0

CONCLUSIONS

M All the Sanyo machines are well pack-
aged and have comfortable keyboards.
WAt the bottom of the range the
PHC-10 is little more than a training
machine limited by integer Basic and

the lack of a screen-display facility.

B The PHC-20 is again limited. Users
can expect new machines to offer
more than 3K user RAM, integer
Basic, and black and white display for
£100.

BMSanyo’'s PHC-25 offers a good
keyboard, 14K of user RAM, high-

resolution colour and user-defined
keys for about £150.

MIf Sanyo make the PHC range
available in the High Street the 25
could be a winner. The British micro
industry may be forced to do some-
thing about reliability and long
delivery times.
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TAIWANESE MULTITECH has pushed a new
contender into the £200 colour-computer
arena. Its MPF-II is a 64K 6502-based
machine with six colours and a Basic which
bears far more than just a passing resemblance
to Applesoft. In fact the MPF-II is almost
identical to a 64K Apple II — but without the
expansion potential — and will run most
Apple software.

About 32K of RAM is available to the user,
and a further 16K or so is required for the
video pages. It uses 16K of ROM, which again
seems very similar to the Apple II. Indeed the
few Calls we made to the ROM produced the

same results as on our Apple. For instance, |

Call -932 cleared the screen, and Poking
location 33 enabled us to set the line length to
any given value.

Positive keyboard

The MPF-II’s unattractive casing is flat and
light-grey, about 7in. wide by 10in. deep, by
about lin. high — it is rather like an Apple ina
Spectrum case. The keyboard is of the calcul-
ator type, although it has a more positive feel
than many on the market. Multitech claims an
inexpensive add-on typewriter-quality key-
board is also about to be released.

As soon as you begin to work with the
MPF-II its similarity to the Apple becomes
apparent. There are three modes: text, low-
and high-resolution graphics. The text mode is
black and white only, but six colours are avail-
able in either of the graphics modes. The
lower-definition graphics mode has a
resolution of 40 by 40, while the higher is 280
by 192, The MA command moves the screen
memory to another location, and there is a
choice of two high-resolution screens. The
first leaves four text lines at the bottom of the
screen: the second leaves just one line for, say,
error reports.

The MPF-II has a full QWERTY keyboard
with larger keys for Return, Space, Control
and Shift. There is also a reset button, which
is set precariously clos®o the 0 key, and four
cursor keys. The keyboard is uncluttered, but
hides many secrets.

Use of templates

The first of the two templates supplied with
the machine reveals that the keys provide a full
range of graphics functions, accessed by
pressing CTRL B followed by any key. There
are a total of 49 graphics ranging from a
variety of line-drawing aids, through block
graphics, to hearts, clubs, diamonds and
spades.

The second template presents the surprise:
pressing Shift and CTRL at the same time —
they are conveniently adjacent — along with
another key produces a full key-word on the
screen. Thus you can type words in the

normal manner, as well as use the Sinclair

approach of single-key entry. Offering both is
an excellent idea, and using templates instead
of cluttering the keyboard is ingenious.

., At the back of the MPF-II are sockets to
gach cither a domestic television or a video

plug. On t’he leﬁ-hand side is a printer inter-

REVIEW

MPHII

Tim Langdell discovers
whether the 64K MPF-I|
really is an Apple at

far less than half$®
the price.

face, a plug-in ROM socket and a s
labelled RCB.
This socket is for the £10 Remote Conlro!‘_
Box — or either a Chinese-character generator,
an additional keyboard, or an £80 speech-
synthesis and sound-generation box.

The MPF-II's Basic is excellent and, as
stated, virtually identical to Applesoft. It may
well represent the most powerful Basic avail-
able with a machine which costs less than
£200. Table 1 gives a list of the key-words.

Capacity for graphics

Although the MPF-II can use only six
colours, it can plot tnem in even the highest
resolution. This is in contrast to all the other
sub-£200 computers on the market which
cither limit the number of colours available in
the high-resolution mode to two, or only allow
definition of colour by character squares — for
example, the Spectrum.

The MPF-II is thus capable of very good
colour graphics in a limited range of colours.
This is enhanced by an excellent facility —
again, as. offered on Apples — to be able to
draw shape tables in memory using Draw,
XDraw, Rot, Scale and SHLoad.

28
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iray the complement colour —
XDraw. It adlt tion it is pot '} ¢ to load such
i8¢ and recall them

-shapes onto cassette or disc i
ain < =# astounding abilities for such an
expensive computer,
—= The Bssic contains all the standsrd dats and
" _?‘u‘ilbie handling key-words along with such
' unusual but very useful commands as OnErr
Goto — when an error occurs. a Goto is
executed — On Goto, and On Gosub. The two
graphics resolutions are set by either GR for
low resolution or HGR for high.
Drawing lines and plotting points are easily

|
'
—

muﬂnds such as Plot, VLin,

h awir J‘bbﬂzontal and vertical lines
SErn which returns the colour code of
point defined. The printer can be switched

o or. 6ff Using PrtOn and PrtOff — and one

presumes that these two replace the more
extensive Prt# commands on the more
expandable Apple II.

The ability to delete blocks of lines from
programs using Del is welcome, but the Basic
sadly lacks a renumber routine. Screen
editing, Multitech claims, is possible by
moving the cursor to the line on screen with
an error and retyping it. However this full
screen-editing facility did not seem to work on
the review version.

A rather interesting plus for those used to
other inexpensive microcomputers is the fact
that like the Apple the MPF-II has a built-in
monitor which can be Called from Basic. Once
Called, memory locations and register situ-
ations are displayed. With simple one-key
commands you can dissasemble any area of the
memory map into 6502 mnemonics.

Hex dumps are also possible, and there is

also a facility for testing areas of RAM for

certain bytes, moving bytes in blocks to other

locations, and reading and writing machine

code to tape or disc. Multitech has included

two such systems, one for its own system, and
| one compatible with the Apple II.

Although sound is clearly possible with the
MPF-I11, directions on using it are not given in
the manual. The useful Diagnostic Nurse
supplied with the MPF-II runs a check on

CHR$, ASC, LEFTS, RIGHTS, MIDS, POKE,
PEEK, WAIT, CALL, USR, HIMEN, LOMEN,
| | LIST, LISTx,y, DELx,y, REM, INPUT,
i INPUT" ", GET, DATA, READ, RESTORE,
| | LET, DEF FN, GOTO, GOSUB, IF-THEN,
| | FOR-TO-STEP, RETURN, POP, ON GOTO,
ON GOSUB, ONERR GOTO, GR, COLOR
PLOT, HLIN, VLIN, SCRN, HGR, HCOLOR
| | HPLOT, HPLOT TO, HGR2, SIN, COS, TAN
| | ATN, INT, RND, SGN, ABS, SQR, EXP
LOG, PRTON, PRTOFF, HC, CONTROL
MA, MP, LOADT, SAVET, LOADA
SAVEA, LOADD, SAVED, DRAW AT
XDRAW AT, ROT, SCALE, SHLOAD,
SPEED, TAB, SPC, POS, HOME, NEW,
CLEAR, FRE(0), DIM, VAL, STRS, TRACE

Table 1. Key-words.

most aspects of the machine, including a
display of its sound capabilities, which are
essentially duration and pitch variations. Like
he Apple, the MPF-1I has a Trace facility
to aid debugging. Unlike the Apple II
the MPF-II is not expandable, but it
will soon have a disc drive, the speech-
synthesis and sound-generation board
Bentioned earlier and Pascal and Forth. A
inese-language unit has already been pro-

¥ duced which allows Chinese-speaking users to .

work in the Dragon symbol system. Excellent
plug-in ROM games are available, and the
Invaders and Bridge provided with our system
were of excellent quality. A £110 printer will
also appear soon, producing 150 lines a
minute in a 40-character-per-line format.

CONCLUSIONS

B The MPF-Il offers excellent value at
around £200.

B The fact that it is compatible with the
Apple Il means that an enormous
amount of software is already avail-
able for it.

M It is the only £200 microcomputer with
true high-resolution colour graphics,
and offers a Basic which until now is
to be found only on machines as
expensive as the Apple Il or a BBC
Micro.

BThe excellent idea of having the
option of either single-key entry or
normal entry of key-words should
mean that the MPF-I| satisfies every-
one.

Bt would make an excellent training
machine, especially with its good,
built-in monitor, but also & good
home computer for the game player
or a low-cost computer for the small
businessman.

M Clearly, anyone who has been
attracted by the Apple’s facilities but
not by its price will seriously consider
this micro as an inexpensive alter-
native,
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GOME AND MEET VIC

AT YOUR NORTH LONDON VIC CENTRE

— VIC 20 COMPUTER — SALE —UK101 KITS— SALE

SALE — VIDEO GENIE — SALE

EG3003
GENIE |

EG400

EG3020
EG3022
EG3015

£195.00
£35.00
£55.00
£85.00

£240.00
£269.00
£269.00
£185.00

GENIE 11
EG3014

_ VIC SINGLE FLOPPY

DISK _

a a

* 174K Byte Storage
* Direct Interface to VIC

* Direct Compatibility with
printer

ONLY £335.00

s VIC CASSETTE DECK .
*  Direct Interface to VIC

* Tape Counter

ONLY £34.00

supplied with Free cassette
with 6 Programmes

— VIC EXPANSION UNIT ——

i

‘ * 7 Slot expansion board, for:
‘ extra memory, Program-
‘ ming, Games, etc.

Modulator Holder

n

A Typewriter Keyboard.

5K memory-expandable
to 29.5K

) £19.95

Prog. Sound £19.95
P108 Eprom £19.95
JI Expand

£ 9.9

VIC PRINTER

Colour
£59.95
Memory
£79.95

*

8 programmable
function keys.

*

High resolution graphics

Music in three voices and
three octaves, as well as

sound effects

* Eight border colours and

sixteen screen colours

** SPECIAL SUMMER OFFER **

ONLY £165.00 + FREE
CHOICE OF GAMES
CARTRIDGES

(Worth over £17.00)

—

\ ’
80 characters per line
* 30 characters

per sec
" Dot Matrix printer
* Tractor Feed

ONLY £185.00

__ CARTRIDGES

8K Memory £34.00
16K Memory £56.00

Programmers Aid
ONLY £27.50

Super Expander
High Resolution
graphics with 3K
RAM

ONLY £27.50

* SPECIAL SUMMER OFFER*

MACHINE CODE
MONITOR

ONLY £25.00

Enclosed Power Supply

EXPANSION UNIT
with LID
ONLY £85.00

e

** SPECIAL SUMMER OFFER ** \
EXPANSION UNIT WITH LID AND MACHINE
CODE MONITOR CARTRIDGE ONLY £100.00

-y

&
‘v

r—

TERMS OF BUSINESS
Please add 15% VAT to all Prices.
Deliver charged at Cost. Prices valid
for coverdate of this magazine.
Phone or Send your Order TODAY
using

ACCESS
OR
BARCLAYCARD

.
e

SIS electronics

48 JUNCTIONROAD,ARCHWAY,LONDON N195RD 100 yds FROM
ARCHWAY STATION TEL: 01-263 9493/01-263 9495 TELEX: 22568. .
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Please send me a copy of your ‘VIC l
LIST' containing Software, Hard-
ware and Books for the VIC 20

NAME
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STONECHIP ELECTRONICS

PRODUCTS FOR VIC-20, SPECTRUM, ZX81

Wkl

ZX81 USERS
THE ZX-PANDA

UNIQUELY EXPANDABLE 16K RAM OWNERS
PACK
EXPANDABLE INTERNALLY BY PLUG-IN MODULE TO Fully Assembled, Cased and Guaranteed
FULL 32K
ATTRACTIVE CUSTOM MADE CASE CONTOURED TO MASSIVE 16K RAM MEMORY
REAR OF ZX81 FOR MAXIMUM STABILITY
COMPACT SIZE. LED POWER INDICATOR EXPANSION
COMPATIBLE WITH MOST EXPANSION SYSTEMS PLUGS DIRECTLY INTO YOUR VIC-20 OR
ZX.PANDA 16K EXPANDABLE RAM £25.00 MOTHERBOARD
ZX-PANDA 16K EXPANSION MODULE £19.95
OR FULL 32K EXPANDED £39.95
GIANT PANDA £39.95

EXPAND YOUR VIC-20 WITH

Tandem

3+ 1 EXPANSION UNIT
FOR USE WITH MEMORY AND GAMES CARTRIDGES
MORE THAN 1 UNIT CAN BE USED IN TANDEM TO GIVE
EVEN MORE EXPANSION
INCLUDES ROM SOCKET
PLUGS DIRECTLY INTO YOUR VIC-20 EXPANSION PORT
ATTRACTIVELY CASED

£34.95
I—---_----—-—____—-—q
L PEE AR RN I e s stesnsnsnssscussssnansa =
| |
ZX SPECTRUM OWNERS } |
SPECTRUM ECHO i :
MAKE FULL USE OF YOUR SPECTRUM'S SOUND ' B, o e O R T e l
FACILITY BY AMPLIFYING ITI ENABLES LOADING AND |
SAVING TO TAPE WITHOUT SWITCHING LEADS BEAMIE «isoccorvasisivininsrisiansinssimhih R AR I s s Fa o s [
NO ADDITIONAL POWER SUPPLY REQUIRED | |
OTHER FEATURES INCLUDE: b ADDREEE . s ey scion

* TONE AND VOLUME CONTROL | 7
*AUDIBLE EUBINGERCIIENC S s 0 e e |
* DIN COMPATIBILITY R s T § e R R e i
* ATTRACTIVELY CASED R e SR ol b Ll ot R SR . I

£23.50 [ YC10

. A e e s G N G e SEUR S S e S S S w—

Send now to:
STONECHIP ELECTRONICS,
UNIT 4, HOSKINS PLACE, WATCHETTS RD, CAMBERLEY,
SURREY. TEL: (0276) 681131
MAKE CHEQUES OR P.0O.'s PAYABLE TO: STONECHIP LTD

ALL PRODUCTS FULLY ASSEMBLED, TESTED AND GUARANTEED
ALL PRICES FULLY INCLUSIVE
ALLOW 28 DAYS DELIVERY
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The 64's strong selling point is
its memory capacity, but — as
Simon Beesley discovers — its
other features all conspire to
make it something of a force
to be reckoned with.

THE VIC-20'S STOCK has fallen slightly since it
first went on sale last autumn. At the time it
was welcomed as the only computer under
£200 with colour and sound. Now it seems
overshadowed by a number of competitors
which offer more features at an equivalent
price.

People tend to point to the Vic’s limited
memory capacity — only 3.5K — or its con-
stricted screen layout of 22 columns by 23
rows, and belittle its strong characteristics as
secondary features. But such secondary
features as well-spaced and robust keys, or a
good screen editor assume great importance
for anyone who spends much time program-
ming.

Improved screen size

The Commodore-64 remedies most of the |

Vic’s shortcomings, while maintaining its
virtues. The keyboard layout is the same and,
apart from its beige colour, the casing has the
same size and appearance. An extra games
socket supplements the number of ports avail-
able on the Vic. These allow attachments to
cassette, disc drive, program and games cart-
ridges. A user port which will take a Z-80 cart-
ridge to give the 64 access to CP/M software is
also included. The VicModem, RS-232 and

IEEE interface cartridges can also be plugged |

in.

Memory capacity and screen size are two
areas in which the Commodore-64 improves
on the Vic. 64K RAM is on board, of which
38K is available for Basic programs. The
screen format gives 25 rows of 40 characters.
Like the Vic, there is a choice of 16 colours

defined graphic characters.

Commodore micros score highly for the ease
with which one can change character sets,
select graphic characters and alter the text or
graphic colour. All this can be done through a
combination of control and colour or graphic
keys. Compare this with the laborious
business of keying in a VDU command on the
BBC Micro to change colour.

Easy to set up displays

Setting the background and border colours
is equally convenient and just requires Poking
a value into a single memory location. Multi-
colour mode on the Vic and the 64 enables you
to use four colours within a single character
space but is really only suitable for user-
defined characters. Extended Colour Mode on
the 64 is a new and more useful feature, which
allows you to choose one of four colours for
the background to a single character. The
drawback is that only the first 64 characters
can be used in this mode.

The 64 runs the same Basic as the Vic, itself
more or less the same as Pet Basic. Programs
should be transferable from other machines
with 40-column displays if Peek and Poke
addresses are changed.

The arttractive feature of this Basic is the
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would have to be more than just an ' and decay and sustain/
| expanded Vic to justify a price of nearly release parameters affect the

| £350 including VAT. Sprite graphics and

convenient
way that
cursor and
colour control
characters can
be entered into
character strings in
a Print statement.
They determine the
screen position and also
the colour of the text or
graphics that follow after
— making the task of setting
up the display in a program
considerably easier than it is in
other versions of the language.
In these and other respects the
Commodore incorporates almost all
the specifications of the Vic-20. But it

noise. The attack

E
[' way the volume of a note develops '
and fades.

Like the BBC's generator, the sound facility
approaches that of a full sound synthesiser. A
fairly close simulation of instruments such as
the piano and harpsichord can be achieved as

| well as a variety of sound effects — the sound
of jet engines, gunshots, wind, surf, snare
drums, cymbals are some of the possibilities

a. powerful sound generator are the
features which supply the difference and lift it
into the BBC Micro class.

The sound facility is at least as extensive as
the BBC Micro’s and, arguably, easier to use.
Rather than being embedded in sound and
envelope commands, sound control is obtained
by Poking values into specific memory loca-
tions. The 22 sound-memory locations allow | mentioned in the provisional manuals.
you to define notes in up to three voices with a Sprites are user-definable shapes which can
range of eight octaves. Each voice can be set to | be moved around a 320 by 200 dot screen. The
one of four wave-forms — triangle, sawtooth, | term was coined by Atari which offers a



| | similar feature on its microcomputers. A sprite
object is defined on a grid 24 dots wide and 21

dots long; up to eight of them can be

trolled at a time.
Fun with sprites

The video-display chip handles the writing
and deleting of the shape on the screen. All the

con-

user needs to do to move a sprite is Poke new
X and Y co-ordinates into the sprite register.

It is also possible to expand sprites, change
1d or in

front of other objects on the screen. Two loca-

| their colour, and make them pass behir

tions in the register can be read to detect
potential collisions between sprites or
other background objects. Clearly
sprite graphics will be useful

for games applications,

particularly since they
can be displayed on the
ordinary screen with
many other text and
graphic characters,
as well as in

N the high-

CONCLUSIONS

B The addition of sprite graphics, high-
resolution mode and a very effective
sound generator to the Vic's specific-
ation make the 64 a very different, far
more powerful and versatile machine.

B Like the Vic, the 64 will profit from a
large range of cartridge-based soft-
ware — as much of it for business
applications as for games.

Bt will be able to take advantage.of
much of the software and accessories

resolution mode. It i1s not difficult, for
example, to program a flock of sprites to pass
behind the lines of a program listing — a
rather bizarre sight.

The ability to read the entire character
generator from ROM into RAM is a boon to
the Vic user which makes up for some of the
machine’s deficiencies and provides a limited
high-resolution facility. Not only does the 64
flexibililty, but it also supplies a
resolution mode. You can open a

screen with a resolultion of 320 by 200, which

share this

separate hi

is bit-mapped to an 8K screen and leaves 24K
RAM available to the

But it is a little mi
claim that the standard 64 offers high-resolution
graphics since the Basic does not contain any
line or point-plotting Poking to

screen memory would indeed light up a pixel;

€ user

ng of Commodore to

commands

but locating a single dot on the screen iIs
complicated by the fact that the bits
memory correspond to eight by eight blocks

rather than successive rows of dots.
Promise for the future

A true high-resolution plotting facility on
this machine will have to wait for the arrival of
a language, which supplies commands like
Plot, Circle, and Paint. Such a
Simons Basic, which will furnish the resident
Basi | inements such as If-Then-Else,

1
language 1s

anced Basics. This development

In more adv

Il use of the 64’s ample memory
38K user RAM. One of the eight
other possible memory configurations releases

52K for machine code or other languages. |}

capacity

for the Pet and the Vic, while cart-
ridges for the Max — also known as
the Vic-10 — are compatible with the
64.

B The 64 is let down by a rather limited
Basic. The forthcoming Simons Basic
should make good this failing,
although it will up the price by at least
£50.

B in respect of its other features the 64
is an excellent machine which can be
highly recommended.

e et A AN o

)
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Made in Hong
Kong it may be
~ but Bill Bennett
- found that Eaca’s
Colour Genie was far
from being just a toy.

THE COLOUR GENIE bears a passing resembl-
ance to the Commodore Vic-20. It is a little
larger, and a fair bit heavier. It has a two-tone
brown plastic case, moulded in two halves,
and a column of function keys down the right-
hand side of the keyboard.

The main alphanumeric keyboard is of type-
writer quality and is laid out in the rime
honoured QWERTY fashion, with the numer-
ics in a row above the alphabet keys.

Keyboard features

The alphabet keys have pairs of graphics
characters printed on their fronts. These are
accessible via the keyboard and include lines,
squiggles and crosses, as well as six
dice-face characters and the symbols of the
four playing-card suits.

The break keys, labelled RST, are at the two
extremes of the numeric row and must be
operated as a pair. The first eight numeric
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keys can be used to change the low-resolution
colour by hitting Control followed by the
desired colour key.

The Control key can access colours and
graphic characters. The Mod SEL key on the
bottom row can change the display into the
high-resolution mode, when used in con-
junction with the Control key.

There are several ports around the side and
rear of the Genie. The first port on the right-
hand side is the parallel port. This is normally
used to connect the Genie to a fast printer;
however it could be used to interface with a
floppy-disc unit. There is a DIN-plug socket
for a light-pen, and another DIN-plug socket
next to this for the serial port. It could not
look much less like an RS-232 socket, and the
way in which it works is not revealed by the
pre-release manual.

The cassette input/output port is on the rear
of the Genie, next to a cartridge port similar to

the cartridge ports on the Dragon-32 and
Vic-20. Whether or not there are any cart-
ridges to fit it is another matter. Further along
the back are two sockets: one audio and one a
video-monitor socket.

The Genie costs £199.53 including VAT,
thus placing itself in the most competitive
sector of the home-computer market. Its real
keyboard will attract the kind of user who
would never buy a ZX Spectrum, and the
machine is undoubtedly more powerful than
Vic-20. There are a number of other
machines under £200 including the
Dragon-32, the Atari and the Texas 99/4.

the

A competitive micro

The Atari, with its touch-sensitive keyboard,
will appeal to a totally different type of user,
and so cannot be considered as a rival. The
Texas has only a small memory and so would
appeal to yet a different kind of user, which



leaves us ironically with the Dragon. Ironic

because the Dragon uses an almost identical

version of Basic, and has some similar short-
comings in its colour
The Dragon, moreover, has more memory

and better graphics, but the Genie beats the
Dragon hands-down as far as its sound gener-
ation facilities are concerned.

If you are a budding artist or animator the
Dragon will be for you; however if you think
that sounding like Depeche Mode or Kraft-
werk is your idea of fun then it has to be the
Genie.

The Genie’s processor is the ubiquitous
Z-80, running at a heady 2.2MHz. This makes
it relatively fast, especially when compared to
other Z-80-based micros that have colour. It
would appear that the colour chips are the
same as the Dragon and the Tandy Colour
computer, but that is not definite,

I'he Colour extended

(enie fearures an

version of the Basic language. It is a very
powerful implementation. Although there is
only 16K of ROM, all the usual Basic
commands are included as well as a number of
extra commands which handle the graphics
and sound capabilities of the Genie. There are
also a number of extra editing commands —
not really part of Basic — which make the
programmer’s life easier.
Language differences

However, there are
tained within the Interpreter. For example; in
the low-resolution mode, the command for
defining the colour of a character to be printed
is Colour, the English spelling. This is inter-
esting because in the high-resolution mode,
the command to set the colour at a point is
Fcolor. On the whole, the Basic reminded me
of Tandy Level 1I; hardly surprising, since the
original Video Genie uses that dialect. The

Inconsistencies con-

differences between the two languages are
mainly in the extra graphics and sound com-
mands. Tandy commands Set, Reset and Point
are not included, since their function is made
redundant by the high-resolution commands.

Although a user can enter any software
written in the Tandy Basic, and run it, it is not
possible to load Tandy cassettes. This is
because signals are stored differently on the
different machines.

The command to load a program from
cassette is CLoad, or to load a specific program
CLoad “program name”. Twin stars then
appear in the top right-hand corner of the
screen. One of the stars remains constant, the
other flashes. These flashes indicate that the
computer has read in a particular character —
most likely carriage return. If the twin star on
the right does not flicker, then the cassette is
not being read, and you know you have to start
again.

The Edit facility is certainly useful, though
difficult to use at first. The real advantage
comes when debugging.

The Auto command means that the pro-
grammer does not have to keep entering iine
numbers. Programmers used to more expensive
machines with Microsoft Basic will love the
Genie.

Special commands

Commands available on the Genie which
may be unfamiliar are: Char, which enables a
special user-defined character set; Verify,
which compares a program on tape with that
in memory; System, which takes the user into
the monitor program; Tron and Troff, a trace
facility which prints out line numbers as lines
are executed.

DefDBL defines as double-precision all vari-
ables beginning with a certain letter; similar
commands define integer variables, single-
precision, strings and arrays. Two useful
features include Error which simulates an
error and On Error Goto, which means the
program does not necessarily crash if some-
thing is amiss. A number of unfamiliar
functions, mainly dealing with double-
precision variables, are also available.

A special command is included to cope with
a joystick. It returns a number giving a co-
ordinate of its position. Maybe the most inter-
esting command included in the Genie is
Sound. I say maybe, because the pre-pro-
duction documentation only hints that “‘the
Sound command tells the music generator
what combination of notes to play”.

The music generated by the Genie is reason-
ably good; more to the point, the software
makes it easy to use. The Play command is
followed by four parameters, channel, octave,
note and amphitude. My only criticism is that
the user cannot specify the duration. =

CONCLUSIONS

B The implementation of Basic and the
musical facilities on the Colour Genie
are as powerful as any to be found in
this price range.

B The colour is a bit of a disappoint-
ment, but no worse than many com-
peting machines. The resolution is not
as high as it might be.

B A fine, but unremarkable machine.
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20~ FORTHE VIC

The introduction of Wordcraft 20 for the VIC brings
the benefits and advantages of full scale word
processing directly to the general public.

Until now only the business world could afford word
processing systems but this amazing price
breakthrough makes it available to everyone.
Wordcraft 20 comes on a cartridge ready to plug
into the back of the VIC. Included in the cartridge is
an extra 8K of RAM that is also available for use
with other programs — so not only do you get a
word processor but you also get a memory
expansion thrown in. The system also comes with
complete documentation catering both for the
inexperienced user and for those already familiar
with Wordcraft 80.

Just look at these features:

* Full use of colour and sound.

* Full compatibility with VIC 1515 printer, parallel
printers or RS232C serial printers.

* Full control over margins, document width, tab

AJ ogenic Lid Dj‘:‘
Wordcraft 20 is copyright P.L

stops, decimal tabs, justified output, multiple
copies. Complete control of the final output.

* Automatic underlining and emboldening.

* Full screen display with automatic paging.

* Full storage and retrieval facilities from disk and
tape.

* Full compatibility with Wordcraft 80.

* Name and address capabilities — including
labels.

* Full document merging facilities.

Wordcraft 20. The package that the VIC user has
been waiting for. A word processor of proven
quality at a low price.

For the first time ever, every home can have one.

~amclisgenie ~

Nordcraft 20: £125.00 in

( p&p. Available from all VIC dealers or direct from
-‘-(\ Read :, Berks,. Tel. 0724 586334
Dowson 1982
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ZX SPECTRUM HARDWARE

24 line programmable Input/Output Port

Thas new port has been designed ex
clusively for the ZX Spectrum and
utilises MOS technology to
minimise bus loading
The main features
are
® 3 x8 on
ports
® Port mapped
using IN and OUIT
commands
3 basic modes ot operation
Direct 811 SeUResetl capabitily
QOutpuls capable of sourcing 1mA at

1.5 volts

.

Access via 3 x 16 pin DIL sockets and 28 way edge connector

The port 1s available fully built together with a set of detailed instructions
and suggested conlrol apphications The port can either be used with our
new Motherboard thus allowing a turther card 1o be used. or with a
stackable connector Either way, it means that Micro-Drives, Printers etc
willl run happs ¥ with the porl

ZX Spectrum PPI Port £16.50
ZX 2 Slot Motherboard £16.95
ZX Stackable Connector £5.50

The prices are inclusive of VAT but postage must be added at 70 pence for
a single item {100 pence for 2 or more items)

Please note that we shall continue to support the ZX81 and that we also
offer a 16 but port for the 81 based on a ZBOA PIO at £15.50 inc.

KEMPSTON ELECTRONICS

60 Adamson Court, Hillgrounds Road,
Kempston, Beds MK42 8QZ

ZX81 Klik-Keyboard

This 1s a full, forty key. mowving
keyboard which fits into the recess
left after peeling off the existing
touch-sensitive’ keypad. Con-
sider the following advant-
ages:

Positive feedback from
keys

® Fits onto the ZX81

® No trailing wires
®
@

No special case needed

Elegant design with two

colour legends
The fully built keyboard requires absolutely no soldering since two flexible
connectors plug into the ZXB81 sockets. Alternatively. the kavboard is
available as an easy to build kit at a considerable saving. Other ZX8]
products available include a two-tone keyboard bleeper {fits inside the
case) at £8.95 built, and a Repeat key kit at £3.95. Now available with 41
keys. the extra key can be used to give a repeat or reset facility £26.50
(built) £23.00 (kit).

Your Name and Address —. = —

__[ % Daeradan s e R l B
- = i e ity Y ol TR
ZX81 Keyboard t £2250 | !
mbiled £26 00 ‘
[l AT ZXB1 Use 0 F = S 7: 1550 A Db | 1
L. Bl At ool WL Pty 1Y fii: -,
ZX Spe pp t _ 6 50
[ | 2 Siiboitonsd ~ | e169s | 57
— + — —— & ,— 4
H t Lxi s I e
- e : -
KEMPSTON ELECTRONICS I
gl = L Jvcwo

OURICOMBUIER

As a reader of Your Computer you'll agree that every issue is an invaluable reference.

To keep your copies in order you'll need a binder, specially designed for Your Computer,
to ensure every issue remains in good condition for your future use.

To order your binder complete the coupon below and return it to us, with your cheque.
Prices, including VAT, postage and packing, are as follows:

UK £3.45
Europe £4.00
Rest of the World £5.00

To: General Sales Manager, Room 108, Quadrant House, The Quadrant,

Sutton, Surrey SM2 5AS, England.

Please send me Your Computer binders at£..................each.

| enclose my cheque/postal order for€.................. made payable to IPC Business Press Ltd.

N R L el S B vivinnidhavaan T N TR SR A A v A an SR AR N RA SN 8 RPN A el Ean R AP Ry
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SURVEY

BBC

stars now emerging from

GIVEN THE BBC Microcomputer’s extensive
graphics and sound facilities it was reasonable
to expect from this first batch of programs
some high quality software — superior, at
least, to what is available for other less well-
endowed machines. As it is, only a handful of
these programs fully exploit the BBC’s

potential.

Many of the programs under review were |
written in Basic and it is a mark of the speed of
BBC’s Basic interpreter that they are not
noticeably slow. However, anyone using high-
resolution graphics on the Model A has to fit
their program into 6K, which is probably a
little cramped if only Basic is used.

There were few problems loading from a
cassette recorder specially adapted to the
BBC’s signal, but loading from a Ferguson
recorder sometimes needed precise volume
and tone adjustment. Programs are normally
recorded at 1,200 baud but Beebug’s cassettes
contain a back-up copy at 300 baud. A & F will
supply a 300 baud copy if problems are
encountered.

A class of their own

Acornsoft programs are almost in a class of |
their own. With their three games, Snapper,
Defender and Monsters, they have faithfully
reproduced every feature of the arcade
originals. Unlike most other 32K programs,
these need a 6522 VIA chip to be fitted, as well
as a 16K memory expansion, before they can
be run on a Model A

Monsters requires the player to move his
man up and down ladders and destroy the
pursuing monsters which look rather like
mobile tomatoes — by digging holes and
burying them. The speed of control response,
sound effects and graphic detail are very
impressive. Both Snapper, a Pac-Man-type
game, and Defender achieve the same high
standard of animation.

Defender involves piloting a spacecraft over
a mountainous terrain and blasting successive
waves of landers, mutants, baiters, pods,
bombers and swarmers in an attempt (o rescue
humanoids. This is a demanding task since the
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pacemaze

SOFTVVARE

Does the BBC need to
entertainment quality of its programs? Simon Beesley
casts a critical eye over the first batch of would-be VDU

do anything about the

various software stables.

action is very fast and is free from the jerkiness
common to some computer games which try to
achieve a number of different animated effects
simultaneously.

Philosopher’'s Quest is an absorbing 32K
text adventure game. If the reviewer's
experience is typical, finding the correct route,
avoiding traps, deciphering clues and return-
ing with all the treasure could be a lengthy
process. The program allows you to save a
housekeeping file, which keeps a record of

Company

Program Power

8/8A Regent Street

Chapel Allerton
Leeds LS7 4PE

Acornsoft
4A Market Hill

Cambridge CB2 3NJ

Beebug Software

375 Wandsworth Road

London SWB8 4TE

(only available to members)

Bugbyte Software

Freepost
Liverpool L3 3AB

Personal Computers
20 Wellington Square

Ayr KA7 THB

IJK Software
55 Fitzroy Road
Bispham
Blackpool

A & F Software
830 Hyde Road
Gorton
Manchester

e ———————

Game

Timetrek
S[.)dl.t.’“-d."’
Munchymar
Chess
Gomoku
Disassemble

Snapper
Monsters
Philosopher's
Defender
Desk Diary
Peeko-Co

Games
Games 2
Utilities 1

Polaris
Beebgammor
Golf

Golf

Monster Ma

Cassette 1
tartrek
Cassette 2
Breakout
Beebmunct
Sk.;,)r:f P".;_":;‘r 3
3D Maze
Mutant Invaders
Invaders

Roadrunner

Tower of Alos
Lunar Lander

Early Warning

SS

Size

32K
32K
16K
16K
16K

32K
32K
32K
32K

32K

32K

32K
32K

16K

16K
16K
32K
32K
32K
16K
16K
32K
32K
32K
32K

t8
£6

£5.95

£3.95

£3.95

£5.95
£3.95
£3.95
£5.95
£4.95
£6
£6
£6
£6
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your position, than start afresh each

game. As a last resort

post card Ior speciic

you can send Acornsoft a
hints for ““those who are
totally bafiled
Loading a file addresses trom tape rathe:
than flhipping through an address book seems a
little pointless. But if you want to maximise
your involvement with your computer Acorn-
soft’s Desk Daary

gnt appeal As well as an

address file the cassette contains a day 1o day

planner with a real-time alarm. Keep the
l‘l\);{fqil. runming iong <nougn and Il Can tell

yvou when it 1s time to pay your electricity bill

Pecko-Computer simulates the workings of a

simplified microprocessor. 80 single-byte
memory locations are depicted with theis

contents. By using the
any

drawn from the 6502 set

Cursor you c<an cnicl

of 20 machine-code Instructions

unce

Machine-code introduction

A program can then be run step by steg

while the changing contents of the memory

y

layed. Accom

locations and registers are di

panied by an instruction booklet, this is a use-
ful and unusual introduction to the principles
of machine-code programming.

drawbacks
products. At £9.95 they are fairly expensive,
and they are not readily available. In the best

Two Acornsoft’s

attacn 1o

Acorn tradition, buyers have had to wait more

than two months for delivery. Otherwise these
programs — all of them nicely packaged and
well documented can be highly recom

mended
Program Power’s Munchyman only costs

£3.95 and runs in 16K bur looks crude in

comparison with Acornsoft Snapper: the keys
do not auto-repeat and the graphics are poor.
['he same fault flaws their 16K chess program,
where the pieces are not clearly distinct

Eldorado Gold 1s a 32K adventure game set

i cowboy and Indian country. Although the
conception 1s not as grand as in l'h'.lu.\up'nt:: S
Quest, the text 1s enlivened at times by a small

tllustration. If you enjoy adventure gaimes you

will find this quite engrossing. The reviewer

was driven in frustration to break into the

look at the list of command

witn

program and

words. In common other adventure

games the player is given a few commands at
the start but has to discover the res
Gomoku is a competent version of the board

game in which the winnes

direction

must place five

pieces In a row in any Spacemaze
takes oo long to display new positions in 1ts
3D maze but includes shiding doors and a
these
programs,

Timetrek, hardly

and
Dis-
the

colourful monste: However,
Power’s other

and
BBC’s facilities.

Program (WO

.l',\.\"\'lli‘f\-.’ci ,\::L'-\\.;Fl

oo many companies are serving up the
same old fare: Munchyman, Invaders, 3D
Maze, Breakout, Golf, this Trek and that Trek
— the list could well be expanded. Whatever
machine they are implemented

1
on, nese

IJK’s

games usually have the same format

versions of these standards are better than
most but lack inspiration
OUn Cassette Two are six short games

Hangman, Dice, Grand National, Krypto
for 16K at £3.95
Like a Christmas stocking the interest lies in

the variety rather than the quality

gram, Music and Beetle

Invaders 15 a remarkably fast adaptation of
Space Invaders, which fits into 16K using
graphics and the Y and arrow
characters as missiles.

Other cassettes include programs for
Breakout, Munchyman, Startrek, 3D Maze
and Super Although not
sophisticated, they are reasonably satisfying.
Super draws a rather gruesome
gallows and victim, while 3D Maze has the
merit of rapid scene changes

Along with Acornsoft, Computer Concepts

reletext

Hangman, very

H.tu_:,'i..a:'.

programs stand out. Snake 1s one of the few
games that genuinely deserves the adjective
“addictive”

['he object is to manoeuvre a snake around
the screen, picking up segments which are
added 1o its body. As the snake grows it moves
taster and it becomes more difficult to avoid
obstacles while the chance of colliding with
the rear of the body increases.

Clearing the screen takes you on 1o a new
layout, where the pace is even faster. This
version is nicely done with several refinements
such as the option of destroying obstacles with
a laser, and appropriate sound effects.

Sound Idea allows you to investigate the 18
parameters of the Sound and Envelope
commands. New sounds can be heard by using
the cursor keys to alter any parameter. The
second part of the program lets the KEYS be
fcontinued on next page)
Snake

yuter Concepts

¢ CD

17

IJK Invaders

f €£¢
(€<
€iCEC

iy '

b
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Acornsoft Snapper

contnued frorn previous page)

played on as a musical keyboard using the pre-

defined sound, or one of nine preset effects
['hese are well-written Programs, as arc

Reversi (also known as Othello) which plays a

clearly set-out and hard-to-beat game, and

Dissambler. A simulation of the Rubik Cube

gives a 3D view of all sides and does all you

might expect from it, but 1s probably only of
interest to cubists. The other simulation of a
one-armed bandit, Fruit Machine, could not

be loaded from either cassette recorder
Software library

Beebug, the BBC’s users’ group, have
launched their own software library available
to members only. Their first four cassettes are
good value at £2.50 each, particularly the
utuities package, which contains a good dis-
assembler, a character definer and a mini text-
editor. The disassembler gives addresses in
hex or decimal, 6502 mnemonics, machine
code and ASCII characters if recognised

Games 2 offers a moon lander game, which
shows a vapour trail but no lander, and a
nicely-displayed version of 3D noughts and
crosses. Play on the Starfire program on
Games 1 is confined to lining up your sights
on enemy craft and firing; use of colour and
sound, however, i1s excellent

A & F's games are best described as
adequate. Early Warning i1s a slow-moving

version of Missile Command; Road Runner 1s

a motorway version of Beebug’s Polaris; in
contrast, Lunar Lander is a slightly above-
average treatment of this old favourite

Their Tower of Alos makes more ambitious
use of BBC’s graphics. The player can move
the £ character around two maps in a fairly
complex game involving such items as
dragons, castles, lizardmen and swordfights
Again, the game would have been greatly

improved if these features had been shown In

high-resolution graphics | B
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ATARI AT WORK

Silicon Chip Ltd. present the only business specialist software for the
Atari 800 in the world

CHIPSOFT

Chipsoft Packages
Stock Control £149.95
Sales Ledger

Purchase Ledger
~  Mail Shot

Does your company have:
less than 100 employees?
less than 1000 stock lines?
less than 2600 sales transactions per month?
less than 2600 puichase transactions per month?

Do you have a need for a first class word processor and a mailing list

that will merge?

[f the answer is yes, Silicon Chip have the complete word processor package
including daisy wheel printer and mailshot software package for under
£1950+VAT.

For the Chipsoft Package a unique offer:

Silicon Chip have available a video cassette demonstrating our software for
you to see at your leisure - for only £19.95* +£2.50 postage and packing.

*Refundable against return of video and purchase of sofiware

Please find enclosed £22.45 for copy of your video [J
Please send me

Please tick Software Specification

O Stock Control D Access/Barclaycard No. ................cooovnnniininnnnnnn,
O Sales Ledger ] Address

[J Purchase Ledger )
(J Mail Shot O
] Payroll 0

Job Title

Company

All packages need a 48K Atari 800, two Atari 810 disk drives, 1 Atari 850 interface, printer and Micro Soft Basic.

ALL AVAILABLE FROM

SILICONCHIPLTD.

302 HIGH STREET, SLOUGH, BERKSHIRE. TEL:0753 70639
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WHEN IT COMES to technology,
Douglas Adams is about as single-
minded as his two-headed fictional
anti-hero Zaphod Beeblebrox.

On the one hand — or perhaps
head — much of his fun is made at
the expense of people who are easily
impressed by the next box of silicon
tricks. He refers to them in The
Hirch-hiker’s Guide 1o the Galaxy as
“The ape-descended life-forms that
were so amazingly primitive that
they still thought digital watches
were a pretty neat idea”. On the
other hand he admits to being
fascinated by every technical
innovation.

When he says that “the informa-
tion and computer boom is going to
make a fundamental difference to
everything” he sounds more like an
Information Technology Year hand-
out than the creator of Marvin the
Paranoid Android. So what is
Douglas Adams trying to tell us

‘We’re interested in
technology for
its own sake’

about progress in general and
computers in particular — are they a
Godsend or a menace?

“I don’t think computers in
general are a menace any more than
hammers or saws are a menace —
they are tools. A chainsaw in the
hands of a lumberjack can be useful,
but in the hands of someone who has
just broken out of Broadmoor it's a
different matter.

“I’'m very interested in technology
but I think we’ve reached the point
of being interested in it for its own
sake — we don't always compare the
benefits of the technology with what
we're putting up with to be able to
use it. For instance, if you divide the
number of miles the average
American drives by the number of
hours he either spends in or
concerned with his car it comes out
at roughly four miles an hour — and
you can walk faster than that.”

Adams concedes that cars and
modern methods of transport have
given people greater mobility but
even that can have disadvantages:
*“The fact that we can travel much
faster means that everywhere you go
tends 1o be the same. Technology
can be self-defeatng. It can also
create new problems at the same
time as it solves others. That
perspective is behind a good deal of
what I write.

“I was at Massachusetts Institute
of Technology a year ago and they
were showing me some research they
were doing on video telephones. The
main problem is the number of
signals required for a television
picture. You can either put a load of
telephone calls down a wire or one
call with a picture.”

MIT had thought up a short cur
using home computers: ““They
reckoned that everybody has a
number of people they regularly
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speak to on the telephone. Therefore
at your telephone you could have a
small computer, storing video
pictures of those people. When
somebody rang you, a phonetic
program would find the right picture
and move the mouth in time with the
words.

“They were very pleased with this
compromise — after all, you could
actually see a television picture of
the person you were talking to. But
if you look at thar logically you'll see
that this is not increasing communic-
ation — it is actually decreasing it.

“If you talk to somebody on the
telephone your attention is concen-
trated on what they are saying.
When you talk to somebody face to
face or even on a television screen
you get the message partly from
their gestures and the expression on
their face. But if you are seeing a
picture which is not giving you any
additional information the two
impressions are totally contradictory.

“If someone rings up to say ‘Oh
God, I've just gone bankrupt’ or
*My wife's run of" and you have this
bright, smiling picture with the lips
moving in an utterly grotesque way,
it is not actually helping you to
understand what the person is
saying.

“The whole project is ludicrous
and self-defeating but I couldn’t get
the researchers at MIT to under-
stand that.” Douglas Adams smiles
as he glances around his flat which is
a monument to the technical
fetishism he has just been ridiculing.
An Ansaphone, Entryphone and
word processor poke out of a rubble
of electronic executive toys.

Shamefacedly he admits 1 some-
times get annoyed with myself — I'm
a complete sucker for gadgets.”

He waves a finger across the room
over an abandoned psychiatrists
couch, not to a chainsaw but to a
yellowing Cambridge Footlights
poster on the wall. ““That’s me in the
turkey costume.”

Douglas Adams started writing
The Hirch-hiker's Guide to the Galaxy
several unsuccessful years after he
had first donned the turkey costume
in the expectation of instant fame
and fortune.

“l wanted to be a writer or
performer in the same way the
Monty Pythons are and therefore
desperately wanted to go to Cam-
bridge and get into the Footlights.

“While I was there I wrote, pro-
duced and performed in a number of
reviews and when I left I rather
expected that the world was going to
beat a path to my door — which it
absolutely refused to do.

“I started submirting bits and
pieces for Week Ending on Radio 4 —
but writing on the day to order was

Not many people could
have made a personal
computer into a star of
stage, screen and
television. But this is
exactly what Douglas
Adams did when he
created The Hitch-
hiker’s Guide to the
Galaxy — a hand-held
electronic encyclo-
aedia carrying a
million pages of arcane
information. His books
chronicle the galactic
wanderings of a
bemused earthling.
Meirion Jones asks
Douglas Adams about
life, the universe and
everything.

something I was hopelessly bad at so
I was not making much of a living.”
At one stage some of Adams sketches
were spotted by Graham Chapman
of Monty; Python. “We ended up
writing together for nearly a year. 1
thought here I am, my big break —
bur-it didn’t work out. After direct-
ing a few shows on the Edinburgh
fringe I realised I had done a lot of
things without really getting
anywhere.

“1 was completely exhausted and
utterly broke — couldn’t pay the
rent — could hardly pay the interest
on my overdraft so I went home to

Dorset and sat down to write Hitch-
hiker.” The BBC accepted his script

‘Some of my
best friends
are pebbles’

and Douglas Adams soon found him-
self in the radio comedy studio.
“Nobody else knew how Hirch-
hiker was supposed to go. So I had to
sit behind the producer’s shoulder
annoying him. I would say precisely
what I thought should be done and
he would ignore me very
thoroughly. We sat in the sub-
terranean studio at the bottom of
Regent Street — hours and hours
poring over one sound eflect in this
cavern of a studio. You'd go
completely crazy — every now and
then you would emerge into the
daylight, stuff vyourself with a
McDonalds and then disappear

alll@

into the murky depths again.”

When Douglas Adams thought up
The Hitch-hiker’s Guide to the Galaxy
his idea of an electronic hand-held
book containing a million pages of
information was sheer fantasy. Five
years on advances in home-computer
technology have made it just a
matter of time before his science
fiction becomes science fact. “I
bought Encyclopaedia Britannica the
other day — and then saw that Sony
is bringing out a computer with a
video-disc interface which means
you could put the whole
encyclopaedia on one disc. That's
very close to the technology of The
Guide itself.

“On the one hand 1 get very
excited by it all; on the other it does
make me rather nervous. We are
heading to a totally different world.”
A worried glance out of the window
reveals that we are still seated
comfortably in Islington north
London, rather than hurtling
towards a small planet somewhere in
the vicinity of Betelgeuse.

“I don’t think I’'m in a very strong
position to predict the future — I'm
not Arthur C Clarke saying we're
going to have communications
satellites or whatever. Saying I write
science fiction is like saying the




Nonetheless Douglas Adams denies
that he is or ever has been a secret
vegetarian despite a scene in The
Restaurant at the End of the Universe
which was enough to put the most
hardened Beefeater off his meat.

“I'd heard a vegetarian talking
about the extreme position — which
is worrying about plants and about
how they feel. Where do you go on
from there — somebody is going to
come along and say ‘some of my best
friends are pebbles’ and you're in
trouble — what are you going to eat
in the end? The assumption behind
all this is that people, things,
animals, plants don’t want to be
eaten — that’s what’s actually hold-
ing you up. Turn the whole problem
on its head — breed a cow or what-
ever it is that says ‘Hey, come and
eat me — I like it’.”

Sure enough when Adams’
celestial hitch-hikers visited the
restaurant they found themselves
confronted by a cow that not only
invited them to eat it but also
obligingly shot itself: “What was
interesting for me was not the
vegetarian issue but the solution — a
piece of lateral thinking.”

Likewise although Douglas Adams
latest book Life, the Universe and
Everything — concerns Arthur
Dent's life-and-death struggle,
against the natives of a distant planet
called Krikkit, to regain (L. Ashes
which they have stolen from Lord’s

he maintains “l am not a great
cricket fan. I just came across an
article about the history of the Ashes
— a cricket stump which was burnt
in Melbourne in 1882, I happened to
read it in a daydreamy mood and it
went from there. There was not deep
significance to it. At school I had a
carcer which was a sort of
microcosm of lan Botham's. At one
stage I'd been playing fairly well — |
was made captain of the house junior
2nd XI. It was a great moment for

‘I’'ve been joking
about computers for
long enough’

me — and I turned in a succession of
ducks — this is where I suggest the
parallel with Ian Botham. So I was
relieved of the captaincy — unfor-
tunately, there the parallel broke
down because I continued to do very
badly. I was terrible at all kinds of
sports. It was one of those schools
where if you're not any good at foot-
ball or rugby you're made to feel
rather stupid about it.

From an early age Adams had been
as prejudiced against computers as
he had against organised sport. But
his artitude changed when he bought
a word processor to make his writing
easier. “Although it’s geared to a
very simple task you begin to get
glimpses into precisely what it is
doing. The conceptual pictures you
build up in your mind when you try
and understand what it is doing are
really fascinating.

“I suddenly thought ‘Now I have
to get a computer to find out all
about that’. I've been making jokes

Pythons make historical movies —
strictly speaking it’s true but it’s a
rather limited view. I am writing
about precisely here and now and
putting it on an extreme epic cosmic
scale to make fun of it. I'm not
interested in the predictive nature of
science fiction.”

Douglas Adams does not set out to
make fun of anything in particular
when he is writing: “However,
when you sit down to write some-
thing that is funny your attitude
COmES across.

“Usually what starts me writing is
getting annoyed about something —
not necessarily a huge issue like
nuclear arms which in the end I find
it rather difficult to make jokes about
because it doesn’t merely make me
i angry it actually gets me extremely
frightened — bur the petty niggles of
life. Some stupid bureaucratr — if
I’ve had anything to do with the tele-
phone company that’s usually a very
fertile period. I get so angry I just
want to sit down and write it out of
my system.

“Sometimes you perceive attitudes
in your writing that you'd never
realised you had. Looking through
the books for instance I realise I
must be concerned about animals
which I'd never realised I was.

H-HIKE

about computers for long enough —
it’s abour time I found out a bit more
about them.” Now he enthuses
about the skills that the computer
generation are acquiring.

“l met a director who was plan-
ning a verison of Hitch-hiker for
American television. He explained
that at first he thought he would
have to strip the BBC version down
and make the graphics simpler
because he didn't think the audience
would be able to cope. Then he
visited a video arcade with his kid
and realised that these kids playing
Space Invaders, Puc-man and the
like were acquiring a whole new
range of skills, an ability to assimi-
late, process and react to any amount
of information at any time.

“He thought: “Which of the com-
munications companies is in profit?
~ Warner Brothers — $2 billion
profit. Why? — Atari. The kids
aren’t wartching television — it's
boring. They’re down at the arcade
or playing on a computer at home,
which really stimulates and chal-
lenges their minds.” The director
changed his mind about the TV pro-
duction — the more information you
pack in the more intriguing and
seductive it’s going to be.”

Although Hirch-hiker was a very
successful television series, Douglas
Adams is not particularly keen to
rework his last book for the BBC:
“With Hitch-hiker the same stuff
started on radio and then in a
different form on record and then on
TV — I was beginning 1o feel like a
word processor rather than a writer.

“There were certain financial
rewards in being able to rework the
same material over and over again
but you do get very depressed by it
all. It becomes boring for me, boring
for the audience — the only person it
doesn’t bore is my bank manager.”

The only place you are likely to
see his latest work other than on a
bookstand is the cimema: “The idea

‘We’re heading to
a totally
different world’

has been in the air for years but the
trouble with Hitch-hiker is the
immense amount of information
which must be conveyed at any
point. All the ideas which are
explained thoroughly in the book are
likely to hold up the telling of the
story. I went to see Tron recently.
The film was terrible, but the tech-
niques for transferring computer
graphics direct to film were quite
fascinating.

“Now suddenly we have not only
the technology but also an audience
skilled at picking up visual images.
Now is the time to put them together
in a film which works fast but at the
same time contains all the informa-
tion that you want to put over —
now is the moment to push the
button.™

YOUR COMPUTER, OCTOBER 1982 43




let the
DRAGON 32
fire your
Imagination. ..

e
N

for only £199.50

Plus £5 Post & Packing

No other computer offers
you all these features
at any price . . .

32K RAM MEMORY

PROFESSIONAL STANDARD KEYBOARD
1 YEAR WARRANTY

9 DISPLAY COLOURS

5 DISPLAY RESOLUTIONS
EXCEPTIONAL GRAPHICS CONTROL

5 OCTAVE SOUND GENERATOR

DIRECT MUSIC COMMANDS

REAL-TIME CLOCK/TIMER

MICROSOFT EXTENDED COLOUR BASIC
PLUG-IN CARTRIDGES AVAILABLE
CENTRONICS PARALLEL PRINTER PORT
SOCKETS FOR JOYSTICKS

SOCKETS FOR FULL CASSETTE CONTROL
EXCELLENT CASSETTE FILE HANDLING
COMBINED AUDIO/DATA INPUT FACILITY
AUDIO OUTPUTVIAT.V.

EXPANDABLE TO 64K RAM

POWERFUL 6809E MICROPROCESSOR
FREE 160 PAGE TRAINING MANUAL
BRITISH MADE

Available now from:

ComsServe

98 TAVISTOCK STREET, BEDFORD MK40 2RX.
TELEPHONE: BEDFORD (0234) 216749
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MICROWARE MICROWARE

RETAIL SHOP IN

LEICESTER

FOR
SINCLAIR

COMPUTERS

Keyboards, Ram Packs |/0O Ports,
Monitors, G/Roms; Games, Serious,
Home/Business, Education Programs;
Books & Magazines.

Also — Now stocking Books and
software for SPECTRUM, BBC,
and VIC 20

MICROWARE

131 Melton Road
Leicester
Tel: 0533 681812

MICROWARE. MICROWARE

Top Quality
ZX Software
from

CAMPBELL SYSTEMS
ZX81 16K

GULP |l Spectacular machine coded arcade game “The best ZX81
game | have ever played.” says John Fox of Osset W. Yorks, and others
are saying it too £4.75

ZX81 16-64K

THE FAST ONE business filing and reporting system, the best there is.
Fully user-defined data and reports, sorting, totalling, complete with
documentation and sample file. All machine coded, and bullet-proof.
Now just £12.00

SPECTRUM

SPDE Disassembler & Editor, fast machine-coded self-relocating
development tool. Shows all ZB0 op codes and operands £5.95

SPECTRUM

MASTERFILE — the long asked-for equivalent to THE FAST ONE, with
even more features which include separate files and full menu-driven
report and data definitions. Machine coded for speed and function. Full
documentation. 48K required. £15.00

SPECTRUM

GULPMAN is GULP Il plus colour and sound, and has to be the
favourite for Spectrum £5.95

All programs supplied double-recorded and sped 1st class return post.
Prices include VAT and postage. SAE for full catalogue.

CAMPBELL SYSTEMS Dept YC
15 Rous Rd, Buckhurst Hill,
Essex 1G9 6BL, England.

mMIDIPISOIO-~-2

MIPSOIO—-2=
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BBC MICRO
Software

Quality programs written by professional computer programmers using
every aspect of BBC MICRO. Each games cassette contains 3 extra
super games. All programs are written efficiently as possible and uses

graphics, sound and colour

SPACE TREK (ForModelB) with INVADERS

Not only has it got all the standard features of BUITZ

Startrek but this version includes additional secret PINBALL
weapon plus extra astropomical phenomena

Destroys the enemy battle cruisers and dodge the £6.00

fast moving asteroids

ADVENTURE (For Model B) with INVADERS

Enter the DUNGEON at your perl but you have PONTOON
been warned you are likely to get killed if you don't LUNARLANDER

use your imagmnaton Use your weapon magic
food and treasure efficiently or eise. Don't enter the £6.00
RANDOM MAZE or you'll be shouting for help

SCRAMBLE (ForModelAandB) with INVADERS
Wiritten in machine code this fast moving action BREAKOUT
game will require your total concentration, Every BATTLESHIP
game is different. Superb sound effects. Multiple

players. £6.00
DISASSEMBLER (For Model A and B)

Look into BBC BASIC ROM and user machine code
software. Full instruction on how to use the
DISASSEMBLER will be supplied £5.00

All Prices include VAT and Postage and Packing. Send
cheque or Postal Oruer made payable to:

ORCHESTRATED COMPUTING

CHESTRATED
COMPUTING!!

378 NEW CAVENDISH ST
LONDON W1M

hot stuff!
DRAGONS32

for only £199.50

Plus £5 Post & Packing

P .
| /)27 e wlevimilh

Acorn Atom Software

FINANCIAL YEAR (12K + 12K)

Be the manager of your own company fighting your way out of
recession. Can you handle wage and price problems? Full graphics
display of monthly trading figures with balance sheets. Tested with ‘A
level Economic students A .£4.95

GOLF (12K + 12K)

Select your club and drive from the tee. Full graphics display of the
fairway, trees, bunkers and the green — yes and the flag! See where
yvour ball has landed and stroke by stroke display. Built-in problems of
slicing. Colour version for the BBC due soon. This black and white
version for the 12K + 12K ATOM ‘ T % £4.95
STOCK MARKET (12K + 12K)

Play the market buying and selling shares. Can you make a million?
Share prices rise and fall, random features of booms and collapse
Company meetings and broker fees. Full display of your holdings and
financial position . . .. .....£4.95
WORDGRAM (12K + 12K) ldeally with printer

Make your own puzzle of hidden words, and then find them. Puzzles
can be printed either on the screen or a printer. Please state whether
the TV or Printer version is required £4.95
DETECTIVE (12K + 12K)

Search the old manor house for clues to the murderer. Note your
clues on the sheets provided and name the killer. Full graphics display
of the rooms and your trail £4.95
NOTE: All prices are fully inclusive of postage, packing and insurance
Please make cheques or postal orders (no cash) payable to
COMPUTERSMITH. Remember to include your NAME &
ADDRESS. Send with your order to.

COMPUTERSMITH
40 Greenfields Avenue,
Bromborough, Wirral,
Merseyside. L62 6DD

[ have a burning desire for the
DRAGON 32 — Please send me:

L DRAGON 32 COMPUTER - £199.50

DRAGON PLUG-IN SOFTWARE

[ Berserk - £19.95 CJ Ghost Attack - £24.95
LI Meteroids - £19.95 (] Cave Hunter - £19.95
L Cosmic Invaders - £19.95 [] Tube Frenzy - £19.95
I Starship Chameleon - £19.95

DRAGON CASSETTE SOFTWARE

—
|

[ Special selection 1 - £7.95 ] Special Selection2 - £7.95
__ Quest - £7.95 [ Graphic Animator - £7.95
L] Computavoice - £7.95 [ Mazerace - £7.95

LI Madness & Minataur - £7.95

[] Examples from manual - £7.95

DRAGON PERIPHERALS

r~

[ Pair of Joysticks - £19.99 [] Cassette Cable - £7.95

Add £5 Post & Packing for DRAGON 32 - £1 for accessories

- T T T T - -T
| | |

l Ll g
*Please debit my Barclaycard/Access account with
I enclose Cheque/P.0O. for £
*Delete as applicable
Name: .... : LT o e o
Address: . R a1 Ak e Ty Sy S
................................. o

ComsServe

98 TAVISTOCK STREET, BEDFORD MK40 2RX.
TELEPHONE: BEDFORD (0234) 216749
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Two generations have mis-
spent their youths to the
whirr and click of the
pinball machine. Now
Stuart Nicholls offers the
game for your unexpanded
ZX-81 with this machine-
code program.

Table 1.

165614 Random moves data + 13, 13,
+ 15, -15 decimal.

16522 Subroutine for selecting random
change of direction but not reverse
to give the correct bounce off the
walls and bat. It uses “‘frames’ as
random-number_generator.

16626 Initial random move for first ball,

13, is stored at address 40 40 H.
This direction is upward so that it
hits the top wall, and a random
change of direction will be chosen.

16532 Places numbers 1 to 9 on alternate
lines in random position. This uses
seed-high frames low for the random
number and sets seed for each
number.

16668 Count next ball to be played and if 6
then Goto 16966.

16680 Print ball in random position at top
of table and store position at address
403E.

16699 Print Press Shift. This uses the Print
At subroutine in ROM CD F5 08*
and print string subroutine CD 6B
0B*.

16714 Wait until shift key is pressed.

16721 Erase Press Shift.

16734 Delay to govern the speed of play.

16742 Jump over line 2 Rem data.

16745 Line 2 Rem data.

16751 Erase the ball.

16756 Print the ball number in play.

16767 Move the ball in direction stored at
40 40 H and check the new position.

a. If table, then Goto 16802.

b. If off bottom, then Goto 16668.

[+ % If side top or bat, i.e., 80 H then
Gosub 16522: then Goto a. If not b
or ¢ then must be number square so
Goto 16879.

16802 Check keys 1 to 5 left. If they have
not been pressed then Goto 16843.

16809 Roll the playing area and bat left
then Goto 16879.

16843 Check keys 6 to 0 right, if they have
not been pressed then Goto 16941.

16849 Roll the playing area and bat right.

16879 Check the ball position and, if not
the number square, then Goto
16941.

16888 Print the number square in inverse
video and increase the score by
number value.

16923 Delay to hold the square in inverse
video.

16931 Reprint the number square in normal
video.

16938 Gosub 16522 to select random move
from the number square.

16941 Print the ball in its new position.

16943 Goto 16734.

16946 Data for Press Shift and Game Over
in inverse video.

16966 Print Game Over using ROM sub
routines.

16981 Return to Basic.
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PINBALL IS A game loosely based on the well-
known arcade game. A ball starts at the top of
the playing area in different positions and
moves in a random way, bouncing off the sides
and top of the table. If the ball lands on a
number square, the score is increased by that
number. The ball is then bounced off the
square in a random direction.

The pinball table flippers have been
replaced by a bat at the base line of the table,
due to the memory restrictions of a 1K ZX-81.
The numbered squares, 1 to 9, are printed in a
variabie position on the tabie so that each
game is different. The method of playing the
game 1is as follows.

The player has control over the whole of the
playing area, as well as the bat. By pressing
any of the keys 1 to 5, the whole table playing
area except the ball will roll left — that is,
numbers and bat will move left as long as the
key is held down. The ball continues moving
normally. Anything leaving the left-hand side
of the screen reappears on the right-hand side.
To make the table and bat roll right, press any
key 6 to 0.

With these controls you have to try and land
the ball on a number square as it bounces
around the table.

If the ball misses all the numbers, then by
skilful use of the bat it can be kept in play and
hit back up the table. If a ball evades the bat it
is lost, and a new ball will be given.

Five balls are given altogether, and the
number of the ball in play is displayed on the
top left of the screen area. To start each ball
the Shift key must be pressed; an instruction
to this effect is given with each new ball. Your
score is shown at all times at the top right of
the screen area.

The machine code can be loaded using:

10 LET X = 16514
20 LET A$ = "'
30 IF A$ = " THEN INPUT A$
40 IF A$ = "“S” THEN STOP
50 POKE X, 16 * CODE A$ + CODE A$ (2) -476
60 PRINT AT 11,7;X;""SPC"”; A$(1 to 2)
70 LETX = X +1
80 LET A$ = A$(3to)
90 GO TO 30
RUN (IN FAST)
It requires two Rem statements each with 231
zeros. This is easily entered by typing 1 Rem
(231 zeros) then edit line 1 and change it to
line 2 Rem (231 zeros). When you have
entered the machine code into the Rem state-
ments in pairs or blocks i.e., 0D Newline — 00
Newline — F3 Newline or 0DO0OF3FFOF00
F1FF Newline and so on, enter S to end. Now
type the only line of Basic necessary:

3 RAND USR 16565
and delete lines 10 to 90 as these are no longer
required. I have given, in the listing, the
addresses for the start of each routine, and
those routines are shown in table 1.

The ROM subroutine for Print At requires
the parameters column and line to be held in
the BC register before being called. For
example, the Basic order

PRINT AT 5, 3;
is rendered in machine code as
01 03 05 LD BC 0503
CD F508 CALL “PRINT AT"
The subroutine for Print String requires the
start address of the string data to be held in the
DE register and the number of characters in

}'&\ W .'.\ \\\ \ b\ “‘.l -,\ “\‘ I.I. “‘ \!\. »[-I 'i‘ “ %l ‘ii '; [ \‘Fl‘iil'n I,v [} ’I,’ ',:l,. I
\ \ LN A B R |.| I i B
\ A\ \ AN (Il B

SRR WA L B Ny 1 I !“‘ I

N\

N\

NN

N\

NN

the string to be held in the BC register.

So in the print Game Over routine which
begins at 16966, the Print At subroutine is
called to get Print At to Line 10 Column 2.
The BC register is then loaded with nine
decimals — nine letters and one space. The
DE register is loaded with 16957 decimals, the
start address of the data, and the ROM sub-
routine CD 6B 0B is then called.

The machine code and display just about fill
the unexpanded ZX-81 but if you have the
16K RAM then RAMrtop could be set at 3K
— that is, the collapsed display file leaves 2K
for Basic instructions and so on. Do not
increase the display file size while the game is
running as the left and right roll routines may
be corrupted — a CLS command would be
necessary before

RAND USR 16565
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(1 23
Fi 10 F9
07 F1
04 17
04 23
3C 3
FE 26 23
20 EO 1B
16668 3A 42 40 7A
3C B3
32 42 40 20 EA
FE 06 18 24
CA 46 &2 16843 FE EF
16680 3A 34 &0 20 SE
E6 06 16847 2A 0C &0
Cé6 1F 11 32 0
16 00 19
SF 1113 00
2A 0C 40 7E
19 FS
22 3E &0 06 0A
36 Bk 28
16699 01 01 04 TE
' CO F5 08 23
01 0B 00 7
11 32 42 2B
(D 6B 0B 10 F9
16714 3A 26 40 F1
3C 717
3C 2B
20 F9 2B
16721 01 01 04 28
CD FS 08 2B
06 0B 1B
3E 88 TA
07 B3
10 FD 20 EA
16734 21 00 14 16879 2A 3t &0
28 AF
7C 1€
BS FE 88
20 FB 28 35
16742 00 16888 F6 80
18 06 17
16745 76 00 02 DE 9C
E9 00 EA L7
16751 2A 3E &0 2A 0C 40
36 88 11 0C 00
16756 3A L2 &0 19
€6 9C 1E
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LANGUAGES

Forth leads other languages for versatility and speed.
John Robinson reviews Forth on the Atom.

FORTH 1S A stack-based programming
language with a lot of novel features. It is
constructed from building blocks called
“words’’. Stack and word are two terms which
have special significance in Forth literature, so
let me define them.

A stack is a pile of pieces of data. You may
only store data on the pile by putting it on the
top. If you want to take data from the pile, you
can only take the topmost item.

Stack is just a smart word for this sort of pile
— other names that you might see used are
push-down stack or last-in, first-out queue.
Forth expects you to use the stack to store

( )
[ print formatted multiplication tables )
( up to the limit of number found on stack )
{ )

: TABLE

{ add one to limit and then )
{ make two extra copies of limit on )
{ stack for later use as loop index )
1+ DUP DUP

{ print a newline character )
CR

| print four spaces )
4 SPACES

( print line of multipliers, each one )
( right adjusted in a field four J
( character position wide )
1D0

|4 .R
LOOP CR
( now print multiplicand and product )
{ each multiplicand is on a new line )
1DO

14 .R

{ create new copy of loop index )

{ forinner loop )
‘ DUP

{ loop to print product )

1DO

IR

LOOP CR
LOOP
( remove final loop index from stack )
DROP
CRCR:

Figure 1.

your variables, in contrast to Basic which
expects you to use variables or arrays.

The nearest Basic equivalent to a Forth
word is a subroutine. Both are lists of
instructions which do things like move data,
print on the screen, control the flow through
the program or perform arithmetic. Both sub-
routines and words are written only once but
called many times.

Atom Forth comes with nearly 200 words
already defined. To write a program you just
build your own words up from the predefined
words or words that you have written yourself.
Do not be put off by thinking that you have to
learn all 200 — you only need to understand
about 20 words to start writing useful pro-
grams.
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Forth treats words that you have written in
the same way as supplied words. So, when you
write your own words as part of a program you
are also extending the language.

The words supplied include structured pro-
gramming goodies such as If ... Then ...
Else, Do . . . Loop, Begin . . . Until and Begin

. While. One final point: Forth is compiled,
rather than interpreted so it will run very
quickly — much faster than Basic — but it still
allows you to write programs interactively, so
that testing and changing programs is fast.

To start to use Forth on your Atom — which
must, by the way, have the full 12K of RAM
— you need the Acornsoft cassette and the
accompanying Forth Theory and Practice
manual. The cassette has an index at the start
of the tape that helps you to set the playback
level correctly.

After the index come the Forth system, a
tape interface, a screen editor, a set of graphics
commands and finally a demonstration pro-
gram. The manual itself, Forth Theory and
Practice, is a nicely-produced volume which
serves as both a good introduction to the
language and as a reference manual. By the
end, it has reached the stage of telling you how
to extend the language with your own chosen
facilities.

Unfortunately, there is no index, and one or
two mistakes have crept into the text to
confuse the innocent reader.

Using Forth

Once you have loaded Forth you will see a
message on your screen announcing that you
are now in Atom Forth, followed by the Forth
prompt OK. This is where you’ll need to refer

to the manual because, when the Atom 1is |

running Forth, most of what you have learnt
about the Atom’s operating system, its Basic
and its assembler is of little use. In fact, the
Atom is like a brand-new micro when it is
running Forth.,

At this stage, the obvious move seemed to be
to add some new words and so explore some of
the facilities in Forth in comparison with
Atom Basic. Here are two simple Forth
programs which are written as just one word.,
Square merely squares a number that you give
it.

: SQUARED
PUR® s

The colon tells Forth that a new word is to
be defined. In this case, the word is called
“squared”. After the name comes a list of
Forth words that define this new word. The
first word used is Dup which duplicates the
top item on Forth’s stack. Our new word,
“squared”, expects to find a number on the
stack — you would put a number there by
typing it just before the word that needs it.

The second word is an asterisk — this counts
as a word to Forth. It takes the two top-
most items off the stack, multiplies them and
places the result back on the stack. Thus, two

AIOM

items are replaced by one. The last word is the
dot or full-stop which is the Forth word to
print the topmost number on the stack. The
semicolon at the end of our new word tells
Forth that we have finished our definition. As
soon as we press the return key, Forth will
compile the new word, “squared”, and we
may test it. As you may have guessed, all this
word does is to print the square of the number
that we give it, so if we type:
3 SQUARED
Forth will respond with
9 OK

Table is a word that prints out multiplic-
ation tables up to a number that you specify.
So, 3 Table prints the one, two and three times
tables formatted on the screen.

Note that Forth treats everything between
brackets as a comment. Figure 1 shows how
Forth words may be used to format the screen.




The example is perhaps over-simple for a
real program and shows only what Forth looks
like. Some of the features that set Forth above
Atom Basic and free the programmer from
unproductive drudgery are shown in figure 2.

As I mentioned earlier, the Acornsoft Forth
package also contains a screen editor and
support for the Atom’s high-resolution
graphics.

The screen editor appears unconventional at
first, mainly because the editor commands are
supplied as a new set of Forth words and
because it operates, as the name implies, on
“screens”.

This does not mean your TV screen, but a
block of eight lines of Forth program — the
chunk that the editor will display and that can
be moved to and from tape.

A short time spent getting to know the
editor is worthwhile, because of the powerful

commands which put most micro editors to
shame. The editor works both on complete
lines of Forth and on strings of characters
within lines.

I have listed some of the more interesting
editor commands in figure 3. There is no
need for anyone to produce a Forth toolkit like
the Basic toolkits to enable the use of
commands to find or delete a character string.
All this and more is included in the system

Formatted numeric output

. . THEN ;. SELSE

Use of any base up to 36

Progress displayed during tape load

Equivalent of INKEY$ — not in Atom Basic

Variable names up to 31 characters long

Memory manipulation commands

Signed or unsigned numbers; no floating
point

No memory penalty for writing plentiful
comments

Both constants and variables allowed

Compatible with Forth on other machines

Figure 2. Forth features not in Atom Basic.

supplied. Indeed, since the editor commands

. are Forth words, it is possible to add your own

commands to the editor — how many of you
have an editor that lets you do that?

I was slightly confused to find the tape inter-
face listed as one of the programs on the Forth
tape. All became clear when the manual
explained that Forth itself contained just
enough of the tape interface to load the rest.
The other parts allow you to save programs
back on to tape and to list screens of Forth
from a tape copy. The tape interface does not
make it any easier to use tape for storing data
as well as programs — this is one of the few
things that is definitely easier in Basic. How-
ever, one pleasant surprise is that the tape
interface gives you some idea of whether it is
loading properly by displaying the last screen
number read.

There is little to say about the graphics
words supplied since the facilities are similar
to those in Basic. You may plot points, draw
lines or move from point to point without plot-
ting.

The two exceptions are that there are no
words supplied to use colour graphics and that

P put text on to a line

D  delete a line

I insert a new line

T  type the screen again

M  move editing cursor forward

C insert text after editing cursor

F  find a character string and move cursor
N repeat previous find command

TOP move cursor to the top of the screen
Figure 3. Editor commands.

the highest resolution graphics mode (256
points by 192) is unavailable because Forth
uses part of the Atom’s graphics memory. The
whole area of graphics is probably the most
effective area for using Forth facilities to add
new words.

Some of the newer machines have graphics
commands that do more than just draw
straight lines — an example is the BBC
Micro’s inclusion of a Basic statement which
will draw triangles. This is not a facility
supplied in Forth but the manual does show
the definition of a word that will do just that.
Other possibilities would be for a Forth user
to write words that display circles or even
space-invader type graphics.

Adding new functions

Since the way to write Forth is to write new
words and extend the language, it is encour-
aging that the manual has three good examples
of adding new functions. These show how you
can define character strings and one or two-
dimensional arrays as new types of data and,
incidentally, how you can decide whether or
not to make Forth check whether you are
accessing elements within the limits that you
chose when you defined the array. A way of
adding a form of case statement is also shown,
together with methods of creating special
graphics words.

Really, my only disappointment with Atom
Forth is that I can no longer use the assembler
sitting in the Atom’s ROM. Some other
Forths have a built-in assembler — it seems
crude to have to hand-assemble or write down
the machine code generated by the Atom
assembler and include it in a Forth program
by hand.

I have mentioned before that Forth is faster
than Basic. To try to prove this, I wrote some
very simple (and probably unrepresentative)
programs in both languages that show the dif-

Store 1 Add a Multiply

ina number a number

variable to itself by itself
Forth 25 4 31
Basic 16 19 28

Results shown in seconds.

Figure 4. Benchmarking Basic against Forth.

ference in speed. Each program loops 10,000
times so that timing is possible using a watch;
within the loop, the programs can also store
the number one in a variable in Basic or on the
stack in Forth; add the loop index to itself —
that is, double it; store the result in a Basic
variable or on the Forth stack; multiply the
loop index by itself and store the result. The
results are shown in figure 4.

The multiplication is slower in Forth than
in Basic because 32-bit arithmetic is double
precision in Forth terms and is not coded as
efficiently as 16-bit arithmetic. However, the
other two cases show that Forth can be very
much faster than Atom Basic — and Atom
Basic is no slouch.

My overall impressions of Acornsoft Forth
are very good. It is rich in facilities and well
documented, and it is also very good value for
money. The cassette is £11.50 and the manual
£6 giving a total of £17.50 for a full system.
This price compares very well for versions of
Forth advertised to run on other machines. It
should be artractive to many schools and
colleges, as well as individual users.
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PASCAL 1S NOW available for most home
micros, including the ZX-81. Some schools
have been using it for quite a while now and
the universities longer, making it available to a
majority of Your Computer’s readers. But what
is Pascal and where did it come from?

Pascal was introduced 13 years ago by
Niklaus Wirth. It had been preceded by
Fortran — the world’s first high-level pro-
gramming language — in 1957, Cobol in 1960
and Basic in 1964. This makes Pascal the most
modern of the popular high-level languages.
Its origins lay in Algol, the algorithmic
language, so it is ideal for solving complicated
algorithms. Pascal could never be described as
sloppy.

At first, a Basic programmer may feel
restricted by the more complicated format of
the Pascal Goto statement, but this is actually
a good thing: this statement in Basic can often
give rise to untidy hops about in the program
which complicate its structure. Here is an
extreme example:

10 GOTO 40

20 GOTO 60

30 GOTO 80

40 PRINT “1”

50 GOTO 20

60 PRINT 2"

70 GOTO 30

80 PRINT “3"
which could be boiled down to:

10 FORA=1TO3

20 PRINT A

30 NEXT A
Perhaps none of us would make such a gross
error, but this demonstrates how programs can
be condensed into a loop to save memory and
programming time, not to mention running
time. Indeed, loops are the basis of the Pascal
program structure. They serve to simplify it
and give more user power.

The following sections serve as a simplified
comparison between Basic and Pascal state-
ments, and only begin to explain Pascal as a
language in its own right.

The best place to start is always the
beginning, and we will do so now, but the
beginning of a Pascal program is not, as you
might imagine, the first program statement.
The program name and format are always
declared first. The format of the program is
the input and output status.

For example, if I were to write a program
called Test and it was only used to output data
then it would be declared as:

PROGRAM TEST(OUTPUT)
If the program Test used inputs and outputs
then it would be declared as:
PROGRAM TEST(INPUT,OUTPUT);

In both cases the I/O status is within brackets
and the program name is a single word con-
taining no spaces, so that a program called
Your Computer would not be accepted for
compilation.

Next comes the declaration of all variables
used in the program. Write down your
program first. This way you can be sure that
when you enter it you declare every variable.
The four declarations with which we will deal
are:

VAR A letter which is a variable, that
is, one which can contain any
value.

CONST A letter which has a

pre-set value. For example,
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Pl=3.1428571

PROCEDURE A subroutine — fully discussed
later.
The type of a variable as
described.
So if the program Test uses Pi and the vari-
ables X and Y then it would look like this:

PROGRAM TEST(INPUT,OUTPUT);

VAR X,Y:REAL;

CONST PI1=23.1428571;

Having declared variables, constants and
assuming that you have read on and declared
all Types and Procedures, we are now ready to
move on to the main body of the program

TYPE

which, believe it or not, begins with begin, Ji

thus:

BEGIN
which is unpunctuated. On, then, to the main
Basic-Pascal statement comparisons.

Let: Most Basics do not require the reserved
word Let, the supreme exception being the
Sinclair Basics. To make the variable A equal
to five in Basic would be:

LET A=5
or
A=5

In Pascal we use the latter of the two, the

only difference being in the equals sign:
A:=5H

But that’s not all. All Pascal statements,
apart from the loops and jumps, end with a
semicolon, so that our statement now becomes

A:=5

The use of brackets is much the same as
Basic, but many of the functions — Pi, Tan etc
— have to be declared as constants, or other-
wise as function-within-function statements.

The use of functions is not essential to some-
one learning the fundamentals of a language
and so I would recommend anyone wishing to
expand on this to read Findlat and Watts’
book Pascal — an introduction to methodical
programming.

Goto: This statement is used in Pascal in
much the same way as it is in Basic, although
Pascal has no line numbers. The Label state-
ment replaces the line number with a numeric
variable followed with a semicolon, and is
declared at the beginning of the program as:

LABEL n;

where n is a number between 1 and 999.
Having defined the Label it can now be
jumped to from any Goto statement with the
corresponding number. Each different label
has to define individually at the beginning of
the program. However, it is often simpler and
more efficient to use conditional loops and
jumps and normal loops.

For-Next and other loops: once again
Pascal is almost the same as Basic so the use of
For-Next should be quite elementary to a
Basic user. The For statement is identical to
the Basic with the exception of the equals sign
which becomes := and three tag-on reserved
words. These are simply Do and the routine
encased with Begin and End; So a For-Next
loop looks like this:

FORA:=1T0O10DO
BEGIN

routine
END;

Pascal has more Loops than the For-Next
one. Some of these are available in a few
Basics, but they rarely occur together. These
other Loops are Repeat-Until, While-Do and
If-Then-Do.

Repeat-Until will repeat a loop encased
within Begin and End until a Boolean expres-
sion is satisfied. For example:

REPEAT
routine
UNTIL A=10

The second loop is one which repeats a
routine while a Boolean expression is satisfied.
When the expression becomes ““false” the loop
will be exited at the End; statement. Thus:

WHILE A>10 DO
BEGIN

routine
END;

The If-Then statement is self-explanatory to
the Basic user. Again the Pascal version
requires Do,Begin and the routine sandwiched
between the latter and End;. For example:

IF A<10 THEN DO
BEGIN

routine
END;

Dim and Dimensions: like Basic, one-
and two-dimensional arrays are available in
Pascal. These arrays have to be declared with
the rest of the variables at the beginning of the
program. If dimensioning A as 10 units length
we would use:

A:ARRAY [1..10] OF REAL;
and if A were 5 by 10 this would look like:
A:ARRAY [1..5,1..10] OF REAL;

Having declared the size of the array we can
now use it. There are only two changes from
Basic in this case. The brackets are square
instead of Basic’s rounded ones and within the




Pascal
has been around

for over a decade,
and can be obtained
for a wide variety of
personal microcomputers.
lan Maclean introduces

I Basic users to one of the most
" elegant high-level languages.

brackets the X and Y co-ordinates are reversed
to comply with the reversed dimensioning
statement. So a matrix grid drawn from this
data would look like this:
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Using the array A (5 X 10) our statement

would be along the lines of, for example:
Al32]l:=10

This means that on the grid the element which

will become 10* will be found three down,

from the top left-hand corner, and two right.

Rem: the Rem statement in Basic is
extremely simple as it requires no argument,
and the same applies to Pascal. The comment
is encased within a bracket and star at each
end, thus:

(*THIS IS A COMMENT?*)
Note that the comment is not followed by any
punctuation.

Input: the equivalent to Basic’s Input in
Pascal is Read and/or Readin. The two both
come very close to being the same as Basic’s
version but differ slightly. Read will read in a
string or numeric variable and allow the next
data to be read from directly after it on the
same line. Readln, however, reads from its
start to the end of the line, including all
blanks.

These two can be used together in an inter-
esting combination. For example, a program
has “told” the user that it requires the number
of boys in a class and then the number of girls
. to be entered, in that order. The programmer
i has to anticipate worded answers, so he

arranges Read and Readln to cater for this:
READ(BOYS);READLN;
READ(GIRLS);READLN;
Here the number of boys is read into “boys”.
Anything after that is read by Readln into a
non-existent variable. So if “15 boys” were
typed in, it would be recognised as just 15
because the “boys” would read away through
the clever use of Readin. Note that the two
variables (boys and girls) are within paren-
theses.

Print: as with Read and Readln, Print has
two equivalents. These are Write and Writeln.
These can be simulated in Basic by:

WRITE('JAN MCLEAN');
is the same as
PRINT “IAN MCLEAN";

and

WRITELN(X);
is the same as

PRINT X

Both Write and Writeln can be used to out-
put strings and/or string variables. Variables
inside the brackets must be separated by a
comma, which does not space them into
columns as in Basic.

Gosub: the word used to replace Gosub is
Procedure. A procedure is usually defined at
the beginning of the program, so be sure that
you know exactly what each routine should
contain. The Pascal jargon for a procedure is a
sub-program, and in fact a procedure contains
all of the “grown-up” features of its counter-
part.

Firstly the procedure has to be named, again
a single word containing no spaces. For
example, we could call our procedure
“Count” which would be represented in
Pascal as:

PROCEDURE COUNT:

That is fine, but many sub-programs or
routines require data from the main body of
the program. For example, if a sub-program
had been written to convert base 10 to binary,
then it would need to be told the base 10
number. This variable would be indicated at
the beginning of the procedure:

PROCEDURE CONVERT({VAR A:N);
which means that the variable A of a particular
type N is used in the sub-program Convert. A
procedural variable’s type depends on whether
it is real, an integer, a character or one of a
number of types. Usually if it is a number then
it will be real, as this covers all numbers. So if
the variable A is real then its type (N) would
be real. Therefore N would be declared as:

TYPE N:REAL;

Now, if there are any variables which the
routine needs, like a Loop counter, they are
declared in exactly the same kind of Var state-

ment as in the main program. So if the pro-
cedure Convert contained a loop counter
called C, then it would look like this:
PROCEDURE CONVERT(VAR A:N);
VAR C:INTEGER;

Of course, there is nothing to prevent you
from using constants inside of your procedure
too. Procedures end with End; always.

The sub-program can now be called from
any point in the program, including from
within other sub-programs. This is achieved
by simply using the name followed by a semi-
colon. For example:

COUNT;

But we also have another type of procedure
which requires data input from the main pro-
gram. This was shown in the procedure
Convert which required A as the number to be
converted. When calling a routine this variable
is always given in brackets to tell the computer
what the particular routine requires in the way
of data. So that our line to call Convert looks
like this:

CONVERT(A);
which also makes sense in English.

Finally, a program written in Pascal to
demonstrate some of the language briefly
covered in this article. This may give some
idea of when and where to use certain state-
ments.

PROGRAM GRAPH(INPUT,OUTPUT);

VAR

A,B,D:INTEGER,;

C:ARRAY([1..10] OF INTEGER;

PROCEDURE DRAW (E:N);

VAR F:INTEGER;

BEGIN(*PROCEDURE*)

FOR F:=1TO E DO

BEGIN

WRITE (‘*');

END;

WRITELN;

END;(*PROCEDURE*)

BEGIN(*MAIN PROG.")

FOR A:=1TO 10 DO

BEGIN

WRITELN(‘ENTER VALUE NO.',A);

READLNIBI;

ClA}:=B;

END;

FOR A:=1T0O 10 DO

BEGIN

D: =CIAl;

DRAWI(D);

END;

{(*END OF PROG.")

END.
This program inputs 10 numbers and then
prints out a horizontal bar graph to represent
them. Note that the End. at the end of the
program ends with a full stop; this distingu-
ishes it from normal loop endings.

Machine Company Price Where obtainable
ZX-81 Control POA 39 Glouster Road,
Technology Gee Cross, Hyde,
Cheshire SK14 5JG.
MZ-80K Sumilock £51.75 Royal London House,
198 Deansgate,
Manchester M3 3NE.
TI-99 Texas £30 Texas high street
Dealers (approx) dealers.
Atom Pascal not ready yet.
BBC Pascal not ready yet.
Vic-20 No news as yet of Pascal.
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Wordy for the ZX-81 by A F
Whiddet, and Spectrum
Processor by Robert Daren will
help you format deathless prose.

ZX-81

WORDY

THIS PROGRAM provides ZX-81 users with the
functional services of a word-processin
facility. Written in Basic, it makes full use of
the ZX-8."s superb string-handling techniques.
The program needs 14.7K of RAM but pro-
vides the user with 6,400 bytes of character
storage available in a paged format of 10 pages
containing 640 characters.

Unlike many word-processor programs for
standard business microcomputers, Wordy
communicates with its member pages via a
buffer string, allowing data to be manipulated
in easily-handled amounts, This increases
speed and flexibility.

The program is made up of five sub-
routines.

The first option is the Save routine. This
allows the user to save data and programs on
cassette under a user-defined file name. The
second option is the subroutine allowing the
user to send a specified page which is
numbered between 1 and 10 to the line
printer. Entering 11 would print the entire
text memory.

Writing mode is the third option. First,
enter the desired page number. The ZX-81
can now be used like a typewriter except the
Newline key is used instead of the space key.
The space key is used to break out of the
program. To operate the Newline facility push
Newline then shift. To delete the last
character entered, press shift D. To put the
machine into Editing mode — the fourth
option — without homing the cursor, press
shift W.

In the program’s Editing mode 21 keys are
redesignated so they can be used to manipulate
the text pages. The system appears to handle
the entire text but in fact only deals with the
specified page at any one time.

The redesignated keys are: keys 5 to 8
inclusive those operate the cursor in the
direction of the arrows on the keys; the line
location is 920. These keys change the variable
POS by - 1,32, and negative 32,1, respectively.

Key D is the delete function. This deletes
the character on the left of the cursor position;
location 2200. This overlaps the positions
from the beginning of the page to two spaces
before the cursor. Use of this strips the first
character from the buffer memory.

Key S adds a space to the left of the cursor
position; location 1100. This strips the last
character from the page, places it into the
buffer, then adds the space before the cursor.

Key H homes the cursor; location 950. This
sets the variable position to 1. Key L adds a
line of spaces to the left of the cursor; location
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1200. This works in the same way as key S but
strips 32 characters instead.

Key 1 allows manipulative positioning of a
specified amount of text. This can be from 0 to
639 characters; location 1800. This function
strips the text within A$, replaces it into C$
then removes the contents of the text from AS,
emptying BS if full.

Key P drops the text held in C$ when used
with key 1; location 1900. This transfers the
end of AS into BS, and places the contents of
C$ between this cursor and the character on
the left.

Key 1 inserts inputted text between the
cursor and the character on the left; location
1300. Input X$ calculates length in variable A.
It strips the appropriate end off A$ and stores
it in the B$ and then dumps X$ to the left of
the cursor,

Key T changes the character under the
cursor to the character on the next key
pressed; location 1700. This replaces A$
(X,POS) with the Inkeyed character.

| 9

o

, Dear sir/madam
o Please find enclosed

/X VVORD P

O 0 g 0@

Key O clears buffer; location 1070. Key M
speeds up the cursor using movement keys.
Newline is used to exit; location 8600. This
operates in a similar manner to keys 5 to 8.

Key | justifies text to appear as even-ending
lines in printed-matter fashion; location 7000.
It works out the number of spaces at the end of
the line and stores them in A; it then goes
through that line of text dumping one space
extra between words and in so doing decreases
A by 1 until it reaches 0.

Key A advances a page through stored text;
location 1500. It then restores the buffer, and
adds 1 o X.

Key B steps back a page; location 1600, It
then restores buffer, subtracts 1 from X. Key
W exits from writing mode leaving the cursor
in the previous position; location 3500. It
restores the buffer and goes to writing mode.

Key E defaults to menu — exits; location
2400. It replaces the buffer and returns to the
menu. Key R replaces the buffer; location
2000. Key C clears the character underneath




OCESSING

o
(=

o

o Dear sir/ madam

Please find enclosed

2

1

o
o
&)

e < _
'%"6‘5\'? eP/ZZV' \-r--ﬂ't—y-

571" W/mbm \ I‘,.-"I

DA A

location

cursor position; 1400. This is th
same as key T but uses an empty string instead
of Inkey$.

Ied

Option five is the method by which pages of

text are clear of previously inputted material.
To clear a page, enter its number,

Due to the fact that the justification function
within the Editing mode is indiscriminate, it is
necessary to use {wo control
protect specified lines from the justification
technique. These are: > which excepts that
line from justification, and < which stops
justification and returns to the Edit mode

Missing out the final control character in a
half-filled page will cause a substantial delay
before the machine returns to Editing mode
During this time, it is possible the string will

charsciers w0

become corrupt and cause disalignment of

justification.

After loading the cassette the system will go
directly into the menu offering the five
options. To enter large amounts of text, press
3. The system will then ask you to enter the

Flesge Picose £

.-G._.y\_

page to write on. If you have not entered any

text into the page storage, start at page 1. If

you have previously inserted pages of darta
then enter the probable page number at the
end of the text.

If you wish to continue where you ieft off, |

enter Editing mode by shift W and move the
cursor down to the position you wish to start
writing from. After this press W to take you
back into Writing mode, leaving the cursor in
the same position. This will then allow you to
continue entering text.

In Editing mode most of the functions are
obvious in their use; some however may
appear obscure at first glance. In the function
of “Pick up and drop” of text codes 1 and P,
the facility allows the user to transpose up to
639 characters at a time by moving the cursor
down to the last character needed to be picked
up, by pressing 1, followed by the length of
text required to be dropped.

The justification routine is best left until the
text input and edited to the

pages are

operator’s complete satisfaction prior to final
print out of usable hard copy.

As regards program structures there are 18
variables controlling the program. This small
number beneficially extends the character
storage capacity. Some variables are used more
than once but for different purposes during
operation. The listing therefore appears
confused in its form, so this table should
clarify the position

(Variable Function

A Controls length of string splitting.
} A$ Holds text
B Used as loop counter during buffer
‘ restore. |
| BS Buffer store. |
Cs Used as temporary store during buffer |
restore. |
Ds Contains string used for pick up and |
drop. |
POS Holds location of cursor in A$
UU  Increases POS to Moduiar 32 and s0
acts as Newline.
| WC Cursor column.
| WL  Cursor line.
X Holds page number.
X$ General input of information.
Z$ Used to save under file name.
F Delay loop.
AS
Z Used to control justification.
v
GH
|
Line Routine
10- 60 Initiation of main variables.
70- 140 Save routine
160- 330 Menu plus directional sorting |
routine. |
350- 495 Print-out routine. |
® 500- 750 Writing routine.
1 800-1090 Main-editing sorter.
1110-2470 Editing subroutines.
2502-2590 Buffer-restore system.
4000-4040 Page-clearing routine.
7005-8020 Justification.
8605-8690 Fast-movement routine.
9000-9999 Error trapping and messages
f 10 REM “WORDY 3 H_]
AR.F.UHIDDETT |
=24 .3.82 |
20 DIM AS(12,640)
33 LET B$="
49 LET D§$=
S0 LET POS
8@ LET PRGE=1 %
7@ PRINT "LORDYZ2 ENTER PROGRAM |
NAME -
‘ iig ?mz_r;‘z THEN GOTO 9@5e
| 120 PRINT “SET UP TRAPE DECK THE
; N PRESScN/L>"

16@ CLS

179 PRINT A——
182 PRINT WORDY 3 BY R.F.WUH
IO X

192 PRINT W ————
23 PwRINI HT & =07 i-SAVE ON T 1
APE "

219 PRINT AT &,2;" 2:SEND TO P
RINTER” J
2E@ PRINT AT ©,&; 3:WRITE PROC
B

23@ PRINT AT 10,2 4:EDIT PRG
g

249 PRINT AT 1&.8); S:CLEAR PA
GE"

245 PRINT AT 14,8, ENTER OP
TION (1 TO 41"

253 PRINT AT 14 . 2%, "W

28@ LET X3=INKEY

270 IF Xg="1" THEN GOTO @870

28@ IF X$="2" THEN GOTO 35©

295 PRINT AT 14,285;:"7"

300 IF Xs$="1" THEN GOTO S0

310 IF X3="4" THEN GOTO 8Q@@

330 IF Xg="S5" THEN GOTO 4000
2390 GOTO 282

380 PRINT “ENTER PRGE TO BE PRI
NTED OUT™

37@ INPUT X

388 IF X=11 THEN GOTO 420

390 IF X=12 THEN GOTO 150

395 IF X>11 OR X«¢1 THEN GOTO 9@
40@ LPRINT AS(X)

410 GOTO 420

428 FOR X=1 TO 1@

422 LPRINT Asi(X)

(continued on page 55)
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20 BEST PROGRAMS
for the
ZX SPECTRUM £7.95

Mr HELPLINE — the man who answers your ZX queries in his
T PH“GHAMS column in Sinclair User, the author of HINTS & TIPS FOR THE
ZX80 and HINTS & TIPS FOR THE ZX81 now presents his
.for the 20 BEST PROGRAMS FOR THE ZX SPECTRUM.
* 20 original programs for you to load into your Spectrum.

. SPEGTHUM * 20 interesting programs for you to enjoy and learn from.
* 20 great programs to teach you about fixed and variable length
H.EXPLANATORY TEXT records, binary searches, bubble sorts, floating point

arithmetic, graphic displays and much, much more . . .
* 20 BEST PROGRAMS FOR THE ZX SPECTRUM.

Program Titles Include:

Machien code editor — Write, modify, exend and load machine
code using this all-Basic machine code
editor. No need to use an Assembler

mEEEne - - ..- when you ha\fe this program.

SEEEEEEEEEE Index file Learn about fixed length records, save
numeric and string fields, add to, sort,

EEEEEEEREER modify, delete and print your records.

HEEEEEEEER Ideal as a computer based card index.

Duckshoot — Learn how to manipulate the attribute
file and have fun at the same time.
Diary Binary searches and variable record

lengths are explained with this useful and
interesting program.
PLUS: FOOTBALL, DIGITISER, DATA PLOT, FUNCTION PLOT,
REGRESSION, HISTOGRAM and many more .

ZX81 HARDWARE NIGHT FLIGHT £5 .95
16K MEMOPAK (expandable) £29.90 For the 16K or 48K SPECTRUM
32K MEMOPAK (expandable) £49.90 [ . RN W
64K MEMOPAK £E1900:| - R ‘
56K Ram pack £54.95 - T Wi ;
HRG MEMOPAK HiRes Graphics  £59.80 - . E
Z80 OP CODES £1.45 MEMOPAK Centronics printer 7 _ o -
A must 1o the beginner and the wnced programm interface . = IS ust
slike ‘Tha w:- :r-g-mf rul:n: t: :wau sooo p..;ga;l, o £39.90 :—s'_—lj L N saawewnl o]
MAChing COde NSTUCtions »n decsmal and hexadecimal with | . i
At mngumonics. Each Op Code 18 succinctly explan .
::vo“ fl"eflﬂccﬂ Supn:‘c[;p:ao:m:e:ma I':"l:.?r:‘l :’-1’:::" zxa1 CASSETTES s o '—L-‘ | Eu:%
‘of aasy reference and durability SPACEINTRUDERS (16K) £5.95 =3 t ’ l arm
TATISTICS (1K) £3.75 | ud ¢ :
PROGRAMMERS SN0 STALSINER higu ] p4] 25
LANGUAGE DICTIONARY (16K} £3.75 OnE
TOOLKIT ZX81 LINE RENUMBER (16K} £4.96 | . o WIND ¥ 3%0/0 &
Tosatuncronaechan NAVAL BLOCKADE (16K) £5.95
T; v a0t Soes wehnd try v Fly your own aircratt from take off 10 landing via
-""“‘. e 2 -'.hi '_ R L dvigational beacons, over mountains and using & fully
zxs1 BOOKS _\-:: e m-r:.. :;J nrhr:’umlq ;1:..: Hw!r'\‘.l':'mn'l ldrl\mngtsv.s:’en:
S0 Sl PFOUTIneS 88 b $1rch a by MOvng DIDLAS ol DoN § u are the Pilot of 3 light aircra iy Lt 1)
HINTS & TIPS for the ZX81 £3.95 TuST j',p_‘ your 5:u|| and |3dq" ant to f}',' :Jolajr .nrucrall -
'l .I,.‘-‘ ‘; " By e e T accurately over radio beacons and then land safely on the
B ket runway "Hazards are mountains and cross winds
B e 84K e Sk 3t 8193 “Instruments: Artificial Horizon, Non Directional Beacon
zx SPECTRUM CASSEHES VHF Omnidwectional Range, Instrument Landing SEVS‘.em
P|LOT * zxs1 £5.95 MACHINE CODEEDITOR £4.95 *Readouts: Gear, Flap, Air Speed, Distance Measuring
7 B MUSIC & SKETCH £4.95 Equipment, Vertical Speed. RPM and heading *Visual
‘ : BLER E‘% display of runway on approach *5 Modes from Take off
‘D\ISSSAESMSElRﬂBLER £4'% to Autopilot *Happy landings *WRITTEN BY A
. QUALIFIED PILOT*
QUANTITY PRODUCT COST
: All setion display TOTAL
Scow the maze for fooo
* Doage the ghasts who come MAKE CHEQUES/PO’'s PAYABLE TO: HEWSON CONSULTANTS
to devour you
" Aulomatic OpLon = the NAME, !
machne plays iset
* Full keyboard ds (block capitals pbeasel
£ :u:l ?:u?:;:::;ﬂ:rn ADDRESS *
* Contnuous sconng
* Beat the best score to date : ! ;
* Super graphics when used My Access/ Barclaycard No. is
with Queck Séva graphics
bosrd
Signed
Post to HEWSON CONSULTANTS DEPT X, NA ST MARY S STREET, WALLINGFORD. OKON 0OX10 OEL
TEL (0491) 36307.
_ gr— - 2. . e B, G, e el e s Mt M8 -~ i e - A
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fcontinued from page 53)

424 NEXT X

430 PRINT ANYHORE "™

449 LET X$=INKEY 3

480 IF Xs$="Y" THEN GOTO 350
490 IF X$="N" THEN GOTO 1S5
495 GOTO

44

B “ENTER PRGE FOR WRITI
38 INPUT

540 IF K)lﬂ OR X¢1 THEN GOTO 980

2

854S LET POS=1

S5@ PRINT AT _21,8;"
G "oAT_231,22; "PAG

PR

MHODE : URITIM

L@, A% (X)
5@S POKE 16441,20
606 POKE 1644230
820 LET UL=INT (POS/32)

6830 LET WC=POS-UL=*3

2-1
F POS/32=INT (POS/32) THEN

T&eﬂ GOTO &S0
660 LET xs.xnxnz
IF X$=CHR$ 224 THEN GOTO 15

Gﬁ?ﬁ IFr X$=CHRS$ 121 THEN GOTO 73
680 IF X$=CHRS$ 118 THEN GOTO 74
HSBS IF X%=CHR$ 228 THEN GOTO 30
255 IFf X$=CHRS$ @17 THEN GOTO 885
587 IF Xg=CHRS 121 THEN GOTO 8S

a0

599 LET A$(X,POS) sX

700 PRINT AT WL, UC $ (X ,POS)
71@ LET POS=POS+1

720 IF POS>6848 OR PDS<1 THEN GO
TG 3800

730 GOTO 620

731 LET UU=(WL+1) 232~-P08

732 LET PO3=POS+LIU+1

?33 PRINT AT WL ,WC,ASIX ,POS-UU~-
1)

734 GOTO 720
740 LET Xg="
78@ GOTO 690
610 PRINT “"ENTER PRGE FOR EDITI

820 INPUT
839 IF XJIO OR X«¢i THEN GOTO 90

e
2840 LET POSsl

HODE EDITIN

G AT 21, 22,'Pécé
860  PRINT AT

870 LET WL=INT (PO
86@ LET WC=POS-UL 232-

888 JIF POA/32=INT (POS/32) THEN
GOSUB =28

898 PRINT AT WL ,WC;CHRS (128+CO
OE RAe (X POS))

908 PRINT AT UL ,UC;As$(X,P0S)
905 Tr INKEYS$="" THEN GOTO B9@
310 LET X$=INKEYS

920 LET POS=POSLiXg="8") - (X$="S

)032*(!3 1-32!(X3 "7“
939 IF 03)669 OR POS«¢1 THEN GO

a7
9‘0 IF CODE X3(37 AND CODE Xs$>3
EN_GOTO

THEN LET POS=1
THEN GOTO 2200

)

b

]

-

n

»
AL
BoNIruoTa

THEN L -
THEN GOTO 7000
THEN GOTD 3508

{0 THEN GOTO 8600

11 i a;e:+

112 -ﬂé 8 ros-1)+

L asRs X, P

1130 L OSaPOS

1138 IF LEN aa»amc THEN GOTO 909

114@ GOTO 860

i@ie LET s;.nn:x £40-32 TO B42) +

;3&0 LET As(X)=A%(X,1 TO POS-1) +

"+AB X, POS TO d4R)
1230 IF LEN B3>2008 THEN GOTO 9089

2
1242 GOTO asee
1310 PRINT RT 21,9;"

INPUT xg
133@ LET A=L X%
1340 LET B$=R3(X,0840-A TO 540) +8
isse glxt-ﬂzlx 1 TO POS-1) +
oﬂ’lx,PO

5 63 IF LEN B$>208 THEN GOTO 909

ENTER TEXT

ase
(X ,POS) ="
e

o
1512 GOSuBs 2580
1818 IF Xwiﬂ THBN GOTO 9010
1S20 LET X=X+
1530 GOTO 859
1612 GOSUB 2509
IF X=1 THEN GOTO 20210
1630 LET X=X-
1630 GOTO 850
171@ PRUSE 1@
IF INHEY.-“" THEN GOTO 1720
LET AS(X,PO3) aINKEYS
1750 G0TO 3569

'AMOUNT 7

181@ PRINY AT 21.,8;°
182@ INPUT A

LET D$=RA%$(X,P0S-A_TO POS-1)
i84Q LET RQ(X)IROIK i1 TO POS~-A-1
1 +RBIX,POS TO 84D

LSS2 GOTO &30
19108 LET R ixhnﬁiéf,l TO POS-1) 4

DE+AS (X . POS TO 8

1920 LET Dg=""

1930 GOTO 868

2910 GOSuUB 2580

2020 TO

2308 IF Bg="" THEN LET A$i(X) =A%
X,1 TO PO8-2) +A iX POS TO 640)
23190 IF Bs<>’ EN LET A$i(X)=AS$
éx?ilTo P ﬁ—ﬂ)*ﬂ’f! POS TO 640 +
%%2? IF Bs<>"" THEN LET Bs=B$(2
2330

LET POS-PDS i
2240 GOTD 6a

THEN RETURN
FAST
2510 LET A=LEN BS
2520 FOR BaX+l TO 9
2530 LET C$=R$(B,640-R TO_640)
2540 LET AS(Bl=B$+AS(B,1 TC €640~

2550 LET Bs$=Cs%
- EXT B

(X, POS+1) ="
32190 GOTO 8ea

3508 GOosuB 28508

3810 GOTO S=@

3800 LET Xa=X+1

381@ IF X>1@ THEN GOTO S0l1@
LET POS=1

3820 GOTO SS@
4800 PRINT " PRGE TO CLEAR?"

INPUT X
4920 IF X>10 OR X<¢1 THEN GOTOD S0
39

LET AS(X) ="

440 GDTO i85Q

700% LET GH=2

7097 LET RAS=2

701@ FRST

7032 FOR Z=1 TO 6490-32 STEP a2

7040 FOR Y=Z+31 TO Z_STEF -1

7042 IF RS$IX,Y)="(¢" THEN GOTO 71
THEN GOTO 72

gg&o IFr AS(X,Y)m" )"
3052 IF ASIX.Y) ¢>” * THEN GOTO 7
&8

7066 LET on-sn+1

7
7088 NEXT
5 LET ﬁ |X)-ﬁ§(§6} TO Z+31-Gr

708
F+ASIX,Z+314+1 TO
767 1;69 Y=Z TO Z+31

7878 IF GH=@ THEN GUTO 7i00
3330 IF R$IX,Y)=" HEN GOSUB ?
;09. NEXT

IF GH()G THEN GOTO 7820
GH=@

=
7ie2 LET AS=2
7185 NEXT Z

SLOU
7i28 GOTO 8Se
18 LET ﬁ lX)-?l{X 1 TO Y=1)+"

CEY En=oHo1
2518 LET Y=Y +AS

3 ST
=13 LE;TUL-INT {PODS/32)

=2PDS -UL 232-1
&E?nglsﬂ-INT (POS-/32)

863
COSUB 8000 §
5640 gaéﬁ-r AT UL, uc; "@"

IF INKEYs$="" THEN GOTO 8650
B8SS PRINT AT UL,UL,HSIX POS)

8880 LET Xg=INK
IF X‘:CHRS 1!8 THEN GOTO 8S

3
8670 LETY POS-PQS#!X‘: 2 ) =~ iXE="5
"]+32!(X3=“6 Y =22 % (X$="7")

3010 PRINT 83221, 0; " ¢<ERROR>YOU H
T 1

THEN

;U SERROR : THERS
" (ERROR>PROGR

" ¢ERRORYRUNNI
NG INTO NEXT PAGE"
2988 GOTO 991@
9098 PRINT AT 21,9.°
NG BUFFER IS FUL

"¢ERROR>WORKI

NT AT 21,@; "ERROR>TEXT I
Ané

9999 REM (C) AR.F.UHIODETT

SPECTRUM PROCESSOR

HERE IS A short Basic word-processing
program which will enable you to provide
neat, left- and right-justified text.

This will enable you to put the write-up,
your listings and your program on to tape,
check them, and post the material on a
cassette. There is enough space for 1,000
words.

To use the Spectrum word processor, first
enter your text as a data string within a data
statement with quotation marks.

Next, write each paragraph in a separate
data statement. Having done this you can
write each word in full. Do not use the Sinclair
internal keywords to save space.

To produce a single line space, type a single
space within quotation marks, for example
Data * The symbol © is used here as
quotation marks.

Indent each new paragraph by four spaces.
Always follow a full stop, comma, or any other
punctuation with a space.

If you want a formatted display, produce

each line by a single Data statement — it is
easier.

Replace Pause 350 with Copy in line 190 if
you have a printer.

The Spectrum word processor copies a
screen full of data at a time. This seems to
cause less of a strain on the printer than copy-
ing a line at a time.

The listing for the word processor is given
in figure 1.

d; number of lines printed on the screen

c; number of characters short in unprocessed
line

f; loop constant stepping back along the line
looking for spaces

a$; the string variable to be processed

b$; the temporary string while locating suitable
end point for line

c$; processed string line with modified spacing

g$; space

The 21 Data statements in lines 93 to 95
ensure that the screen is copied before the ‘E
out of Data’ statement appears.

0
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Figure 1. Robert Daren ‘s Spectrum
Processor. .
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THROUGH TH

As you wander Patrick
Edmond’s catacombs in
search of gold coins,
phantoms and evil winds
conspire to snuff out you
and your candle.

THIS GAME uses high-resolution graphics, and
a joystick option is available too. If you are not
working with a joystick, then use the following
keys: Y to move up, B to move down, G 1o
move left, and H to move right. You are in
control of a human figure, an explorer, whose
aim is to collect gold coins or dots and the
following bonuses from the catacombs:

L4 mum rdael MBS AEVLE S BERED B RN SRS NI, A Y

Object Colour Points
Orange White 10
Cherries Red 20
Pear Cyan 30
Spider Purple 40
Apple Green 50
Crystal Blue 60
Lemon Yellow /0
Baby ghost Blue/Green 10
The white orange 10 points
doubles the explorer’s speed.
After 30 seconds the explorer’s candle i

snuffed by a mysterious breeze, so he can not -
see to pick up the gold coins. He must then
reach one of the sacred bells positioned in two
corners, to relight it. At all times the explorer
th

must avoid the ghosts, and occasionally the

flickering block at the crossroads, otherwise he
may lose a life, of which he has three. The
game ends when he has lost all his lives. Press
a key to restart. Be sure to switch off the tape
play button before using joystick.

56
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ATTENTION

VIC 20 Owners
Buy 1 Game

EACH CASSETTE CONTAINS:

7 EXCITING GAMES
by Clifford Ramshaw

for your Sfcndard VIC 20

Clitford Ramshow is undoubtedly

most creative programmers of games '(" th '
VIC. He is also the author of The Wizard «

Princess and VIC Arconep ck, all ¢

Melbourne House

VIC Innovative Cassette 1 “City Bomber’, “Dumper’, “Nuclear Attack”,
“Ganymede”, "Space Fight”, “Battieship”, “Duck Shoot".

VIC Innovative Cassette 2 “aien Overun', “Rat Trap”, “Grand Prix’,
“Warlock”, “Bomber Aftack”, “"Hangman’, “Siege”.

VIC Innovative Cassette 3 “Hoppy’, “save the Shuttie”,
“Invasion”, “Dro‘ons Lair’, “Dungeon”, “Blackjack”, “Squash”.

Qnly £5.95 each e

Il the above games PLUS others
in this NEW BOOK

vic " il S 5
INNOVATIVE ij Vi MELBOURNEHOUSEPUBUSHERS
COMPUTING | i

: Trafalgar Road, Greenwich, London SE10
| 1
by Clifford S T ol
|
l
|

Correspondence to: Glebe Cottage, Station Road
Cheddington, Leighton Buzzard, BEDS LU7 7NA

(please add 80p for post, pack & V.ALT.)
Ramshaw

Name

£6.95

Su® MELBOURNE HOUSE PUBLISHERS



BASIC DICTIONARY

This dictionary, compiled by Tony Edwards, will explain the function of common Basic words as
used in popular machines, enabling you to work out your own machine’s equivalent. A useful
complement to our recent series on Basic dialect translation.

S

——

A

A. Used in TRS-80 Level I and in some
versions of Tiny Basic as an abbreviation
for the ABS function. See ABS

ABS An almost universal function which

returns the absolute value of the argument,
thart is, the expression in brackets following
it. A number’s absolute value is its numer-
ical value without an accompanying + or
sign. This is an ANSI — American
National Standards Institute — standard-
ised word from the minimum Basic
vocabulary.

ACS This is a function giving the arc-cosine
of its argument in radians. It is rarely
found but is in the extensions to BBC
Basic.

ADVAL A BBC Basic function which
returns the last value of the variable which
follows it.

AND An operator used between two state-
ments in logical arithmetic when both must
be complied with to pass the test. For
example:

10IF X = 0OAND Y = 0 THEN 1000
Some computers use AND to compute the
binary logical AND of two statements
using Boolean algebra, rather than to make
a direct comparison of value. An article on
translating binary logic was published in
Your Computer August 1982 page 58. This
provides more details. This word can also
be used to check the veracity of two state-
ments on some micros. For example:

10 PRINTX = 0ANDY =0
will print -1 (True) if both X and Y are
zero and 0 (False) if they are not.

ASC This function converts the first
character of a string argument into the
decimal equivalent of its standard ASCII
code. If the argument is a null string it
usually returns the value - 1. In many cases
the string argument may be longer than
one character, but only the first character is
evaluated and converted. Users of ZX-81
and ZX Spectrum machines will recognise
this function as the equivalent of their
CODE function.

ASN This is a function found in a few
Basics, including BBC Basic, which
returns the arc-sine of its argument, usually
in radians. If it is not available to you, its
direct equivalent is:

ATN(X/SQR{-=X*(X+ 1))
This uses the more readily available
function ATN. See ATN

AT This word is used in conjunction with

PRINT to print from a specific location on

BASIC DICTIONARY

the VDU, in TRS-80 Level 1 Basic. In
other interpreters the symbol @ is used.

ARCTAN This is the ZX-81 equivalent of
ATN. See ATN

ATAN A variant of ATN. See ATN

ATN This is a function which returns the
arc-tangent of its argument, usually in
radians. It is widely available and is often
the only inverse trig function available.
Thus it is often used to return angles
calculated via other trig functions using the
standard trigonometrical conversions. It is
in the ANSI minimim Basic vocabulary.

AUTO A command, not used in programs,
which provides for automatic insertion of
line numbers. It can usually be followed by
two values the first indicating the start line
number, and the second setting the incre-
ment value. On most micros both these
values default to 10 if no wvalues are
entered.

BASE Although a word in the ANSI mini-
mum Basic vocabulary, it is not often
encountered on micro-computers. It is a
statement which defines the lowest
numbered variable array element. This is
usually 0 to 1, but some compilers allow
higher numbers. For instance:

10 BASE 10

20 DIM 15
will produce an array of six elements
numbered 10 to 15. Most microcomputers
have a fixed lowest array number of either
Oorl.

BELL This is a statement from Apple II
Basic which causes the computer’s built-in
speaker to produce a sound when it is en-
countered within a program.

BGET A BBC Basic extension function
which takes a byte from the file whose
channel number is the argument.

BPUT A BBC Basic extension function
which places a byte in the file whose
channel number is the first argument. This
function passes the least significant byte of
its second argument.

BREAK This is often a key command, but
is found as a program statement in some
Basics. When encountered, it stops the
computer and places it in the monitor
mode awaiting a command. It is thus
similar to a STOP, but the program run
can be continued with the direct command
CO or CONT. When the BREAK state-
ment is encountered the current values of
all variables are retained, awaiting the

\,/"

\

command to continue the run sequence.

BYE A command used on the Atari and
MZ-80K to close files and return to the
operating system.

C

C. Used in TRS-80 Level I as an abbrevia-
tion for CONT. See CONT

CALL A statement used by some micros,
including the BBC Micro and the Apple 11,
which causes the computer to leave Basic
coding and execute a machine language
routine, the argument being the address of
the routine. It is similar to the statements
USR(0) and LINK used by other machines.

CDBL A function which will change
numbers, or numerical variables into
double precision format. Usually to 17
significant figures of which 16 are
printable.

CHAIN This is a statement, available on
many micros, which allows a second and
subsequent program to be loaded and run
without nulling the values of the variables
produced by the first program. On the
BBC Micro this command nulls all vari-
ables except those whose second character
is %. These are saved for use in the new
program.

CHAR A function which returns the
character represented by the ASCII
decimal code number used as the argu-
ment.

CHARS A similar function to CHAR.

CHR A similar function to CHAR.

CHRS A similar function to CHAR above.
In many micros this function is used, in
conjunction with numerically high or low
arguments, to produce cursor control state-
ments. Your Computer June and August
1982, page 43 gives more details.

CINT This function converts numbers or
numeric variables into integer values. It
differs from the INT function in that the
original non-integer value is not lost and
can be recalled later.

CLEAR This may be a command or a state-
ment and has different uses on different
machines. On some, such as the BBC
Micro it clears all dynamically-declared
variables, whilst on others, such as the
TRS-80, it additionally sets up an area of
reserved memory for string variables. It
may also be used to clear terminal input or
output buffers. Only careful consideration
of the logic of the program can identify its
intent, unless the dialect being used is
familiar.
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The NEW MPF 1

Oniy avaiiabie from Flight Electronics Limited E
1. Massive 64K memory. I £235

2. 3 Display Modes:-

/ \ - urrlage|£4 95) + V.A.T.

al TEXT

b) 6 colour high resolution graphics

(53,760 pixel: 280 x 192).

c)_16 colour low resolution graphics N\

(1,920 blocks: 40 x 48)

/ SEE. | enclose cheque/P.O.for &
i OR‘AL Name
Z

Sound via 8 ohm 2.25", 0.25 w speaker/amp.

6502 processor.

Applesoft compatible, BASIC.

Cartridges for ASSEMBLY, PASCAL, FORTH available

Soon.

N[ [ow|fw

ACCESSORIES: 40 character graphics, 150 Ipm

Thermal Printer, Games packages, RS232C network

interface board, floppy disk driver, sound/speech

synthesizer board, and many more on the way.

FLIGHT ELECTRONICS LTD. Flight House, Quayside Rd, Southampton,
Hants SO2 4AD. Tel: (0703) 34003/27721. Telex: 477793.

ATARI 400/800
COMPUTER
COMMODORE VIC
COMPUTERS

ALL ATARI, APOLLD,
& IMAGIC
CARTRIDGES

LOTS & LOTS OF
VIC SOFTWARE

VAILABLE NOW:

® SUPERB SCROLLWG GRAPHICS WITH DAZZLING COLOUR
PROGRAMME FOR O OR TWO PLAYERS ! ® MULTIPLE SKILL LEVELS ~ FIGHT YOUR
WAY THROUGH CAVER S ANDT INNELS WITH ATTACKING MISSILES FUEL AND AMMO 111

TE £19.95 ) Pius 50p P & P new software releases ! ! |

16K CASSET
K DISK

® Swarm, Preppie, Pacman, Mathpack, Shamus, Ali Baba,
AIRS I RlKE For The ATARI 400/800 | Micropainter, Clowns & Balloons — plus many, many

® INTRODUCING THE NEW ARCADE GAME FOR ATARI COMPUT

Sl e WK MACHINE CODE

w[ smﬂ” LOTS & LOTS OF ATARI

SOFTWARE E.g. Time Warp,
Panic, Centipede, Venus Voyager, Slime, Intruder, Alien

Nautilus, Canyon Climber, Apple

more titles — Call now for our latest batch of detailed
brochures | We will keep you up to date on all the

ON WE SERVICE ALL FAST NATIONWIDE
ATARI | ATARI & COMMODORE MAIL ORDER
COMPUTERS |  COMPUTERS ON ALL PRODUCTS.

“Eeml

I \_J¥Ill III IIIIII
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| ELECTHONICS |

ATAR[ Deh €. 50 Newton St., 0ff Piccadilly, Manchester M1 2EA. Tel: 061-236 3083.
) % COMPUTER CHESS GAMES .

Commeodore /| 7] U

PLUS GAMES NOW IN STOCK!
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VIC. BIG SCREEN

Space — the final frontier.
Geoff Roberts shows you how
to access more of the screen
and boldly go where no Vic
owner has gone before.

THE vIC 6561 chip has 16 control registers, all
addressable, which control the display on the
screen, the sound and the character set. Four
of the registers are digital inputs for a light-
pen and two joysticks.

The register we are looking at here controls
the number of lines of characters that can
appear on the screen. The address of this
register is 36867 ($9003), and has the
following format:

= \

28 b 4 3raTATl

Bit numbers

Bits 1-6 are the number of lines or rows;
bit 0 sets/resets double height characters, for
use with high-resolution plotting; and bit 7 is
part of the raster-scan line number.

The number-of-lines value starts at bit 1;
this means that the values Poked into this
register have to be double the number of extra
lines required. Thus, if 25 lines are required,
then 50 has to be Poked into this register.

If you Peek this register vou will find the
value 46 which is twice 23 — the usual
number of lines. (Sometimes you will find the
value 174 because bit 7 continually changes).

Try Poke 36867,60. The bottom part of the
screen extends to reveal gibberish — there are
now 30 lines on the screen. To re-centre this
display, another register has to be altered.
This is register 36865 ($9001) which sets the
amount of border to be displayed at the top of
the screen. Its normal value when Peeked is
38. For every line you have added to the
display, reduce the contents of this register by
two.

For example, we have just increased the
screen by seven lines, so reduce the contents of
36865 by 14 to 24. Try Poke 36865,24. For
most VDUs the display should now be centred
again.

So, there are seven extra lines but the Basic
operating system does not recognise them.
The 6561 has extended the screen RAM by
the necessary amount (in this case 7 X 22 =
154 bytes) but the operating system will not
treat this extra memory area as part of the
screen memory. What is this area anyway?

For Vics with 8K or less only the first six
bytes of the extended memory actually exist
and they are the left-overs of the screen
memory; only 506 bytes out of 512 are used
for the display.

For Vics with greater memory, this area is
part of the Basic program area (apart from the
first six bytes) and it is to these privileged Vics
that the rest of the article refers.

The expanded part of the screen shows the
contents of the Basic program area; the colour
comes from the colour RAM, which the 6561
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has also “expanded”. The address of the
beginning of these extra arcas in the screen
RAM and colour RAM are, respectively,
Screen 4602 and Colour 38394.

One could Poke values into the screen and
colour RAM to change the display. However,
any Pokes into the extended screen area would
corrupt the Basic program area. So, before this
extended area can be used, the start of Basic
has to be moved. The screen memory could be
moved but this would unnecessarily restrict
the Basic program area.

Let us first deal with the program area.
Locations 44 and 43 together point to the start
of Basic — they should currently contain 18
and 1. This means the program begins at
18"256+1 = 4609. The actual area begins at
one less than this — 4608 — with the very first
location containing zero. So to change the start
of Basic and to keep the other pointers in the
correct format use the following procedure:

POKEA45,3: POKE46,20: POKE20*256,0:
POKEA43,1: POKE44,20: NEW
The beginning of Basic is now at 20*256 =
5120.

You can now create or load any Basic
programs as usual and the extra screen
memory can be safely Poked into. However,
Poking to the screen and colour RAM is not
the quickest or easiest way of changing the
screen display. Using Print, a whole line can
be printed in one instruction, and the colour
RAM is changed at the same time. The operat-
ing system can be “fooled” into Printing to
the extended screen area by writing a program
with, first, a subroutine positioning the cursor
at the beginning of each line before printing
on that line; and secondly, forbidding any
carriage returns, vertical cursors, Tab or Spc
functions to be used. The subroutine to
position the cursor is as follows:

1000 POKE214,LN-1:POKE211,0

1010 A=4096+ (LN-1)*22: MS =INT(A/256):
LS = A-MS*256

1020 POKE210,MS: POKE209,LS

1030 RETURN

LN is the parameter used to select the line
number required. For example, LN = I:
Gosub 1000 sets the cursor in the home
position. LN = 30: Gosub 1000 in our case
will set the cursor at the beginning of the very
bottom line — a Print after these statements
will print on that line. A Tab can be effected
by Poking a value between 0 and 87 into 211.
Note — to avoid trouble terminate each Print
statement with a semicolon, so that a carriage
return does not occur.

A useful routine using this subroutine clears
the extended screen area.

2000 FOR LN =24TOLL

2010 GOSUB 1000: FOR1=11t021: PRINT " ";:

NEXTI

2020 POKE A + 21,32: POKE37888 + LN*22-1,1
2030 NEXT LN

2040 RETURN

LL is the number of the last line on the screen
— in our case it should be replaced or set to
30. Line 2020 prints a space in the last column
position on each line and is a precautionary
measure to avoid a carriage return occurring.

If you are going to try these programs then
remember to move the start of Basic first, as
shown, and do not forget that you have moved
it! This is one way to write a program that uses
an extended screen, without having to move
Basic everytime you load it. First, start with a
fresh system, then create the following
program:

10 POKE 44,20:RUN

Next, move the start of Basic — as previously
shown — and create or load your main
program. Do not Run it. Do Poke 44,18 — try
a List. Save the program. You should now
have a program that uses an extended screen
which can be Loaded into the normal Basic
area,

The examples in this article considered the
new start of Basic to be 5120. The start of
Basic can be moved almost anywhere — try
replacing the value 20 in the move-Basic
routine with different values; preferably
greater than 18. g
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W SOFTWARE

Software for the BBC Computer
Model B only
ALPHABETA A complete Word Processing Package with
instantaneous response. Features include automatic wrapround,
insert, delete, over-write, title centring, tabs, merging and other
editing facilities. Up to 224 lines of 80 characters can be produced.

For longer documents editing between files is possible. Price
includes a manual and labels fortheredkeys. .. ........... £28.50

BILLIARDS This is a game of skill and cunning. Key in the direction,
pace and backspin on your cue ball and watch the result. The
O OO O TOBL. .. L - ot < o' o bin noitins s i TSt s o a £8.50

TESS A program for graphic designers or one just for fun.
Tesselations are shapes that fit together leaving no gaps. You start
by drawing a shape and the computer makes sure it will tesselate.
When you're ready, fill the screen with many copies of the shapeina
variety of colours, patterns and sizes. Animations are possible too,
thetapeincludesanexample..............c.coiiinniinn. £8.50

Model A or B (Family games with sound and colour)

SHAPE and RACE For 6 year olds upwards. In SHAPE, a tracer
bounces inside a blue box and rebounds off a hidden shape. Can you
identify the shape before your opponent. The RACE is between a
hare and a tortoise. First one to theflowerswins. . .......... £5.50

SIGNALS and MAGIC Make up sums to reveal a hidden shape.
Guess the shape to get bonus points. Complete a magic square to
get promoted and hear the fanfare. The higher your rank, the better

the fanfare. 3levelsofdifficulty. . .. ...................... £5.50
Prices include cased cassette, instructions, postage etc.
Please send orders and cheques/PQ/Transcash (No. 614 131 707)

to:
HE&H, Dept A, 53 HOLLOWAY, RUNCORN, CHESHIRE.
For further information please send S.A.E.
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SPECTRUM
RENUMBER DELETE

Dr Robert's done it again. This ?lr?ram consists of 600 BYTES of fast
POSITION INDEPENDENT MACHINE CODE to be placed above a RAMTOP
of your choice. The only BASIC required is a temporary 9999 REM into which
the START & NEW START, the NEW INTERVAL &gTOP line numbers are
entered, RENUMBER will either renumber blocks or the whole program.
That's not all a BLANK REM gives an AUTO-10 renumber, ALSOleading]ump
numbers in expressions an non-existenthum numbers are RESOLVED if
they are affected. All GOTO, GOSUB, RUN, LIST, RESTORE, & LLIST jump
numbers are catered for with FULL | aihéy checks and ERROR REPORTS.
DELETE simply requires a START and STOP line number and it's ready. Call
from a line of BASIC or in immediate mode. In Robert's own words “A
CRACKING RENUMBER PROGRAM"| Don’t wait, YOU WON'T buy a better
RENUMBER program for the SPECTRUM! £4.95 inc V.A.T. and post.

ZX81 RENUMBER-DELETE

Tucked safely away in high memory this fast M/ C program really lives up to its
name. Select either blocks single lines or the whole program. Specify the
START number, the NEW start number, the INCREMENT, and the STOP
number, HIT the KEY and it's ALL DONE. By ALL we mean ALL GOTOS,
GOSUBS, LIST, LLISTS, & RNS which have branch addresses in the affected
region. DELETE allows you to select LINES or BLOCKS and INSTANTLY
remove them from the program. VERY FAST no waiting, an extremely well
written program. £4.95 including V.A.T. and POST.

ZX81 TOOLKIT

Along with RENUMBER/DELETE, a further 3 utilities are included to make this
amust for senousfpfogrammers. (1) FIRST REM EXPANDER. Expand the first
REMaaany ified length INSTANTLY. (2) DECIMAL REM LOADER. Load
DECIMAL CSDE instantly. Allows quick EDITING, Also handles TEXT and
LABELS. Easy and quick. (3) 66 BY TE MEMORY LISTER. 6S‘,[pecifv the start
address and immediately the contents and locations of bytes will be
DISPLAYED or PRINTED. One SINGLE KEYSTROKE wil then Gl
FORWARD or BACK as you wish. Well written in M/code USEFUL AND
FAST TOO!! £6.95 inclusive. If your not convinced send £1.00 and we'll send
the instructions. If you buy within 14 days claim a refund.

WORK FORCE
140 Wilsden Ave, Luton, Beds.
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Keyboard with

S Electronics

wals el o2’ ed: nbs 1! Li

== for ZX81

A full-size, full travel 43-key keyboard that’s simple to add to your ZX81 and
requires no soldering in the ZXB1.

Complete with the electronics to make “Shift Lock”, “Function”, and “Graphics 2"
single key selections making entry far easier.

Powered from ZXB1's own standard power supply -with special adaptor supplied.
Two-colour print for key caps.

Amazng low price only £19.95 incl. VAT and carriage. Order As LW72P

Full details in the June 1982 issue of “Bectronics ~The Maplin Magazine” on sale
at all good newsagents price 60p. In case of difficulty send B0p to address below,
or £2.40 for annual subscription (4 issues).

INTURPLINN eieceonic suppios 1o

P.O. Box 3, Rayleigh, Essex SS6 8LR. Tel (0702) 552911

Retail shops at

159 King St., Hammersmith, London W6. Tel 01-748 0926

284 London Road, Westcliff-on-Sea, Essex. Tel (0702) 554000
Lynton Square, Perry Barr, Brmingham. Tel: (021) 356 7292

(Shops closed Mondays). All mail to Rayleigh address.
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FOR YOUR MICRO
COMPUTER NEEDS

B MICRO COMPUTERS

B ACCESSORIES

B PERIPHERALS

W EXTENSIVE RANGE
OF SOFTWARE

B WIDE BANGE OF
BOOKS & MAGAZINES

B IN HOUSE AFTER SALES
SERVICE DEPARTMENT

H BB RN EEEEEREEEERN
STOCKISTS FOR APPLE OSBORNE.NEWBRAIN ETC

Lion Micro Computers
THE SPECIALISTS

Lion House. 227 Tottenham Court Road. London WP OHX
Telephone: 01:580 7383 & 016371601
Telex: 28394 Lion G
Open 9to6 Mon-Sat ENZE DI
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l GRAPHICS AND TEXT

r

Problems caused by mixing text
and graphics on your Atom should
be resolved by adopting Stephen
Yewdall’s approach. Text and
graphics in any mode can be mixed
on-screen without interfering with
normal program running.

IT WAS WHILE developing a program for
Fourier analysis using the Atom’s high-
resolution graphics that I realised the
difficulty of mixing text and graphics.

An article in August Your Computer page 43
showed a way of displaying three lines of text
with the rest of the screen showing graphics.
However, this had one disadvantage: it locked
the micro in a timing loop and stopped
program execution.

My solution is to use the VIA T2 timer as an
interrupt  generator when the mode needs
changing, so allowing it to run normally but
with a speed reduction of up to one third. This
program enables text and graphics in any
Mode to be mixed on-screen. The format is
three lines of text at the top of the screen, and
Mode 4 graphics of 256 x 154 pixels.

The program is in machine code and takes
72 bytes of RAM. This may be reduced to just
42 bytes, if there are no other interrupt
routines and initialisation is only needed once.
The advantage of using interrupts in this way
is that the micrg’s switching between text and
graphics is transparent to the normal running
program.

Lines 2300 to 3200 are the machine code
instructions to initialise the timer, T2, enable
its interrupt, and set a dummy time to get an
interrupt.

Lines 3400 to 3800 are the interrupt service
routine and determine if the T2 timer has
interrupted. If it was not T2, then an indirect
jump is made. This takes the address of the
next instruction from 3BF5, but can easily be
changed to suit. Note that if T2 is the only
possible interrupt, these lines can be omitted.

Lines 4000 to 6000 generate the main
machine-code routine. First the flyback point,
that is when the TV beam returns to the top of
the screen is determined: lines 4000 and 4020.
Then the current mode and keyscan data is

saved: lines 4040 and 4050. The VDU is set to
text mode, lines 4060 and 4100. Then the VIA
T2 timer is synched to the start of the new TV
frame and set to give another interrupt.

Provided the count is less than 40EQ, hex,
interrupts are synched to the flyback, lines
4110 to 4160. Because the T2 is synched to
the start of the new frame, by reading its count
one can determine when to change the mode.

To be really accurate, both the high byte
and low byte should be read to find the correct
point, although by adjusting the interrupt
count to suit, only the high byte needs to be to
read, lines 5100 to 5300. Then the original
mode and keyscan data are restored, lines 5500
and 5600 and normal operation is resumed
until the next interrupt, lines 5700 to 5800.
Lines 200 to 1900 are the Basic program that
assembles the machine-code routines — lines
300 to 700 — sets the interrupt vector to the
start of the compiled code — line 800 — and
finally links to the initialisation part.
Subroutine 8000 demonstrates how to clear
the top three lines of the screen. The number
of lines of texusan be varied by changing the
value of the compare statement on line 5200.
One unexpected advantage of using this
program is that the keyboard-scan routines
take longer, hence the keyboard is less prone
to bounce.

Software clock

A lot of time is spent by the micro checking
that the T2 count is correct before switching
modes. By inserting a short routine between
the lines 4160 and 5100 better use is made of
the micro’s time.

For example, what about a clock for telling
the time of day? Since the main routine is
entered at 60Hz — flyback rate — it is
relatively simple to generate an accurate
software clock. It is also possible to generate a
machine-code program as a substitute for
subroutine 8000, and to include the setting of
the interrupt vector in machine code before
the initialisation routine of the T2 timer.

For demonstration purposes, type in and
run the program. All should be normal. In
direct mode type:

GOSUB 8000;
This positions the cursor at the top left of the

MODE ¥ OFFESET *MA
<l A 3
1A - g

1 =+ S
ZH 3 =
z L6 Z
A 15 S

3 28 18

4A 33 1=
E 33 12

Table of Y offsets — for three lines.

T,

e R R DR AR A

RESOLUTION
54 43
=d 3 |
o i
1%5 o |
i28 154
128 154
256 154

screen and blanks three lines following the
cursor. Next, type:

CLEAR 4
This sets the lower half of the screen to
graphics mode 4, and leaves the cursor on the
second line. It also fills the first three lines
with “@"'s. Type:

MOVE 0,0; DRAW 256,192:
Unfortunately, this is not the diagonal line
expected. Due to the switching between
modes the Y axis has changed and it is
necessary to add an offset as shown in the
table, as Y=0 is off the bottom of the screen.
Note also that some characters in the text lines

have changed. This is due to the plot routines
Iwhich expect the whole screen to be in

300 OIn wv(1e)
24a £ = #3580

300 FOR I = @ TD 10, ¥¥¢I) = C; NEXT I
a8 = C, GDSUB 2309

<) = C; SOSUB 2300

308 78205 = YWIENFFFF/256, 78204 = Wi
1838  _INK #3BR@

1368 =D :

2090 REM 3ET TIMER Z AS ONE 3HOT
2300 L

2500 Ve LDR ®BSAE

2600 AND @RDF

2700 :TA HBSGE

29599 _DA aWA0

108 iR #BSBE

3198 STA 28209

3200 275

3400 ¢¥1 LDA #BSOD

%00 AND @#20

600 ENE VY3

808 JMP (YWE + |

a0 ¥¥3 EIT #B@a2

jaza BMI WV3

2940 _OR #BOGO

1950 S

360 DA awoa

1109 3TA #BEOD

3118 /vS E1T #BOOZ

3128 BFL S

4136 _DA aws7

3148 STR 2EEG5

4150 DR @840

4160 2TA #ES89

5109 vv4 LDA SESHI

52 CMP E8ZE

5300 ECS VW4

5500 LA

5500 3TA #BEEG

5700 LA

5580 /¥é ETI

980 2]

000 FETURN

208 P.830;% = 35; LINK WFE24,RETURN
Program to mix text and graphics.

graphics mode 4. The net result is that all
subsequent plot statements must add an offset
to the Y value and also limit its maximum
value. Type:
CLEAR 4; GOSUB 8000;

then type:

MOVE 0, 33; DRAW 256,187;
This gives a diagonal line from bottom left to
top right of the graphics screen. If you now
type ESC you will be returned to normal
mode 0 text. Thus it is possible to switch
between normal mode and mixed graphics text
easily. Should the Break key be accidentally
pressed it will be necessary to reset the
interrupt vector and initialise the timer,
provided the machine code has been
assembled to start at # 3BB0. Type:
7# 205 = # 3B; 7 # 204 = # Cl; LINK
# 3BBO o

YOUR COMPUTER, OCTOBER 1982 63




Measurement and Control with your B B C S O FTW AR E
ZX81 ASTEROIDS \Ae‘:‘ MODELAORB  £7.80 + VAT

P / the bes ace game lable for tf
and our proven ANALOGUE PORT robably the )est-spjm game ava!ldbi(,. _or' the BBC

machines — very similar to the arcade original. Written
A|ready many in use in indUSer, educanonl hOSpitaIS, labs., entifclv in machine code to make it both CompaCI and faSI.
agriculture and the home. Now extremely low cost control Makes full use of the high resolution graphics.
operations and even robotics become a reality.
The ANALOGUE PORT plugs directly into your ZX81 and offers
* B separate analogue voltage measuring inputs SNAKE — MODELB . f7.80.+ VAT
* 8 switching outputs for relays, LEDs, sound output. This highly colourful arcade game has been acclaimed by
* Amplifier for mV sensitivity on one input channel all those who have reviewed it — see this issue and Beebug
* 6 control lines for further expansion User Group magazine “‘— the game is really fun and very,

¢ Stackable connector for RAM pack, printer
* Self contained, no extra power supply etc. required

"

very addictive.

Thermometers, light sensors, microphones, joysticks . . . in fact
anything which produces a varying voltage, resistance or current HITCH-HIKER'S GUIDE — MODELB f5.80 + VAT
may be connected dlrec“‘,’ to your ZX81 via this port. A An adventure based on the Characters Of the book 'Hitch.

Comprehensive manual is included which assumes n revi : ’ . ' :
w . . T OERNNES-NO Ppravious Hiker's Guide to the Galaxy'’. Hours can be spent exploring

expertise.
£29 95 such places as the restaurant at the end of the Universe,
only . ready built and tested : i
*** Return of post delivery Betelguese Spacedome, etc. searching for objects that
have to be returned toi the Five Artefacts Inn.

e

ZX FREQUENCY ANALYSIS SOFTWARE (Fast Fourier Trans-

form) on cassette and with menual . £15.20 Computer Concepts has the largest range of quality

software for the BBC machine and unlike most other
software on the market ALL our programs run on both the
Make cheques payable to: old and new operating systems. Write for details of our

UNIVERSITY COMPUTERS ever growing range.
5 ST. BARNABAS ROAD,

CAMBRIDGE CB1 2BU | —~OMPUTER Wy

i Chipperfield i
Delivery return of post on all items (except EPROM prog.). DNCEP-I-S Herts WD4 9JJ
Official, trade, bulk orders accepted. Please add £1 p&p to cost of e Tel: (09277) 69727
order. ——

SPECTRUM GAMES ... "™ 6K SPECTRUM + £42.50 =

AIRPOIRTI This could be a ALIEN Search for the alien hiding in 'A“ ..-l A " ‘””,"l/:iL '_4 ":""""" 48K SPECTRUM
mghtr‘mre As a member of the the maze of air ducts on the - . & ’ b g
airport groundstaff your task is to spacecraft. Your only weapon s 8 Add on memory at an amazingly low
assist in the successful landing of an flamathrower, so progress carefully as price. Increase your 16K to a massive
aircraft but beware, there are many success relies on your skill and 18" with the ONLY
obstacles in your path! judgement 12 OA
Full animated instructions included with each game K RAM B RD a g : ¢
Using fewer components on a high MERGE when your extra 32K RAM
BOTH ON ONE CASSETTE FOR ONLY f49_ﬁ quality double sided board to give BOARD arrives within 21 days
— you top performance, reliabiity and Installation is simple - the entire
ATT aconomy fitting is completed in just a few
B LESH|PS & CRUISERS 16K - ZX81 You can carry on writing larger minutes [with the aid of a screwdriver
First computer version of this popular destroy the computer's fleet. Visual programmes in seclions ready to NO SOLDERING!
game of strategy and tactics. Both display shows hits and misses made
grids on view together Establish the and gives running score FOR p qu M - Y £4, .

position of your fleet then locate and ONLY £4.95 (89.90)

GRAPHICS TOOLK'T 22 exciting MACHINE CODE

As reviewed in ‘ZX Computing’ August/Sept ‘82

CONO TECH 16K RAM PACK

routines that give you control over your screen as never before We believe the Econo N st
(ZX81 - 16K RAM ONLY) bemdd e iopiry o and economical way
ariced 16K RAM sxpand your ZX81
Draw/Undraw Print position controls Scrol Facilities Onscreen/ Offscreen ':;%:ﬂl\lf‘k 3 Sanc Y NI 7/7i v
Foreground On/Off UP, DOWN, LEFT UPSCROLL Background On/Off o sy sszL Y £20.95 [$39.95)
Border/ Unborder RIGHT RIGHTSCROLL, Search and replace
Fill screen Editprint - moves next LEFTSCROLL. Saquare draw With advances in microtechnology we are now able to offer the

Reverse screen PRINT position to first 64K R M P CK ZX81, yet having external dimensions
edit | A A d
ant ne 5 ! = L no larger than the 16K RAM
All these routines are in machine code for SUPER-FAST response! GRAPHICS Same quality as the 16K RAM below

TOOLKIT uses only 2K of your RAM and that includes space to load the but giving massive memory to your ONLY {62.95 ($119.95)
programmer’'s TOOLKIT described below . .
ALL FOR ONLY £5.95 ($11.90) As reviewed in "Your Computer’ March 82

An ESSENTIAL addition to your 16K RAM ZX81 ]6K RAM PACK
Too LKIT Provides the following additional facilities l:,t:,r,.ii[;:_ﬁﬂ‘\:,‘"’r‘EF‘:‘;'7;?“ :,,0::.':,' SR

Renumber - including 1 graphics mode code and together take Alien Attack” (7K No wobble problems
GOTO's een up only 1K of your M/codel on cassette Gold plated edge
and GOSUB's Reverse screen precious RAM - an value £5.75 ($11.00) connector for perfect
Search and list IJ.' wal incredible Fully built, tested and  Contact with your ZX8
Search and replace All these routines are achievement!! .
Haie o . guaranteed Normally despatched
ree space written in machine izl v
Uses existing power within 10 days of " —— y
FOR 16K - ONLY £4.95 ($9.90) supply (Min. 600 m.a.) receipt of your orde ONLY £26.50 (349.95)

All prices are fully inclusive of post and packing
OVERSEAS CUSTOMERS PLEASE NOTE: ALL PRICES ARE APPLICABLE FOR EXPORT, INCLUDING AIRMAIL POSTAGE. PAYMENT MAY BE MADE IN STERLING (MONEY ORDER
AVAILABLE AT YOUR BANK) OR YOUR OWN U.S.$ CHEQUE, MADE PAYABLE TO JRS SOFTWARE. DESPATCH NORMALLY S FROM RECE )F YOUR ORDER

19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (0903) 65691
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CONTROL KEYS

IF YOU HAVE explored the VDU commands on
the BBC then you know how useful they can
be. A particularly  exciting feature of the
machine is the ability of the CTRL key to
duplicate these functions instantly. This can
save a great deal of time compared to the
equivalent VDU statement.

For a list of the CTRL possibilities, and
corresponding VDU commands, see figure 1.
In theory, pressing CTRL followed by any of
the keys on the left above will cause the
function on the right.

In practice, where the VDU statement takes
several bytes after it, for example, VDU 19,1,4 |
0,0,0, the CTRL version does not produce
readily predictable results.

Magenta screen

For instance, in Mode 4, try pressing CTRL
with the S key followed by key D, and then
CTRL S followed by key E. You will get a
magenta screen with blue text. But quite
probably the text will be blurred and the
screen hazy. Pressing CTRL S lets you put in
two bytes of information spaced by commas,
as would a VDU command, but trying to enter
CTRL S,1,2, does not give the same effect as
VDU 19,1,2,0. CTRL T resumes the black
and white text again. ‘

Other CTRL commands may be even more |
useful though. For instance, CTRL B enables |
the printer, and CTRL C switches it off again. |
Using CTRL B can avoid the necessity of |
including the VDU 2 statement in your
program.

CTRLs H, [, ], and K simply duplicate the
cursor controls. CTRL L clears the whole
screen in much the same way as the Clear key
does on other computers.

A convenient function is performed by
CTRL U. This deletes the line you have just
typed in and puts you back at the start of the
line again. CTRL M acts exactly like Return,
so one must be careful when using Shifted M
not to touch the CTRL key by mistake.

CTRL N turns the page mode on, and can

Further operating wrinkles are revealed this month
by Your Computer’s own guide to the BBC Micro.
Tim Langdell lifts the veil on control-key alternatives
to the VDU commands which are not immediately
apparent even in the new BBC manual. These
should save you time and precious memory — but
take care which keys you choose.

glddodod

programs. Simply use CTRL N followed by L
and Enter. The listing will then occur a page
at a time, moved on by pressing the SHIFT
key. CTRL O switches the page mode off
again,

Cursor return

CTRL ~sends the cursor back to Home —
the top left-hand corner of the screen) — and

thus be wvery useful when listing long | whereas CTRL L clears the screen and sends
CTRL VDU Function CTRL VDU Function
@ =0 Does nothing N 14 Page mode on
<A 1 Sends next CHR$ to 0 15 Page mode off

printer P 16 Clear graphics area

B 2 Enable printer Q 17 Define text colour

C 3 Disable printer R 18 Define graphics

D 4 Write text at text cursor S 19 Define logical colour 1‘

E 5 Write text at graphic F 20 Restores logical colours
Cursor U 21 Disable VDU/Clear line

F 6 Enable VDU drivers Vv 22 Select screen mode

G 7 Make a short beep w 23 Program a new

H 8 Backspace character

| 9 Forward space X 24 Define graphics window

J 10 Cursor down Y 25 Plot K,x,y

K 1" Cursor up Z 26 Restore windows

0 12 Clear text area 28 Define text window

M 13 Cursor to start of next | 29 Define graphics origin
line/return ~ 30 Home cursor

Figure 1.

the cursor back to Home, CTRL P clears the
screen and leaves the cursor wherever it was.
A final very helpful CTRL command is
CTRL V. Pressing this followed by a number
gives you that mode — which is easier than
typing in Mode x followed by Enter, or even
the shortened form MO. x followed by Enter.
More than once before! becoming fully
acquainted with the CTRL features I hit the A
key by mistake when shifting a letter. This
unintentionally sent the very next character to
the printer. CTRL W is much less likely to be
hit by mistake, but it can lead to the next key
you press being replaced by a random
character square of dots which the micro has
taken to be your newly-defined character.

Defining colours

Sadly, one cannot define a character using
CTRL W just as CTRL S and CTRL Q are
hard to predict, too. In case you have been
misled by the way the VDU commands are
described in the user’s guide, you can define
any two colours in Mode 0. Using CTRL Q
or CTRL S is not to be recommended,
although new text and screen colours are
obtained. But VDU 19 will allow you to
choose any two colours — not just the default
black and white some have taken the guide to

imply. I* ]
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1QQQ@ REM ZX Spectirum

! ! Chris L=

| 1221 LET add=3200d: L
7'5 7Ji EnRE d
1282 INPUT ‘% of S ltine
J =g ' bbb
1204 RESTCORE 22203
1005 LET x=@: LET =@
LET v2=8
18988 OIM d% (3 LET 1
- e A
197 READ as$: LET y=L
1288 IF a%i(i) o THE
1222 RESTORE i18z@
ii@d G0 SUBR 1@2a: GO
iRg2e& IF p>ry THEN Qv T
1821 FOR n=p TO g

| AR2S IF asiny=" " OR

| HEN GO TO 1240

| 1838 NEXT n

| 1248 LET pe=n-1
1252 LET x$=as$(p TDO pi
126@ FOR n=1 TO 43: R
127@ IF r$s=x8% THEN &D
1271 NEXT n: PRINT N
CIMNSHMND BY 7 2088+J: 5T
i@7S LET d%(1) =CHRS$ i

| 122@ LEYT p=pR:2: GLQ S
SUB 1@ece: GO0 TO 112
%993 IF x$(1)="(" THE
128988 G0 7O 1zea@
1i18®1 RESTORE 133@: FQ
: RERD %
1118 IF r$s=x% THEN RE
13118 NEXT n: FPRINT N
RESISTER £E7C AT "; 2028
1122 LET ds(t) =CHRS |
1121 LET t=3: LET b=1
113@ LET p=p2+2: GO =

L

THIS PROGRAM assembles Z-80 machine code.
All Z-80 mnemonics can be entered except

those after CB, ED or those that include index

registers.

Lines 1800 to 1805 may be entered, as
shown. Check each line before typing in the
next. After that, type in lines 1820 and 1830.
Check again and type in the rest of the
program. All that is shown in capitals must be
typed in capitals.

The program takes the mnemonics which
start at line 2000 and converts them to three
characters. This is compared against each
string from the data at lines 1800 to 1805. The
number of strings it had to read off against
before finding a match is the Z-80 Op-code for
that mnemonic.

Take a look at lines 1820 and 1830. Line
1820 contains the commands which you can
enter. Note that all the RST commands are in
decimal. Line 1830 are all the registers you
can enter. “NN”, “N”, “(NN)” and “DS"” are
there solely to help the computer.

All your Z-80 mnemonics must start at line |

2000. Each line after that must be incremented
by one. See line 1004: the mnemonics must be
in quotes and entered as a DATA statement.
Only one mnemonic line 1s permitted.
Therefore type this in:

2000 DATA “LD BC,85535"

2001 DATA “RET"

and Run the program. It will ask you how
many lines of mnemonics there are. In this
case, type in 2. Wait a few seconds and a
message “‘Out of DATA” should appear.
These 4 bytes of code have been entered into
the memory starting at the address 30000.
This can easily be changed to any address at
line 1001. Run 3000 and you shuld get 1, 255,
255, 201.
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1;,

Reeenbler SUB 109@: LET d3i(t) =CHRS$ (S@+n)
1138 RESTORE 18@@: FOR n=g TO 2F
ET RBE="L00F 5: RERAD rs
114@ IF r$=d% THEN GQ TO 115@
BN o BB O 1145 NEXT n: PRINT “NO S5uch
REGISTER ETES AT 20@@+J:sTOF
52 i 115@ POKE add.n
S waid=@ 23188 IF x=12 THEN QR T 2188
. - 1160 IF x=2 THEN GQ T l1iQS
=g LET b=l 117@Q LET add=add+1: NEXT J PRIMN
T ka%: STOP
EMN 2% LE) 1i2@ POKE add+i,vil: LET add=add+
2: MNEXT -J PRINT k&: STOQP
MNCOEEy TR AR 11985 POKE add+1.vi: POKE add+2.V
=2 LET add=adad+3 NEXT" PRINT
kSs: STOPR
TR Olace 1208 IF CODE x$(i) <58 THEN &GO TC
A4 1218
i2i@ GO TO 1i10@2
—E fNY = e 121T LET vw=UARAL x%
122890 IF d$(1)="F*" OR dsifi)="M" T
HEN GO TO 1235
1221 IF ds$(2)="@" QR dsi2)x="A" O©
F= 3 T8 ETLIRN R d§(2) =B OR ds$(2)Y="M" THEN GC
ERL % TO 12398
T A&7E 1228 IF v >=286 THEN GG TOQ 1235
0 SLiCHs 12238 LET d%(t)=""L"
aP 1289 JF d8(l1)=":" DR da(ay="JI" 7
H+4B62 MEN LET dBit) ="3"
iR i@tk GO 1238 LET vi=v LET - X=3 GO TOQ b
1238 60O SUE 124a: GO0 TO b
N QDO TO 13& 1242 LET dsi(t)="D"
1241 LET vw2=INT (v .25881}
1242 LET vi=v-(vE2s25E]
8 =1 TO 2& 1248 LET x=2: RETURN
13222 REHM
TLIRN 1218 IF CODE xX%(2) ¢8558 THEN GO TCO
0 SiiCH 133@
+ 4 STOP 122 GO T 118
St 15939 LET w=URlL X9: LET d%it)="W
13S = r BDOSUR AR
g 12 GC 1342 GO TO b

Now if you have enough confidence, type
PRINT USR 30000 and you should get
65535. There are however some
important points on how you must enter your
machine code program.

B There must be no spaces between the Ist
quote and the lst letter of the mnemonic.
| H@ There must be only one space between the

very

command
number.

or
1s

and the next part, register
For example “LD (65535),2"
while “LD (65534), a” is not. The
he first register or number

{

allowed
same applies to tl
and second register or number, but it may be a
comma, for example “LD A,B” is OK and
“LD A B” is OK. See line 1025.

B There should be no spaces at the end.




B Enter mnemonics for Op-codes: 211 and

219 without the brackets.

BYou can have negative displacements.

For example, “DJNZ -3” is the same as
\ “DJNZ 253" and both are allowed. Do not

forget that “JR 0" jumps to the following

byte. As mentioned before, mnemonics that

| have CB, ED or IX of [Y, must be written in
‘ - hexadecimal prefixed by a hash. Therefore you
| can write:
! 2000 DATA " # ED4BFF'': REM LD BC, {65535)
| See line 1008
. F Type in this demonstration program.

2000 DATA “LD HL,0”
2001 DATA “LD BC,100”

| | 2002 DATA “ADD HL BC”
Chris Lam makes gl St

Z-80 Op-code 2004 DATA “JR NZ -4

- 2005 DATA “PUSH HL’
translation ot g S e

easy. . 2007 DATA “RET”

| This could easily be shorter but is lengthened
| to show how well this assembler can handle
the mnemonics. Run the program and type in
7 to the prompt — despite the fact it has eight
lines — and ENTER. It takes the computer
two to five seconds to assemble one line of
mnemonic, so this will take 20 to 30 seconds

Finally it should display “Loop Finished"
(see line 1002 and 1004). Now if you are still
doubtful, Run 3000 first and check it. Then
enter PRINT USR 30000 and the reply
should be 5050. For those who haven't a clue
why this printed, the machine code program
calculates the total of all the numbers from 1
to 100 added together.

Now type in CLEAR 30000 and follow it
with NEW. Again type in PRINT 30000 and
you should get 5050 again. So now you have a
machine-code program, safe above RAMrtop.

.
O
'

—

-
\

LET d&(t)} P G 7CQ b EE 70U 7Y, YORZ2Y ;D70 20X 2 5 O F
LET ag=a25i2 TO 2067 ,""0=7 IR CNESE S N s
9. FOR n=1 TO LEN a3 oTEPR 2 NEM" ,“"NEI"”  “NHEF " "NELR", ""NE& "N
1€ LET x$=a%(n TO n3l) EEY 2 B i B ey Bl v Rk X e Ry
A521 LET x=CODE x$i{1}-48: IF COI , EGTN SR SRS NP PP
= X§(1) 364 THEN LET PHZ" ,“"PI?"
1622 LET uy=CODE X§1= +C IF <o 1824 DATA "PF7"."PR?7" . "R=7"_,"RPE7
E g (21 >64 THEN LET y=y PR T i ST | 6y KLU [ 5 SRERE LN & e (aPEUN | e L
AE2@ LET v=106%X+Y {0 PO [ ALARCLTE | i SaaBP R T IV & Sali Rt S el el T
1648 POKE add+INT (n-s23 ,\ H72 .6 I?2, B2 .07  Na=2" Nk
16845 NEXT n: LET add=a3dd+IN (n. CLUMNTZ UL UREBZY L UHNDY L UHD?T L "FNDY
=) : NEXT i LIS SO S PP NI O
1802 DATA "“u??" “7BD" , "77E",L "8B7 QD" 2BPN e EBOD" , FD?" S "OEL"  * aPY
R A s = (B Sl o B | B B AV el PS5 ) Wl B S MIE A L BRI . TTHRPR Y T AL E SRR
@Rt VIR BB 7Y, "BKT L SR ERZY 0k
BVARL - o el < 7 e = v LSSl e PR - 1 b 18058 DATA "»7272", “"M@7 ,"T72" ,"HBD
05 - | p Tt | ey . | S o T IR S e REL e mD " 2l NEL " 2500
] R o S Sl | < e Gt - 10 Ky bt~ G e e MR7" ., "Ke?7", "HRD" , "vuag” , "FRL!'" , "L
¥ B St Tor A M o, [ SR 1 ZUp” L " 3@ dr RN TE S U ST b b DALY | b JeBRy T s b e
; “BF7","9F7 (7 i R AT S 1 6 SURG M EXDY 22 PR e
cee ra-L o B S o4 e el o i » PRl - i | b - cadriey B
12l DRTAH o7, "8E7 QG7" , " 76GL DI RGPSLN | e SO - I i S o | Bl ST | i g o R
2 " X7 IPS . 2ND", Y INE aM?2" . PR (b KR N O - T R - | My o L < '
a=7" S=7",," 7=l ", 477", "IBE" "D 182@ DATA “RLCA" ., "RRCR"_, "RLA". "D |
= "t Z7EW 05~ v U gt -~ P~ | o ety i RES L PRRAY, Y SCEY SRR MRS el D . |
! 8 ST AR g P 1 S i | S L s B S BING Y DELY , "DndNZ Y 5 s R T
P S VOSSN ELIER At el ey LRET8" ., "RSTIA6" . "RST24" , "RET32"
o5 '7KH TINL e RISEY TR PR = ‘RST4Q@" ., "RET48" , "RETESE" . "RDD" ., "R
i )F\E ’.. 8 7‘\,.4‘_ H ;’Hi‘:““' "_- 3 H_’r‘! i /”“I“ =r—\"-‘, ”CFFL.L.“ C..—.C!‘ :‘—“:;\12 G '.\.,tr\ ' ] CLQ" 7 i
4 | R =Pt , "PUEHRY MET-Y 20 S = 8 G
i&R2 DRTAH ’H R p |~ g B ] = TRl ~ | 3 ) DAt % - LI 0 L F gk EXX" ,"NDFP
P G PRl & ¥ St by a PR Y e A S S PR g, DD
078 T - T AL FEN s R i AR i82@2 DRATA T iHL) “IDE i Lo ul et
[ o PR o PR rd P od AL IS ML, “DE® , "BC"  “AFY NN L TR Y,
S AT o (T 708 ;7GR 1 rE=Y i SR v i~ ] -~ R i N oP ", NG
[ T F T e AN il B e R i ) | m il e L e Sl s
| efF" ,"72=6", 77 S - AL NP ) U ISPY ™, " (NNY ", “PE"
T e s i S 1 7EF g 7E="" 1992 REM Your Z-8@Q Daile Starts
?EE" , "DEJV' Here '
1223 DRTAH DEK" ,"PEN ", DEX . "DEF PO FOR n=300@@ TO 3I@aiad: PRINT |
: "DEG" , "DE =", “"DEE QEJ" . "RER" PEEK N NEXT n
L"L{!EH”,“GIEI“ "REF",“OEC", "NE="_, "{ E:3
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1_REM SERND?72S™ TTTT0 9T OmTO

T 5 e h A
ot 4 3 [} D
u'?o-:r O;am ?2! 4S678901234

5675901234‘6’59615345 7690123456

B.

LET C=USR 1€S5S14

STOP

FAST

FOR :116514 TO 16864

POKE K
PRINT AT 7 K, TRB 8;J
NEXT K

AS
‘OR K=il6S14 TO 16864
CROLL

I
Z
SO o
4
L

POKE K.,J
PRINT AT 7.Q,;K;TARB 8,4
NEXT K

{
SOMZDN

FOR Kuil6S14 TO 16664
SCROLL

INPUT J

POKE K,
ERINT AT 7 , @
NEXT K

Program 5b

N0 NEWDLE PO
SGO06HEERADORNNOQ

K;TRB 8;dJ

DHOOOBOURNNLY SOOZ

REM Y

AT By WAL NOT AT

-

DODINDRIRNONR

CLS
S
LETpC:USR i6S1s

aT
FOR K=16514 TO 16004
oLL

AL LQRHSOONGI L
L-L-L-T-1Tod L1 L0 T

Display of
program 7

Note: REM 1 is given as display on your
screen, it is significantly longer.

SO FAR WE have looked at 19 difterent groups
of Z-80 commands. These enable us to do
simple maths and a bit of instant graphics.
The next stage is to show you how to reach the
system variable. If you read the list starting on
page 177 of your Sinclair Manual, you will
find several useful pieces of information — if
only you could get at them.

We have already used D-File which contains
the address of the display file’s start. There is
also an address which contains information on
the last key pressed, another containing a
random number and so on.

How do we get at them efficiently? We have
to go back to indirect addressing. As we have
seen in an earlier part of this series, an indirect
statement with a pair of variables can be used
to put a number or any single variable into an
address given by the pair of variables HL, or
else to put the contents of an address given by

the pair of variables HL into a single variable. |

These can be extended to include the codes
shown in Figure 1.

An example would be a further simplification
of program 5. Reload version 5A and Run
800. Enter the following machine code:

Machine
Address Mnemonic Code
16514 LD HL (NN) 42 12 64
LD DE NN 31800
ADD HL DE 25
PUSH HL 229
NOP 0
NOP 0
NOP 0
R

Save as version 5B. This shows a saving in
program length that could make all the differ-
ence between getting a program into 1K and
having to abandon a good idea.

The next instruction — we cannot call it a
command — is Code 215 (RST 16). This will
print a character at the next print position.

Load program 1, see Your Computer
August, Enter in program 6 and Run. Change
the values of B and C to alter the box size. If
you understand how it is working, enter
program 6A and Run. Now change the item
being printed to spaces. Move the box up and
down and change the width.

We can delete lines 2, 200, 800, 801, 810,
820, 830, 840, 850. This will give a better idea
of the size and speed of a machine-code
program needed to fill out the display. You
will notice that I am no longer spelling out in
fine detail how every stage of each program
works.

You should be able to see blocks of pre-
viously-defined code coupled with new com-
mands and be able to work out for yourself
precisely what is happening — if not, you
should re-read the previous sections.

1 REM Y ¥gaUAL NOT AT ( CLS 2z :%%

4 FEEEEFFEF
200 CLS EFEEFEFEE
250 LET C=USR 18514 FEEFFEFEF
306 sSTOP FEXEEEFEEF
500 FAST EFEFEEEF
501 FOR K=16514 TO 16664 EFEFEFFEEF
510 SCROLL FEEEFEEE
520 INPUT J EEXEEEEFFF
530 POKE K., ,J Display of
540 PRINT AT 7.0.K.TAB 5. .4 program 6
558 NEXT K

Program 6

We can now produce our final simplification
to program 5. This entails using the machine
code routine to produce any size of rectangular
box (program 5C). There are ways of passing
the box size from one segment of the machine
code to another such that it need only be
entered once, but it will not necessarily reduce
the program size and has therefore not been
included.

The original program 5 is given, which also
needed the Basic display-creating routine, as
well as the final program 5C which creates its
own display file.

There is one other type of gaming board that

SYSTE

i1 REM Y
AT |
CLS Y

CcLS
LET C=USR 16314
STOP

FAST
FOR K=16514 TO 166864

CLS : M #MmVAL NOT AT

PRINT AT 7.9;
NEXT K

Program 5¢

K, TRB B;J

Display of
program 5c¢

Part 3 of Kathleen
Peel’s introduction
to machine
code takes

you deeper.

1 REM 1234S6789501234567890123

4SE78301234B6789@12345678901234S
87890123456 7890123486878901234567
890123456789012345687890123456789
Q12348678901 2345678901234567890
2 REM BB
200 CLS
210 sSLOW
250 LET C=aUSR 16514
300 STOP
500 FAST
801 FOR K=16514 TO 1668864
81® SCROLL
20 INPUT J
830 POKE K.,J
840 PRINT AT 7.0;K;TAB B,J
B850 NEXT K

Program 1, above, and program 1a, right.
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is used and we can look at a method of imple-
menting that — the chess/draughts board.

A technique is required that will plot a table
of characters in sequence on the display. Try
to print RNBKQBNR, using program 7; this
will produce such a display.

The code has been separated into small
blocks such that after entering the program
code and saving, we can see the effect of each
section-type.

POKE 16576,201
RUN

POKE 16576,6
POKE 16590,201
RUN

POKE 16590,35
POKE 16589,201
RUN

POKE 16599,35
RUN

introduction is given in Figure 2. The definit-
ions given are, of necessity, a simplification
and in some cases a distortion of the truth as
far as the Z-80 processor is concerned, but if
you are able to write your own machine-code
routines based on what you have read here,
then the approach will be vindicated.

As you are probably well aware, there are
many more commands which [ have omitted
to define. What will be of significant interest is

POKE 16568,201 The display is produced by a total of 101 bytes | the level of programs that can be achieved
RUN | of machine code — from address 16514 to | with this limited subset. Your Computer will
| 16614 — and the Basic program lc. provide a free copy of D R Horne’s 1K chess-
POKE 16568,6 | A full list of the machine code used in this playing game on cassette, plus the usual rates
for any of your routines that we are able to
publish, based on this series of articles.
(continued on page 73)
Code Mnemonic Basic equivalent Comments
‘ 5 LD(NN)A POKE NN, A Put into address NN
the variable A
34 LD (NN)HL POKE NN, H Put into address NN
= I T Code ™ - POKENN + 1, L the variable H and put
1 k. B sMWUAL NOT AT e nemonic into the next address
e, ol 201 RETURN variable L
250 LET C=USR 18514 0 NOP 58 LDA(NN) LETA = PEEKNN  Load A with the
S8® PRST 24 JRDIS contents of address NN
881 FOR K=18S14 TO 16664 40 JRZDIS 42 LDHLINN) LETH = PEEKNN & load H with the
820 INPUT U | ?f; g)F.‘IBTZZE?IISS LET L = PEEK NN+ 1 contents of address NN
> and Load L with the
880 NEXT K 2T TRy S | 245 PUSH AF contents of the next
Program ba 197 PUSH BC address.
434444+ 213 PUSH DE 26 LDA(DE) LETA =PEEKDE  Load A with the
sasacees %3? Egg':\?'“ contents of address DE
Serssers Disoley il o A 18 LD(DE)A POKE DE, A Put into address DE the
tEtsssss program 6a 209 POP DE Figure 1 variable A.
225 POP HL Basic equivalent ¢ :
0. iy ~ i Machine code
This instalment || % LDNNIA POKENN, A ol
tells you how ' 58 LDA(NN) LET A = PEEK NN SULUMCHG o
togetat || 42 LDHLINN) S e
the system || 215 RST 16 syt s
ysiem LD (HL) N 564 5
. 26 LD A (DE) LET A = PEEK DE
variables. | 18 LD(DE)A POKEDE A ADDHLDE 25
| ¥
Address Mnemonic  Machine code 16572 LDAC 121
16514 LD HL NN 3B 12 64 LDLA m
‘ LD E (HL) 94 LDAB 120
‘ INC HL 35 LDHA 103
LD D (HL) 86 ADD HL DE 25 133
LD HL NN 33 300 LD (HL) N 54
ADD HL DE 25 ADD HL DE 25 133
LDAL 125 LD (HL) N 54
LDCA 79 ADD HL DE 25 133
| LDAH 124 LD (HL) N 54
‘ LDBA 7 ADD HL DE 25 133
LD (HL) N 54
16528 LD (HL) N 54 135 ADD HL DE 25 )
INC HL 35 LD (HL) N 54
LD (HL) N 54 131
INC HL 35 165691 INC HL 35
LD (HL) N 54 131 LD (HL) N B4 3
INC HL 35 INC HL 35
LD (HL) N 54 131 LD (HL) N 54
INC HL 35 INC HL 35
LD (HL) N 54 13 LD (HL) N a3
"I INC HL 35 INC HL 35
«ss30551.13243828721234357330122 LDHUN 54 131 LDHUN 54 3
oSt isasntrtes st roe e ane e 4 e
ei:afée%eﬁ12345656&@13%2%§5§ég" LD(HUN 54 131 LD(HUN 54 3
206 LS INC HL 35 INC HL 35
210 SLOW s LD (HL) N 54 131 LD (HL) N B4 3
§§§ ggm;%#.u, "y INC HL 35 INC HL 35
2859 LET C=USR 16514 LD (HL) N 54 4 LD (HL) N 54 3
388 Fiee i A
3801 FOR K=18S514 TO 16664 16555 LD DE NN 1741000
830 INPOT . ADD HLDE 25 9 Bytes
$38 PSRN . o xirmmii LDHUN 54 5
880 NEXT K ADDHLDE 25 Program 5
YOUR COMPUTER, OCTOBER 1982 69



SE ANDLEARN
VOL.1: 25 BASIC

PROGRAMS o™

| "ow
N N W
USE 25 PRACTICAL BASIC programs you

command — Display File Memory Map
can put to work immediately - — Important PEEK and POKE locations
Programs to demonstrate the wide-

you won't find in your Spectrum manual
ranging potential of your 16 or 48K Spectrum:— ProgramDesign Aids:-ScreenDesigners,
World Atlas — Cassette and Videocassette for fast graphics and print layouts —
Index — Music Composer — Computer Term Memory Manager, to keep track of every
Glossary — Star Maps . .. variable and array. PLUS:—All 25 BASIC
Personal Programming Aids to help you write programs explained line by line
your own programs more effectively:—

‘ —a goldmine of practical hintsand tips.
Memory Map Monitor — System Diagnostic — Send today for USE AND LEARN
Program debugging aids

Volume 1—25BASIC Programs,and
Time-saving routines touse in your own we'll also keep you posted with details
programs:— of further important MiCROL products
Text Editor — Flexible graph drawing for your Spectrum. And USE AND LEARN
routines — Sort and Search routines.. .. comes with MiCROL's full 14-day
Plus much more.

money- back Guarantee.
And, of course, original games to entertain
and challenge you.

To order simply complete the
coupon, and FREEPOST with
your cheque, made payable to
MiCROL (UK Mail Order).
Despatch normally by return.
Telephone orders—credit card
holders can order by telephoning
(0223) 312866 from 9-5.30 Monday
to Saturday, stating name and address,
Card No. Access/Barclaycard/Visa.
and item(s) required.

LEARN new ways to get the most from your
Spectrum. Over 100 pages packed with —
Powerful programming techniques:.—
use Structured Programming to save time and
make your programs more reliable —
Ideas to make your games more exciting —
How and when to use trees, tables, sorts
and searches (do you know the Monkey
Puzzie sort?). ..
Facts at your Fingertips:—
Memory and runtime Benchmarks for every



THE DATA BASE

PRACTICAL. AND ONLY
POWERFUL. FOR 48K
RELIABLE. SPECTRUMS

AVAILABLE NOW

Whether you want to update mailing lists.
re-organise the filing, or simply produce an index of
your stamp collection, THE DATABASE
makes it easy and enjoyable:

Easy-to-use one-touch commands and full
onscreen prompts for fast, confident operation.

Down-to-earth 40-page manual —
fulloperating instructions plus'practical examples
to show how THE DATABASE helps you in almost
every work and leisure interest.

Massive storage capacity for real-work
capabilities — over 900 screens of information
(or over 7,000 names and addresses) on a
singleC90 cassette

Advanced features you won't find on
most £100 + databases — Machine~code
automatic sorts and six kinds of searches
(including Find Smith, Find Smith AndCroydon,
Find Smith or Croydon)

Performance you can depend on —
professionai design and {esiing ensures
the reliability you need for storing
important information.

And, with THE DATABASE, you
get FREE MICROL UserCare — informed,
intelligent assistance and advice,
whatever your question — by letter or telephone.

_MICROL

You can put THE DATABASE to work
immediately. And as your Spectrum
system grows, THE DATABASE will
grow too, with low-cost MiCROL add-
ons for Microdrives andfull-size
printers available soon.

AVAILABLE NOW!
ONLY £9.95

Find out for yoursejf how THE
DATABASE puts real computing power
at your fingertips.

Send for THE DATABASE today,
and we'll also keep you posted with details
of further important MiCROL products for
your 48K Spectrum. And THE DATABASE
comes with MICROL's 14-day money- back
Guarantee.

To order simply complete the coupon,
and FREEPOST with yourcheque, made
payable to MICROL (UK Mail Order).
Despatch normally by return.
Telephone orders—credit card holders
can order by telephoning(0223) 312866
from 9-5.30 Monday to Saturday,
stating name and address, Card No.
Access/Barclaycard/Visa.

and item(s) required.

Est to:— MICROL (UK Mail Order) Freepost
38 Burleigh Street, Cambridge CB1 1BR

Pleasesend me...... copy/copies of THE DATABASE
Pleasesend me..... copy/copiesof USE AND LEARN Vol.1

| enclose cheque/P.O. for...... (€995 + S50pp+p .
- £10.45 total each).

Or | wish to pay by Access/Barclaycard/Visa

Card Number

(0223) 312866

MAIL ORDER DISTRIBUTION EXCLUSIVELY
BY TEMPUS OF CAMBRIDGE

38 Burleigh Street,
Cambridge CB1 1BR.

Dessgned by Sesames UK LA

Please print name and address

Credit card

NHGECE BIGORIITE o L e S o ‘




PUT YOUR

MACHINE

1e MDA (INTERFACES)

CONTROL MACHINES, ROBOTS,
FACTORY OR HOME

Have you ever wanted your MICRO to control a machine for you, or
manage your house? If so, the MDR ‘MICROCOMPUTER CONTROL
INTERFACE’ will give you isolated channels of OUTPUT (8A @ 250
volts) and switch sensing INPUTS
Available now for connection to PET USER, PORT, RS232 and
|EEE488, allowing expansion up to more than 900 channels
Supplied complete with connecting cables, full data and guarantee
from £12.54 per channel. Complete preprogrammed systems or
individual components available. Writé or phone for details

M D R (INTERFACES) LTD.

Little Bridge House, Dane Hill,
Nr. Haywards Heath, Sussex RH17 7JD.
Telephone: 0825-790294.

P Marple Brlg;:‘ SYT%C?PF(;:‘TV.?::‘L SK6 5BE
j\s F?:,uar*n\ e r/{
RAM Pack 720

B s{t:unrz

—eZNBl

Both RAM packs fully assernbled in neat bdack ABS plastic case {only 27 = 4? x 26 man).
Supplied with foam strip connector to improve mechanical stabifity. No annoying Irans
former hiss. Guaranteed. Fully compatible with ZX Printer. Sent by return, first class post.

16k RAM £26-95 B4k RAM£59-95

All inclusive prices, When ordering, deduct £1 from price of any software
item. NOTE 56k of the B4k RAM is user-addressable. Memory is in four areas:
0-8K Sinclair BASIC ROM (read only)
B-16K Machine code area unaffected by CLEAR, NEW, LOAD, SAVE
16-32K BASIC program and display area
32-48K BASIC variables and arrays and/or machine code

Quality Software
for the ZX80, ZX81, Spectrum, BBC, VIC20

AN BRIDGEMAN (BBC "B} ... ..0vvivininnsinianinsanss .£7.90
\2 Bridge Software's version of the popular gobbtel game. Hi- res, colour, sound

\ﬂLYNCHMOB {ZX81 16k} R £4.95
e A competitive game for 2 10 6 olavers Ioos«efy basad on Hangman. Animated

graphics. Full on-screen scoring. Great fun, educational 100

\NLVNCHMOB {ZX Spectrum 16k) i5sesns B850
As for the ZXB1, but developed to make full use of Spectrum $ : hi- res graphics,
colour and sound

VIC INVADERS (unexpanded VIC 20). ., . P e va bty e £6.90
Machine code, colour, sound
4k INVADERS (ZX81 4k minimum) , . y £4.00

IGALAXY INVADERS) Machine code, 10 diffi cu?rv leve's Top scoring game in
Your Computer's May 1982 review of ZX81 software. “Deservedly popular
Good value” Pop. Comp. Weekly, "Great game!” S.F, Glos
SUPER INVADERS (ZX81 16k) f4.95
Enhanced version of 4k INVADERS, lncluc‘mq On-SCreen Iuague tables etc
MULTIGRAPHICS 2.3 (ZXB11BK). ... ... cvvvivvrvnnnavonssasenanesans £6.90
A user-friendly menu-driven package of procrdures gwlng vou full control of the
ZXB1 graphics functions to compose dessgns, drawings, adverts etc. Incorporates
advanced sketchpad, 3 sizes of text lincluding lower case), animation, printer
output, SAVE displays etc. 20 pp. Manual included
e\’] STATISTICS (Spectrum 16k, 48k) Mean, SD, variance, regression, t, F tests
Full graphics. Send s.a.e. for details
WEPHEMERFS [ZX81 16k) . . . £6.80 |Spectrum 16k) , . . £7.90
Interésted in heavenly bodies? Input date, time and your position, Ephemeris
computes aftitude, azimuth, phase etc. et¢. for sun, moon and planets.
ZX81 1k GRAPHICS, 1k STATISTICS Send s.a.e. for details.
Send s.0.e. for further detadls, specifying Your Computer.
Prices include 1st class, return-of-post mad in UK
European customers plesse add 30p, per software item; 70p worldwide (Air Mad)
Overseas customers, please wnte for detais of hardware mawing charges.
Avadable by mad order or from leading computer stores. Trade enquiries welcome,
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internal plug-in

memories for ZX computers announce:

The specialists in

%
D -
87 80K
° b
§8 SPECTRUM
L now attainable for the price of a 48K

modelll with our SP80 Ilow-power

Sinclair look-alike.

Functionally identical to the Sinclair 32K internal plug-in expansion but with double

the capacity (84K the SP80 plugs into the sockets provided on the 16K SPECTRUM

by Sinclair for his 32K expansion board. Instructions 10 our usual high standard makes

fitting very simple indeed. The SP8B0 in no way interferes with Sinclair add-ons — ZX

Printer, RS232 interface, Microdrive

* New low prices on our highly successful internal memones for ZX81 to: Eut
London Robotics, ‘Finlandia House', 14 Darwell Close, LONDON E6 4BT.

Item s st - Il 2 Item price Quantity Total
CHIPSWITCH kit doubles your ZX81 memory to £4.70
2K (this kit requires soldering)
INCREMENTAL internal 2K plug-in memory £17.76
extension for ZXB‘ expandable to 16K
Additional 2K chlps lor abuue (HMB1 'IGP '3; £4.50
MAXIMEMGAKmr-rnaI plug-in memory forZX81 £49.95
MINIMAX 16K version of MAXIMEM upgrade- £34.95
g able to 64K with our chip exchange service
« SP80 64K nternal plug-in memory extension for £60.00
=] ZX SPECTRUM giving 80K of user RAM
& osir Aoaiitat A i M % S esr
© SPBO Kit vers on wﬂh full msnux.llorw £4400
"'\P‘BO 9llhng service (price includes excess p&pj £9.00
Telephone equmos on 01 471 3308 Poslage and F’aclung 45p
All prices slready include VAT |TOTALE

Please tick if you require a VAT receipt D
Refunds less £1.50 handling on all items returned within 14 days of receipt
Send stamped addressed envelope plus additional 12%p stamp for catalogue

Cheque/Postal Order payable to EAST LONDON ROBOTICS £ ——
Name: Mr/Mrs/Miss E %
Address: . -

STOP PRESS!!! Transfer all your ZXB1 BASIC and Machine code programs and data
onto your SPECTRUM in minutes with our new SLOWLOADER available soon!!
YC10

LUV KT EN
i g

Scrambhle

The high-speed arcade
game. Easily the fastest
available. 32 zones,
thrust and altitude
controls.

Other great ZX programs from Mikro-Gen:
Space Invaders % Breakout + Bomber + Frog
Paxman % Sorcerer's Castle ¥ DeBug (Disassembler/Monitor)

All on cassette, with lrary case ONLY 23 95 EACH

= of the Mikre-Gen range of O« 0grAmMS and 3od-Or
ease make

Suppliers of Software to Sinclair

MIREDGEN

24 Agar Crescent Bracknell Berks RG12 28K Tel: Bracknell (0344) 27317

Wirite foe full deta
avamble from local stoc msnuu.vqu' om Ihe manuacturers
cheques/ PO s payable 1o Mikro-Gen and sdd 40p pos! & packing




fcontinued from page fiW Address Machine code Mnemonic Comments
Address Mnemonic Machine code Comments : 16514 14 9 LD C N N5 of Har hii
16514 LDAN 62 118 Create blank display 62 23 LD AN Character printed
LDBN 6 2 6 8 LDB N No of columns down
gemecT 1 197 PUSHBC  Save BC (It is altered by
RST 16 215 RST 16)
POP BC 193 :
215 RST 16 Print character A
DJNZ DIS 16 2561 193 POP BC Recover BC
LDCN 14 6 No of rows across 16 251 DINZDIS  Decrease column count
LDAN 62 0 62 118 LDAN Enter end of line
LDB N 6 9 No of columns down 215 RST 16 Print end of line
:g?": GBC ;?; 13 DECC Decrease row count
32 241 JP NZ DIS Finished no-loop
POP BC 193 201 RET Return
DJNZ DIS 16 251
LDAN 62 118 Program 6
RST 16 215
DECC 13
JP NZ DIS 32 241 16514 62 118 LDAN )
o2 LDBN )
16540 LD HL (NN) 42 12 64 Start of display file 197 PUSH BC ) Step down B lines
LD DE NN { 7 AT B 215 RST 16 ) before commencing
ADD HL DE 25 193 POP BC )
PUSH HL 229 16 251 DJNZ DIS )
16523 ) e LDCN No of rows across
16548 LD (HL) N 54 135 62 23 LDAN Character to be printed
LDBN o no of steps across 6 8 LDBN No of columns down
INC HL 35 197 PUSH BC Save BC (It is altered by
LD {HL) N 54 131 RST 16)
DJNZ DIS 16 251 215 RST 16 Print character A
INC HL 35 193 POP BC Recover BC
LD {HL) N 5 4 16 251 DJNZ DIS Decrease column count
62 118 LDAN Enter end of line
16560 LD DE NN 17 10 0 215 RST 16 Print end of line
LDBN B 4 no of steps down 13 DECC Decrease row count
ADD HL DE 25 32 241 JP NZ DIS Finished no-loop
LD (HL) N 64 5 - 201 RET Return
DJNZ DIS 16 251 Program 6A
ADDHLDE 25
LD (HL) N L B
LD (HL) A 19 and put into display
e o i R INC HL 35 Next display position
ADO HL BE 28 i INC DE 19 next table position
LD (HL) N 54 133 DJNZ DIS 16 250 Finished — no loop
OJNZDIS 16 251 16568 LD BN 6 8 Enter eight Ps
ADD HL DE 25 LD AN 62 53
LD (HL) N 54 2
INC HL 35
LD (HL) A 119
LD(HLUN 64 3 16576 LDB N 6 18 Enter black and white
DJNZ DIS 16 251 squares
RET 20
78 Bytes Program b¢ LDCN 14 118
INC HL 35
Address Mnemonic Machine code Comments INC HL 35
LD A (HL) 126 ) Ensure we do not
16514 LDAN 62 118 Set up display file sus C 145 ) overwrite end of line
LDBN 6 2 JP Z DIS 0 2 ) marker
PUSH BC 197 LD (HL) N 54 128
RST 16 215 DJNZ DIS 16 246
POP BC 193
DJNZ DIS 16 251 16590 INC HL 35 Enter eight black Ps
LDCN 14 8 : p LDBN 6 8
LD AN 62 0 : Eight by eight empty LDAN 62 181
LDB N 6 8  Seplay file NC HL 35
PUSH BC 197 LD (HL) A 119
RST 16 215 DJNZ DIS 16 252
POP BC 193
DJNZ DIS 16 251 16599 INC HL 35 Enter black pieces
LDAN 62 118 LDCN 14 128
RST 16 215 LDBN 6 8
DEC C 13 LD DE NN 17 165 64
JP NZ DIS 32 241 LD A (DE) 26
ADD C 129 Change white pieces
16547 JP DIS 24 8 Jump over table :?)C{:b 2 1::3 to black
16549 55513948 ) :
54 39 51 55 ) Table of pieces INC DE 19
LDBN R Set up loop count DJNZ DIS 16 249
LD DE NN 17 165 64 (16549) start of table RET 201 ™
LD A (DE) 26 Get contents of table Program 7.
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PROJECT

PICKING A

Buying the right machine in the
first place is probably the most
difficult part of computing.
John Dawson offers some
timely advice.

CHOOSING A COMPUTER necessitates systems
analysis. Real computers only come into the
process at the end, however, because the first
thing you must do is to think about the job
that a theoretical computer is intended for. It
should be clear that if someone wants a
computer for writing books, the machine will

Epson’s MX-80 offers 80cps.

have to have a printer for producing draft
copies of each chapter as the author works.
Other requirements are more subtle but their
effect may be just as disastrous if you
miscalculate.

Probably the most important consideration
when you start to look at serious uses for small
computers is maintenance. What happens
when the computer goes wrong? I know at
least two organisations that run their records
in parallel — once on a computer system and
once using a handwritten, manual backup.
That is not only inefficient, it denies the very
purpose of the original computer installation.
If you are going to trust a machine with
information that matters then the machine
must be trustworthy.

Maintenance considerations

Maintenance does matter on relatively
expensive machines such as the BBC Micro
and the Sharp MZ-80 range and it is also
important in relation to the timescale of the
operation. For example, if you have an
application that requires the use of the
computer once a month then, on average, a
fault in the system will probably not stop or
inconvenience the operation if it is corrected
within two weeks. If, on the other hand, you
need your computer all day for on-line record
keeping, you need a maintenance contract that
guarantees repair within half a working day.
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The only difference is in the price — you
might reasonably expect to pay 12 percent of
the original price of the computer system each
year for a maintenance contract that promised
repair within one working day and two or
three percent less for a contract based on a
longer repair time span.

Do you need a maintenance contract at all?
It might be better to chance a major fault and
reckon to buy another computer, or tape
recorder, or printer, if one part of the system
goes wrong. This is particularly likely to be
true when you are dealing with a very cheap
system such as the Sinclair ZX-81 or
Spectrum.

The second area to look at is size and speed.
A Texas TI-58 calculator has more memory
and operates faster than an IBM 650 main-
frame from the 1950s; even so there are some
jobs that will take too long to do on a Sinclair
Spectrum or Acorn Atom. If you want to keep
a file of records in the computer memory it is a
simple matter to see whether they will all fit in
at once, or whether vou will have to load one
section of the records, extract the information
you require, then load a second set.

Access to records

Medical records are a good example; a
typical system will allow 150 characters for the
name and address, and about 50 characters for
the NHS number, age and sex of the patient,
medical facts about vaccination status and
contraceptive advice that the GP may have
given. A further 50 characters may be taken up
with abbreviated details of the most recent
illness, previous episodes of disease being
recorded using seven-figure codes. Each
record is allowed 250 characters. If there are
2500 patients in the practice it is clear that a
theoretical computer system must be able to
access at least 625,000 characters if the doctor
wants to keep that sort of record.

The time in which the doctor requires access
to a patient’s record is also important. One
medical system that ran on a Pet computer
held about 250 characters of data about each
patient on cassette tape. The system was used
for repeat prescribing and the computer
worked its way through the tape picking out
the patients who had asked for more medicine.
When it found the correct person the machine
updated the record on another tape and
printed a prescription. That took most of an
afternoon, but it didn’t matter because the
system was designed that way and nobody
expected it to do anything else while it was
working.

Once you have arrived at some idea of the
size and speed of machine you require, you
might move on to think about the physical

MZ-80 keyboard (above) is unsuitable for word
processing. The Vic-20 (below) has typewriter
keyboard but lacks serious software.

-

layout of the computer. Will the computer

operator need to type in large quantities of

information, or only small quantities of data?
In other words, what is the balance between
data entry and *‘computation’’?

Type of task

A word processor is an example of very large
data entry with minimal computing while the
design of a boat hull may need only a small
amount of information while involving a great
deal of computer time. In the second case the
keyboard design is relatively unimportant and
a machine like the Sharp MZ-80K can do very
well. However, the unorthodox keyboard on
the Sharp makes it impossible for a touch
typist to use and the machine is unsuitable,




Will the screen display be uncomfortable on the eyes — and will you need a

consequently, for use as a commercial word

Processor.
What about the visual display unit (VDU)?
The ergonomics, or human factors

engineering, of the display are important if the
machine is to be used by one operator for long
periods. Some of the early radar screens in the
Second World War produced eye strain and
styes among the operators and modern VDUs
are still capable of precipitating visual
instability, headaches and discomfort among
long term operators. Amber displays are said
to be the most relaxing to look at with green
running a close second. Wobble and jitter in
the display and the character design (true
lower case descenders, legibility) are all
important features for you to consider if the

complete system? Will the peripherals suit the conditions of your task?

machine is to be used successfully by other

people who may not have your degree of

motivation.

Will cassette tapes be adequate for storing
the records or documents produced on the
machine? Most people think word processors
can only be successful if they have floppy disc
drives. As usual, it actually depends on what
sort of word processing is to be done on the
computer. If the machine is put into an office
where the operator will spend most of the time
composing standard letters by calling up
paragraphs from a large selection then you
need floppy or hard discs. If, on the other
hand, the word processor is for a journalist or
author who will work on one piece of text at a
time then cassette tapes are entirely acceptable

as a storage medium, provided that the whole
of the article or a chapter can be held in the
computer memory at once.

What sort of printer will the user require?
Dot matrix printers work by firing needles at
the typewriter ribbon and they produce a
slightly ragged outline to each letter. Early dot
matrix printers had only seven needles and
were unable to produce proper lower case
Later models have nine needles
and some expensive printers now fill in the
letters producing results that are comparable
to an ordinary typewriter. The flexibility that
comes of being able to change any character by
altering the software makes dot matrix printers
attractive for scientific work, graphics, and
foreign correspondence. Some dot matrix
printers cost considerably more than daisy-
wheel printers.

Choosing peripherals

Daisy-wheel printers have formed characters
which strike a fabric or carbon ribbon to give a
clean character impression. As a general rule,
these printers are suitable for business
correspondence and the prices at the bottom
end of this market are becoming competitive
with some dot matrix printers. But, what
about the speed of the cheap daisy-wheel
machine? Is 12 characters per second (cps)
acceptable or must you have the 80 cps that
you can expect from an Epson MX-80 printer?
How well will the printer wear in the
conditions of your application? There is a
great difference between printing bank
statements for 12 hours a day and producing
ten single page letters a week with a draft
financial statement for the sports club on the
side.

After looking at the hardware requirements
from as many different angles as you can find,
move on to the software. Really the two parts
of the analysis co-exist. If the hardware is
unsuitable it makes no difference what
software is available. If the software won’t do
the job, the hardware is just an expensive
doorstop. Does your friend want to buy the
software ready-made or 1s someone going to
write it specially for the application?
Development of the system

Many small machines like the Acorn Atom,
Sinclair ZX-81, MZ-80K, Video Genie, and
Texas TI-99/4 have some business software
available. Other machines are more
specialised, I have seen very little non-games
software for the Vic-20, and the Nascom
family is supposed to be more comfortable in
laboratory or industrial applications. Is access
to the huge range of software available under
CP/M needed?

Choice of a real computer and the best
programs depends on the systems analysis that
you carry out. One of the most important parts
of that analysis will be the future development
of the system. Will the number of records that
have to be stored increase in number and size
or stay about the same? Will other applications
be added to the original purpose of the
machine and how will the available operating
time be allocated?

Systems analysis is just a way of approach-
ing a problem. It is a way of discovering what
the limits of the problem are and how a way
through can be found. B

descenders
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GRAPHICS TABLET

Here it is. A versatile graphics tablet BIG pad, 2'6” square, gives you all
at a price you can afford. And the only the scope necessary for highly
tablet that's been specially designed to technical drawings. In colour. To scale.

Y T e Moves drawings on screen. Measures

Transfer your designs from pad to distances and areas. Many other
screen — in seconds! features too.

i —— — — — SN SN S SN S S

---------‘

Please send me literature on
I the Micro Management Graphics Tablet l

l Name l
MICRO MANAGEMENT g Adres: :
2 P elephone: 0473 59181 "\ e o o o o om o e o
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Frame”.
ASTEROID SPIN

M I am 12 years old and use a
Model A BBC Micro. I have
recently been trying to make a
program based on Asteroids.
When programming it, however,
I faced the problem of rotating
the ship. Please tell me how I
can do this.
Andreww Chanity,
Northwich, Cheshire.
ASs YOU ARE working on a Model A,
memory is at a premium. You do not
say which mode you are working in,
and this can make a difference. To
rotate your ship, you need to define
eight different ships, one facing in
each direction, and then use 3
routine within the program to
choose the correct ship for the
direction you are moving. The
alternative to this, and one which
may be acceptable if you are short of
memory, is to settle for four —
rather than cight — directions, and
use the A, V and the greater than and
less than symbols to represent the
ship facing up, down, right and left
respectively.

FAMILY TREE

B As an amateur genealogist, |
want to put my records into the
more rapid retrieval system of
the ZX-81. 1 have at present 42
different surnames which are
connected with my family.
Between the 42 families thre are
160 children. The ideal program
would be in three distinct parts:
B A list of all the sumames in the
directory
B A list of all the people of each
surname
B Details of each family
I started working on the
program, giving each name a
unique code number, derived
from the initial letter of the
surname followed by a sequential
number starting from omne. I
want to refer to that code
number and get a list of all the
people with that surname, each
with its own unique code
number. By referring to that
code number, details of that
person’s family would be dis-
played. Am [ expecting too
much from my ZX-817
Michael Brady,
Nottingham.
I SEE NO reason why the Sinclair Vu-
File program, or a similar program,
should not work perfectly for your
needs. In essence you need a simple
sort program, which allows elements
from other parts of the file to be
linked. You need a master array
which holds the name and the code
number, complete with the “extra
information” such as birthplace,
marriage, birth and death dates. The

RESPONSE FRAME

Do you have a problem? Your manual is
incomprehensible or you just cannot get the
hang of that programming trick you tried —
whatever it is, Tim Hartnell will do his best to
answer your queries. Please include only one
question per letter and mark them ““Response

code number must be forced to carry
more weight. It should hold the
following information, to stop it
being a deadweight:

B Surmame: the first four letters of the
surname could be the first four elements
of the code

B A number showing whether married
or not

B A number showing offspring

B A three-digit number for birth, and
one for death — the birth date minus
the leading 1, as 861 for 1861, and so
on,

This is only a suggestion, as I do
not know how you wish to manage
the data. Your coding system is the
key to the whole program. You
should find that you can hold a
limited amount of information on
160 people easily within 16K.

SPECTRUM SCROLL
M| have written a simple 1K
ZX-81 Asteroids program which
I would like to use on my
Spectrum, adding, say, colour to
the program, which in its ZX-81

version reads: .

10LETD 0

20LETB =15

30 PRINT AT 10,B;

40 IF PEEK (PEEK 16398 + PEEK
16399*256) = CODE * THEN
GOTO 110

50 PRINT “0”

60 LETD = D + 1000

70 PRINT AT 20,RND*30;"*"

80 SCROLL

90 LET B = B + (INKEY$="0") —
(INKEYS="1")

100 GOTO 30

110 PRINT “"KERBOOM"

120 PRINT “YOU TRAVELLED FOR
“:D:"” LIGHT YEARS"

130 PAUSE 4E4

140 CLS

150 RUN

Line 80 is the problem, because
there is no Scroll command on
the Spectrum. Could you suggest
a solution?

0l

David Matthews,

Carnforth, Leicestershire.
THERE ARE A few things you can
simplify about this program on the
Spectrum. Instead of using Scroll,
vou can use Poke 23692, -1. Change
line 130 into Pause 0, and delete
140, as the Spectrum automatically
clears the screen when running.
Changle line 30 into
IF SCREENS (10,8) = """ THEN
GOTO 110
and delete line 40. Change line 50
into
PRINT AT 10.8;"0"

POLICY FILE

M | have recently bought a 1K
ZX-81 to replace my rather
untidy filing system. I am an
insurance agent, and I keep a
record of all my customers in a
card file. I would like to use my
ZX-81 as a complete, easy-to-
alter filing system, holding the

customer name, addresses, etc.
the policy held, and its maturity
date. I need to enter over 500
customer details with space to
expand as needed, Is there a
program available which would
meet my needs?
P Giibert,
Brighton, East Sussex.
YOUR PROGRAM NEEDS are¢ not, in
themselves, too complex, but you
need to know what you are doing
before you begin.

For a start, you could probably not
have a file which was infinitely up-
wardly expandable. You would
possibly need to specify at the
beginning how many individuals you
wanted to set up the file on, so arrays
could be created to hold that inform-
ation. It would not matter if some of
the space was kept empty for the
time being. This is much simpler
than trying to expand a full system
later on. I suggest that, in your case,
Hilderbay could advise you as to
what you would need. And for some-
thing as important as your business,
I suggest a little extra outlay now
could pay dividends. Video Software
may also be able 1o help you.

SCREEN GLITCH
M I own a ZX-81 and 16K RAM.
In May, I sent my computer back
because it kept crashing too
frequently. Now, almost every-
time I switch on with the new
ZX-81 I get a white bar about two
inches wide. When it reaches the
bottom of the screenm it seems
that the television loses its
horizontal hold and moves up,
then stops and the white bar
starts again. What do you
suggest I do?
Marthew Field,

Kingston upon Thames, Surrey.
I'T SOUNDS to me more like a RAM
problem than a ZX-81 problem. I
suggest you try out a friend's ZX-81
on your television, and with your
RAM pack, and see if the problem
occurs. That would isolate it to the
RAM pack. Try cleaning the
contacts at the back of your ZX-81
with surgical spirit, and then rig up
something to ensure that the RAM
pack does not wobble when you use
it. If you find that these things do
not help, I suggest you will have to
go without your ZX-81 for a while.
Send it back to Sinclair, saying you
wrote to me, and that I suggested it
could be a problem caused by the
combination of the ZX-81 and your
particular RAM pack. Send the
RAM pack back as well, but make
sure you point out in your covering
letter that you are enclosing a RAM
pack, or they might not send it back
to you.

FAST RUNNER

B In a back issue of Your
Computer you quoted timings
for a simple loop counting from
0 to 1,000, printing out cach
number during the loop. The
timings attained were as follows:
Atom — 1 minute 23 seconds;
MZ-80K Basic — 50 seconds;
MZ-80K Pascal — 22 seconds;

BBC Micro — 14 seconds.
Spurred on by curiosity, and
armed with my trusty stop-
watch, I ran the following
program:
10 FOR P = 0 TO 1000
20 PRINT AT 0,0;P
30 NEXT P
These were my results: ZX-81 in
Fast mode — 2 minutes 26
seconds; Slow mode — 9
minutes 49 seconds. I am led to
ask the following questions:
M What makes one computer
faster than the other?
B Is it possible to increase the
working speed of the ZX-817
J H Weaver,

RAF Gutersioh.
A NUMBER OF factors influence the
speed of a microcomputer. The
computer thinks in binary arith-
metic, and must first translate your
Basic program into zeros and ones.
The efficiency of the process by
which a program is changed from a
high-level language like Basic to
machine code is one factor which
affects the speed. The next factor is
changing the output back into
human-readable information. In the
case of the ZX-81, particularly, there
is another important factor
influencing the change — the way
Slow mode works. In Slow mode, the
computer spends most of its time
keeping the screen picture steady,
and only the time berween refreshes
of the picture doing its thinking.
That is why Fast is so much faster
than Slow. The method of printing
on the screen also takes time. The
ZX-81 is quite sluggish when print-
ing out numbers on the screen. If
you were to delete the middle line of
your program you would get some
increase in speed, but the only way
to increase the speed of the ZX-81
dramatically is to program it in
machine code. In fact, when you run
tests for speed on various computers,
with the test program written in
machine code, all you are really
testing is which processor the
computer is built around, and how
well the printing mechanism works.

BASIC NONSENSE

B We have been trying to type a
machine-code loading program
for the ZX-81 into a Spectrum.
When we run it we get the
message ‘““Nonsense in Basic’.
Can you tell us why?
J Baker,
Sowery Bridge, West Yorkshire.
You cANNOT run machine-code
programs in their ZX-81 form
directly on the Spectrum. Your
loader depends on the use of
information stored in a string, which
is accessed and then Poked into
position. The character set on the
two computers is different, so you
would be attempting to load
information into the Spectrum
which it could only interpret as
rubbish. The Spectrum has been
designed to make the acceptance of
machine code relatively simple, with
the use of the Clear to set RAMtop
to give you a safe space where you
can hold your machine code,
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THE BEEB PRODUCES
THE BEST TV
PROGRAMMES IN THE
WORLD

Uncle Clive produces the World's best computers
and Jack Gibbons A.l.B. produces the best
Banking Programs in the World . .

THE PERSONAL
BANKING SYSTEM

is available direct from J.P. Gibbons A.l.B.
14 Avalon Road, Orpington, Kent, BR6 9AX.
Price £9.95 inclusive.

For Cassette and Users Manual

(Requires 16 to 48K Ram).

Specify whether ZX81 or Spectrum.

Bank reconciliation module.

Available soon £6.50.

* * ¥ *

Also stocked at the Buffer Micro Shop,
Streatham — Microware Shop,
Leicester — John Derby, Bournemouth
— and branches of the Computer
Bookshop Group.

Anon.

Full after sale maintenance available.

THE =
PERSONAL
COMPUTER
GUIDE

TIM HARTNELL
The Complete Handbook to Selecting and
Using Small Computers
A unique introduction to the exciting world of personal
computers, including:
* An explanation of how they work and what they can
do for you
* A detailed analysis of the available systems including
the BBC, Commodore and Sinclair models, examining

sp@tificatior:js. c‘l?mmgmtlis. :
software and other vita )LRS( ),\AI
L()\fl[’b'i'PR

information

* How to get the most out
of your computer

* A step-by-step guide to
programming

* A complete set of over 40
programmes

* Written by Tim Hartnell,
the U.K.'sleading authority

on small computers
Packed with ideas and fully
illustrated with photographs,
line drawings and information
panels. ONLY £5.95

Available from all good bookshops everywhere,
or by mail order (adding £1.00 to cover postage)
from INTERFACE, 44/46 Earls Court Road, London WB 6EG

ZX81
ECONOMIC KEYBOARD
£11.95

Individually handmade and thoroughly tested before dispatch,
unconventional but practical,

A SINCLAIR USER'S ANSWER
TO A SINCLAIR USER’S PROBLEM

It's reliable, enjoyable and inexpensive; and it comes with a
money-back guarantee if you don't agree.

Itis NOT a full-sized typewriter keyboard with full-travel keys to be
wired up in some way to your computer.

IT IS:
SIMPLICTY ITSELF TO ATTACH fitting directly onto Sinclair's
flat keyboard
NEAT AND UNOBTRUSIVE, in no way interfering with any
other expansion
SURE IN KEYSTROKE
FAST AND EASY TO OPERATE
ATTRACTIVE TO LOOK AT

IT HAS:
A SLIM BLACK BOARD with
ENLARGED AND RAISED KEYS which are
COLOUR-CODED AND EASY TO READ, and offers
SWIFT LOCATION OF FUNCTIONS etc.

MAKE YOUR ZX81 A REAL PLEASURE TO USE
Send cheque/P.0. for £11.95 to:

DAVID HEARTFORD
91, High Street, Evesham, Worcs,
WR11 4DT

22 S3paratlun SuFinra
Professionally Written and Produced

' Software for the Home Computer
From M.E. Evans the author of: —

MONSTER MAZE
3D DEFENDER For the ZX81
comes a game for the SPECTRUM
\!
A “*\ b
ESCAPE G- [N\ e
Can you find the axe to break down K ,d'k {f‘;ﬁ :

the exit door of the maze and
ESPACE? The maze is inhabited by : -*’r"a o

5 hunting dinosaurs including a k
TRICERATOPS who has the habit
of hiding behind the hedges, and a \S B Y| >

PTERANODON that soars over the N -

maze to swoop down on you.

Send to: NEW GENERATION SOFTWARE
FREEPOST, oldland Common Bristol BS15 6BR

{no stamp reqd. In UK)

or for INSTANT CREDIT CARD sales ring 01-930 9232

Please send me a copy of Escape for the 16k Spectrum.
I enclose cheque/P.0. for £4.95
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Fingertips is our regular calculator column
covering calculator news, programming hints
and examples of unusual applications. The
column is written and compiled by calculator
enthusiast David Pringle who is glad to hear of
any of your ideas. Your Computer pays £6 for
each of your contributions published.

TEXAS AND SHARP owners have finally
come out of their shells in the last
couple of wecks and sent in some
programs. Maybe they are afraid
that their machines are due to be
superseded and that this is their last
chance.

The first program, by A J Gilbert,
is a decimal to base n conversion for
the PC-1211.

This program converts a decimal
number 1o an n-base number, where
n is any integer from two to 20. The
result is accurate to 10 digits of
decimal or base, whichever is the
lesser.

Unlike other base conversion pro-
grams, this one is not truncated at
the decimal point, and is very useful
for producing hexadecimal or binary
values for output to D-A converters.

The same calculation gives bud-
ding astronauts a more sophisticated
moon-lander game.

This game uses 1,008 bytes of the
machine’s RAM, which leaves
plenty of memory free. When pro-
gramming the game, do not leave
spaces between characters and com-
mands, or you may not be able 1o
complete some lines.

Multifunction lines and low-value
line numbers have been used to save
memory, for example Goto 170 takes
an extra byte compared to Goto 17.

The gravity factor, which lies
between three and 12, is @ measure
of free-fall acceleration. The higher
it is, the faster you accelerate. Your
height at the start is random between
9,000 and 11,000. Each time your
position has changed you are again
told your height and speed upwards,
amount of fuel and your time.

To go down, burn at 0 — acceler-
ating under gravity; to go upwards,
burn at anything above.

The next program is included for
its novelty — the only attempt at
Golf I have seen on a progr immable.
It comes, of course, from A Scot.

When run, the calculator will
show your hole number followed by
the number of strokes taken so far,
then the par after the hole you are
on, thus: Hole n-n:n. Your number
of strokes played so far is then dis-
played — Strokes=n, then your dis-
tance to the hole — Dist,=n.

“Club?” is then displayed. You
input the club number you require
from 1-8. Your drive distance is then
shown: You Hit=n. The game ends
after nine holes.

Here is a program by Roy Sirl of
Andover which will give successively
berter approximations of irrational
numbers as rationals — that is, fract-
wons. Unfortunately it is not fast — it
takes 11 minutes to find the well-
known %Zg approximation for pi!

The numerator and denominator are
stored in memories 5 and 6. The
error is stored in memory #e

Finally, Geoffrey Wood of Hors-
forth has written a topical program
to keep track of petrol costs. This
Texas TI-58C program was written
originally for use on continental
motoring holidays.

When buying petrol — always fill
the tank right to the brim, this gives
a more accurate figure for the petrol
used — prime the program by
entering the mileometer reading in
Memory 22. You can also note it
above the first line of your record
card. No need to record the petrol at
this stage; the figures from the next
time you fill up are used to run the
program. All times should be
entered in hours and minutes using
the 24-hour clock.

Golf program.
PO

Contents in memories

MAC 9 Min00 LBL9 1 M + 04 AC Min0S RAN 9
x 400 + 100 = INT Min03 { MRO3 = 70 25
+.5) = INTM+01LBL3 “HOLE ARO4- ARO2: 42
ARO1" HLT MR05 X = 0 GOTO4 “STROKES = AROS" 59
HLT LBL4 "Dist. = AR03” HLT MR03 X =0 GOTO0 74
20 MinF MRO3 X =F GOTO1 GOTO2 LBL1 AC 8
“CLUB?” HLT Min06 X =0 GOTO1 9 MinF MR06 97
X=F GOTO1 MR0O6 x 20 = X ( RAN + 5§

) = INT Min07 “YOU HIT = AR0O7" HLT MRO3 -
MRO7 = ABS Min03 1 M+ 05 GOTO3 LBL2
“:G:R:E:E:N:” PAUSE PAUSEMR0O3 =8 + 1
= INT Min07 “PUTTS = AR07"* PAUSE PAUSE MRO7 m
M +06 LBLO MRO5 M + 02 "STROKES = ARD5" HLT DSZ
GOTO9 MR02 - MRO1 = X=0GOTO6 " # Below Pa

r" GOTO7 LBL6 “# Above Par” LBL7

00 COURSE LOOP

04 HOLE NUMBER

01 05 STROKES
02 TOTAL STROKES 068 CLUB NUMBER
03 DISTANCE 07 DRIVE + PUTT

FINGERTIPS.

To select exchange rate press B.
R/S..R/S.. to step through exchange
rates. The one in display is the one
used in all currency conversions
until another is selected.

For a second car’s performance
press SBR EE to exchange memory
banks. Exchange back to the first car
is automatic after each run. User-
defined keys may be used indepen-
dently of the main program: A litres
= gallons, A! gallons — litres,
B select, C foreign currency — £, C!
£ — foreign currency, D foreign
currency per litre = pence per
gallon.

All you have paid is summed into
memory 26 in £s. If you want a
running total press RCL 26. All
results are displayed rounded to two
decimal places. Keep the calculator
in Fix 2 mode.

This program will handle both
records for two cars independently.
Prime memory 21 with the initial
mileage of the second car, making
sure the tank is full. Next time you
fill the second car, press SBR EE 1o
call the subroutine that exchanges
the memory banks. This must be
done every time you use the program
for the second car as the memories
for the first car are put back auto-
matically after each run.

Pressing SBR EE also starts the
program and causes the mileage at
the previous fill-up to be displayed
for checking purposes. You do not
have to press R/S to start the run as
you do for the first car. Otherwise
the procedure is identical.

The conversion subroutines can be
used independently of the program
but since they return to program
locations to display you must either
switch off or press RST — to return
the program pointer to step 0 —
before you run the program. Failure
to do this will result in the old
mileage not being displayed. But you
can still press RST and R/S to run
the program without doing any
damage to the memory contents.

You can put in what exchange
rates you like according to the
countries you are visiting. If rates
alter you can amend the memories
without having to edit the program.

Memories 5 to 14 contain exchange

rates. You can quickly check
through and/or select the memory
required by pressing B. The number
of each memory is displayed fleet-
ingly followed by a steady display of
the contents. R/S repeats this
sequence returning o memory 5
after 14. To get out of the loop you
must either press RST, switch off or
call some other sub-routine. The
value in display is also in memory 29
and is recalled for the currency con-
version subroutines.

The program is listed with a ‘ew
explanatory notes.

(continued on next page)

LApproximating irrationals as rationals.
Key Loc Code

STO O

o o

1

STO 7
9

ST0

2nd Lbl 2

N -

1
SUM 1
RCL 1

-,

RCLO
2nd Int
STO 2
1/x

x
RCL1
+/-

-+
RCLO

o

L]

-

2nd I x|
2nd Invxt
CTo0

1

SUM 2
RCLO

onNn ©

RCL1

—

RCL 2

N

2nd x|
2nd x3t
CTo 2
2nd Lbl D
STO7
RCL1
STO S
RCL 2
STO6

oaNn MaNOoON

R/S
GTO 2

RORCERBEYBREBRUERBENBRRBREEBEI3asaRn=cBR8S8RRE8R28
SRR B AR R LI ERBANABES A ERBIATUARKERBEBESREBRER

Enter time 1
Press E

Enter mileage 1
Press R/S
Switch off
Enter time 2
Press 2nd E'
Enter mileage 2
Press R/S. Read average Kms/hr.

Prive on.

PONS BN

Press R/S. Read mpg.

Conversions are automatic.
§ 0 STO 26 zeroes running total,

Average speed program for petrol costs.

1. Switch on, press R/S." Read old mileage, enter new mileage.
2. Press R/S, enter fuel, press R/S. If gallons, display reads 0.
2A. If litres; display reads gallons. Note, press R/S again.

3. Enter money, press R/S. If £; display reads elapsed miles.
3A. If foreign currency;t display reads £. Note, press R/S again.
4,

5. Press R/S. Read pence per mile.
6. Press R/S. Read pence per gallon.
Press RCL 26 to read running total in £§
*  For car No. 2 press SBR EE instead of first R/S.

Main program for keeping track of petrol costs.

2. Enter time 3

2. Press 2nd B!

3. Enter Km to destination

Press R/S

Read time of arrival

1. Enter time 4 (Desired time of
arrival).

Press 2nd D'. Read average mph

required.
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Push your Sinclair to the limit

ZX81

ARCADE GAMES

GREAT il L
CHESS perscnalised scoring. £3.95
GAME FOR YOUR ZX81
OR SPECTRUM

ZX CHESS Il

A new improved version, with a faster response
time, seven levels of play, analysis of m(n and
addition a recommended move oplion £9.95

SPECTRUMCHESS ......... .£13.95
ZX CHESS |

Very popular machine code program, with six
levels of play and an analysis option. Available
forZX81. £6.50

SPEC BU(

A30in1

A\SEMHLEH

ZX 1K CHESS COS

PLUS * Anincredible gamein 1K

for only £2.95

*SPECTRUM CHESS 48K

(i

J GOBBLEMAN — Escape fre
/ ghosts o eat power dotls an
)p the ghosts. SImila )
game £3.95
NAMTIR RAIDERS h
A \ Ir action arcade game with I¢

5. £3.95

A 1? groups ot attackers
; GALAXIANS .‘)-'.m_-;- ng attackers, explos

High-speed, quick

UTILITIES:
TOOLKIT — Nine powertul new function:
finging and re scement

4.3 13 jelc
3 ‘1"5 JUr ;Xi" fﬁ 95

ADDITIONAL
'\ RAM PACKS

e
XX

= from munching Q ESP|ONAGE
|SLAND

dthen gobble /
assic arcade
St
ELER
JUST R nture D)
While onareconnaisance
mission your plane loses control and you are
forced toland. Can you survive and escape
with theisland’s hidden secret? £8.00

PLANET OF DEATH (Adventure A)
You find yourself stranded on an inhabited
alien planet. Can you reach your ship and

escape? £5.00
INCA CURSE (Ad

In ajungle clear mq.\ come across an
ancient Inca temple. Your mi on l y enter
collect the treasure and e:scu:)e alive. But
beware! Includes a cassette save routine. £6.00

SHIP OF DOOM (Acventure C

You are unavoidably drawn to an alien cruiser
Can you reach the control room and free
yourself? Or will they get you first? Includes a
cassette save routine. £7.00

ZX FORTH

Supplied on cassette with editor cassette,
user manuals and keyboard overiay. ZX Forth
combines the 5.mm| city of basic mm the
speed of machine code all for only £35.00.

th four separate

£29.50
£38.95
£64.95

ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE
Cheques & P.O. made payable to: Artic Computing Limited
Please state whether your order is for ZX81 or S'JF Llrum

Lion iMicro Computers

| London's widest
range of |

Enmputer Magazines

EXTENSIVE RANGE OF SOFTWARE
ACCESSORIES AND PERIPHERALS

For experts
and hegmners alike

Lion House. 22/ ( Hoad. London WP OHX
Telephone: 01-580 7383 & '_" 63/ "j':‘

| L e

..............l

Telex 28334 LinG. | b/

; Dpﬂ'lf:' )6 Mon-Sat '_:!I"). ; R
g | SEND LARGE SAE FOR OUR LISTS ‘

YOU NEED ‘cnmscwa
WHAT YOU GET:

*DISCOUNTS — THE BENEFIT
OF MASS BUYING POWER
*MONTHLY NEWSLETTER //
WITH FEATURES ON ALL NEW -
MICRO-DEVELOPMENTS

*@ CHRISCLUB “BUG-LINE"
FOR TECHNICAL QUERIES AND
PROGRAMMING PROBLEMS //

Join Now send
coupon and £4.00
To:

€ CHRISCLUB
13 HIGHT ST,
BERKHAMSTED
HERTS

TEL:
74569 V4
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BBC SOFTWARE
FROM ABC

LINK & PLUS

A FAST, CHALLENGING, ADVANCED
FOUR-IN-LINE GAME FOR

B THE BBC MICRO (MODEL A or B)
WITH

WAYS TO PLAY

* ONE PLAYER v COMPUTER *
* TWO PLAYER GAMES *
®
*

* ONE PLAYER SPEED GAMES OR ...
% SEE THE COMPUTER PLAY ITSELF !

SKILL LEVELS
FEATURES

% PLAYER/COMPUTER THINKING TIMES %
* SOUND EFFECTS OPTION *
* FLASHING WIN LINES *
* VIDEO/INVERSE VIDEO OPTION *

o8 &

MmMIPS=-TMOWMW OW®

4YOUR COPY SEND ONLY £6.95 TO
ABC SOFTWARE,
FREEPOST
CHORLEY, LANCS
PR7 1BR (no stamp required)

T
|

ABC sorrware INTELLIGENT

—_— GAMES

SIR Computers Ltd.
Cardiff

BBC MICRO COMPUTERS available direct from stock

BBC MicroComputerModel A. . ................... £315.00

BBC Micro Computer Model B........... ke o L £395.00

Conversion of your Model AtoB................... £80.00
ATOM PRICES SMASHED!

8K ROM + 2K RAM..... . £149.50
8K ROM +/12KRAM.................... % ...£175.00
1IZKROM LK BAM. . ....occv i ..£199.00
ATOMDISCDRIVE........ % L ...£3.45

Large range of Atom and BBC software in stock
DRAGON 32 NOW IN STOCK

ZX SPECTRUM HARDWARE

8 bit input/output portwith LED display.............. £18.95
4 channel analogue port (for joysticks) ............... £19.95
Joysticks (analogue board alsoneeded) . ............. £19.95
“Centronics’’ printer interface . .. P.O.A.

All Add-Ons are ZX81 compatible

All prices are inclusive of V.A.T.
Please add £7.50 for Securicor delivery of BBC Computers.
Dragons + Atom Disc Drive, £2.50 for delivery of Atom
£1.00 for all other items.

SIR Computers Ltd.
38 DANYCOED ROAD, CYNCOED,
CARDIFF CF2 6NB, WALES
Tel: 0222 — 759015
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Now! 'fnr the SPECTRUM 48K!

ZX8l
SPECTRUM

TRS80
VIDEO GENIE

__* AS MANY SEASONS AS YOU LIKE % 4 DIVISIONS x __
1 % PROMOTION & RELEGATION

S N * FULL LEAGUE TABLES
L ¢ OURAR | * TRANSFER MARKET

This is NOT a mere simulation. This is an exciting and highly enjoyable game in
which you play the part of a Football Manager coping with the problems and
decisions involved in running your club. There are so many features it is
impossible to list them here but included are form (top teams NORMALLY win),
giant-killings, wage bills to pay, and you can even be sacked' It is a game
requiring a great deal of skill, and people play it for literally hours on end (we
have PROOF!). 3

WE GUARANTEE that this is one of the best computer games you've ever
played!

BUT BEWARE, this game is extremely addictive!

HARDWARE REQUIRED | T Order send Cheque/P.0. £7.95

—— R made pavalie 10, ADDICTIVE GAMES
i::cnm $80/ ‘ 1. Dept. Y.C. PO. BOX 278
Video Gene ‘ CONNIBURROW
LEVEL N | MILTON KEYNES MK 14 INE
I6K RAM PLEASE STATE COMPUTER

OAKLEAF COMPUTERS 1o

Education Hobbyist & Small Business Computers

Model B

Computer
£399.00 + £7.50 carr.

Dragon 32 WE,
£199.00 + £7.50 carr.

Acorn Atom & BBC Twin User
Joystick Interfaces £13.95

(Please state Model)
Oaktree Computer Workstation
+ £7.50 carr

BBC &

DRAGON

Please send

your remitance
. 100 121 DUDLEY ROAD, GRANTHAM, LINCS NG31 SAD
Tek: (0476) 76994

ACORN secinusrs

All prices include VAT




Small enterprise

Philip Pulsford, [ T
Bristol, /X8
Avon. . —

I HAVE WRITTEN a mini-version of Star Trek
for the ZX-81 which fits in 1K of memory. It
has been written using memory-saving tech-
niques.

When the program is run there is a short
delay, then the computer shows you which
sector you are in and asks for a command.

Command 1 moves you around the galaxy.
You will be asked what sector you wish to go

SOFTWARE FILE

Software File gives you the opportunity to have your programs, ideas
or discoveries published. We will accept contributions for any
personal computer and will group programs for like machines
together in the file. Please double-check your listings before sending
them, and specify the memory they require. Mark your letter clearly
for Your Computer. We will pay £6 for each contribution published.

Command 2 displays a status report from
the ship’s computer: how much energy you
have, how many missiles you have, the
number of remaining Klingons and a clue to
which sector a particular one is in. For
example, Klingons 14:5 means there are 14
Klingons left and one of them is in sector five.
Klingons 2:0 means there are two Klingons
left bur it refuses to tell you where they are.
There are three Klingons in the galaxy at one
time but the computer will only tell you where
one is. When a Klingon is shot another will
take its place until all 14 Klingons are dead.

Command 3 fires a torpedo at a Klingon
only if it is in the same sector as you, and only

Command 19 will retire you from the game,
when no Klingons are left. Your rating will
then appear from -7 to +7. You will be auto-
matically retired from the game if a Klingon
missile hits you or if you run out of energy.

When you are in the same sector as a
Klingon the message “Klingon missile”
appears on the screen. The chance of being hit
is one in 10.

When you run out of missiles the only way
to get some more is to dock with the Starbase
by moving into the sector it is in. When this
happens the message “Docked” appears. My
highest rating is five.

In order to save memory pi was used to great
effect. For example:

SGIV =1,SINPI=10

The codes of numbers were also used, for
example, Code “M" = 6. The whole list is in
Appendix A in the ZX-81 manual. In some
cases where the codes of numbers did not exist
Val was used, for example:

to. You can move up, down, right or left. if you have some missiles left. VAL “4" = 4, VAL “3E3” = 3000
2 LET P=3GHN FZI 74 IF C=8SGN FPI OR C=CODE "B T
S DIM A{CODE g "} HEN LET P=M
& FOR T=P TO SOR EXP PI 75 GOTO EXFP PI
1@ LET RIT! =INT (RND*EXF PI) ¥ F 8@ FPRINT "“"ENERSY =", E "KLINLDN“"
2@ NEXT T ="K " S RIPIY  “MISSILES=";T
21 LET E=URl. "33 85 GOTO EXP PRI
22 LET K=CODE *:" @ LET RISGN C+ iR ICODE * ®B) =p)
24 IF E<«+SGN PI THEN GOaTO PEEK +{RIC) =P} 2CODE "“®T“_{(RI{CODE " ®""} =
PI ARIC) )) =INT tRND*E.&F‘ PI+SEN T 31K
3@ IF P=R{SEN PI}! OR F=A(COPE >PI OR AICODE " *')=p)
“ B QR P=RIPI} THEN SOSUB PEEK 100 PRINT "BOOM”
S5IN PI 1@S GOTO EXFP PRI
34 IF P=RI(CODE """} THEN SOSUB 155 PRINT "DOQCKED"
PEEK FPEEK PI 16 LET E=E-CODE “PI1I"
A PRINT “SECTOR=",;F, . .”"COMMRAND 165 IF T<PI THEN LET T=T+INT PI
o 17@ RETURN
4@ INPUT C 228 PRINT "KLINGON HISSILE"
ég EEE E=E-CODE """ -C )225 IF K THEN LET K=K-({T>5GN FPIX
6@ GOTO C*PIxPI+CODE "W 238 LET T=T-1{T»3IN FPI)
;? gﬁgNUjI: ;;TO UHERE T 235 IF RND>URL " .1 THEN RETURN
72 LET C=RA8S (M-PlzxiM OR M 255 PRINT "RATING="; CODE " -

Hidden depths

M and S Downes,
Glinton,
Peterborough.

- -

OB

THIS PROGRAM shows an object from any
angle, which can then be rotated. In the
program a pyramid is used in order to show its

use, but any three-dimensional shape can be
used. Instructions for this are given in the
program. If the shape is plotted near the edge
of the screen then the shape may become dis-
torted.

The keys U, D, L, R are used to turn the
shape to the required view. These angles are
given at the top of the screen and allow
standard views to be used. The images may be

superimposed and the screen cleared by press-
ing *‘c”. Line 30 gives red on a yellow back-
ground; line 70 gives blue on a white back-
ground; lines 120 to 240 contain the input
routine for a new shape; lines 320 to 450 work
out the screen co-ordinates; lines 560 and 580
contain the X, Y, Z co-ordinates of the
pyramid; and line 690 contains the points to
which the lines go.

140 DIMP (N+1,3+N)

150 DIM BiIN+1,3)

160 FOR k=1 TO N

170 PRINT *“X*jKsINPUT *“*,P(K 1}

180 PRINT "Y¥*jK: INPUT*" P (K,2)

190 PRINT *Z¥jKiINPUT"*,PI(K,3)

200 INPUT "HOM MANY LINES LEAVING THIS POINT™,0
210 FOR L=t 70O O

230 NEXTL

240 NEXT K

250 CLSs

260 INPUT"ANOLE OF VIEW A*,Al
270 INPUT"ANGLE OF VIEW 8%,B1

/N}*
290
300 1IF DETS<

1SUPS=GETS: IF SUPs="Y" THEN SUF =] ELSE SUP =0

“THEN CLS

“AINe=GETS) IF IN®="Y" THEN

Mok,

10 AW 3-D BY M.DOWNES+S. DOWNES

20 MODE 4

30 VDU 19,0,3,0,0,0,1%,1,1,0,0,0

40 PRINT""

50 PRINT "DO YOU MANT INSTRUCTIONS (v/m)
oTos0

&0 CLS

70 vy 19,0,7,0,0,0,19,1,4,0,0,0

80 PRINT"*

90 PRINTDO YOU WANT AN EXAMPLE DR MAE YOUR Den
1IF INS="E"THEN 560 ELSE GOTOLll0

100 BOTOS&0

110 CL.§

120 INPUT "NO. OF POINTE",N

130 INPUT *MAX. NO. OF LINES", N

220 PRINT L3™ THIS LINE GOES TO WHICH PUINT™: INPUT™"P (K

280 PRINT"OBJECT CAN BE HOVED BY USING KEYS:“i1PRINT®
) *D=own*IPRINT TAB(10) “L-eft“i1PRINT TAB(10) “R-ight"'"

1F ”'! YHEN FRINT" "PRESS -C- TOD I'.LS DURING PROGRAMN"

310 IF SUPsO THEN CLS

320 A=A EF1/180:B=B1#PL /180

130 SA=SINA

340 CA=COS A

350 Ce=COS B

Ja0 SE=SIN B

370 FOR K= TO N

380 S(K,2)=(P(K,2)sCA+F{

790 ELBE ©

I S(K,11=FIK,1)3CA-P(K,2)85A

400 MEXT K

410 FOR K=1 TO N

420 FOR LE=1 TO M

430 I=P(K,3+LE)

480 XO=B (K, 13 YO=BIK,2) 3
4%0 X1=8(Z,1)

450
470
480 NEXT LE

490 NEXT K

500 PRINT TAB(O,0)A1,B1
510 AS=GETSiIF A=~
S20
330
540
550 80T0310
3460
570 DATA 0,0,
S80 DATA 0,0,0,0,
590 DIn Prs,S)
&00 FOR A=1 TO S5
610 READ PR, 1)
420 NREXTA

630 FOR A= | TO 5
440 READ P(A,2)

(E/Q) *1 INM=BETS

IF INKEY® (Q)="C*

Be=GETS: IF AS="D"

. 300l

200

TAB(10) *U-p 1 PRINTTAR (10
"MOVEMENT SUPERIMPOSED (Y

MOVE ABS(XO0),ABSIYO) 3 IF X1a¥i< )0 THEN DRAW AERS(X1),
THEN CLS

L" THEN Al=Al+1
IF As="R" THEN AlsAl-}

IF Bs="U" THEN Bi=B1-1

DATA 200, 700, 700,500, 600
200, 200, 100

K, 1) $8A) sCB+F (K, 3) 188

¥i=8(2,2)

ABS (Y1)

THEN Bl=Ble)

{continued on next page)
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SOFTWARE FILE

(continued from previous page)

650 MNEXT A

&40 FOR A=1 TO S

&70 READ F(A,3)

600 NEXTA

&90 DATA 2.5,3,5,4,5,1,5,0,0
700 FOR A=1 TO S

710 FOR P=1 TO 2

720 READ P(A,3+B)
730 NEXTE

740 NEXTA

7350 N=G:H=2

760 DIH S(N+1,.3)
770 CLS

780 B0OT02&0
790

I8 COVERED RY ANOTHER VERTIX)*
810 PRINT
820

E ENTERED
830 PRINT
B840
[ =]
[: 1.1
aro

DU

USING X,Y,I"

PRINTFOR BABE Y=0"

IF GET#<>"" THEN GOTD&6O

CLS sPRINT*FOR AN INPUTED OBJECY COUNT THE NO. OF VERTICES®'“A SOUARE BA
SED FYRAMID HAS T VERTICES"""“TO FORM THE OBJECT, LINES ARE NEEDED.
OF LINES COMING FROM 1 POINT 1S COUNTED™"

800 PRINT"A BOUARE BASED PYRAMID HAS A MAX., NO. OFZ2(THWDUGH 3 LINES COME OUT 1

PRINT*IF THE ORJECY 1S IMAGINED IN A 3-D GRID THEN THE CO-ORDINATES CAN B

PRINTYX WORKS BEST BETWEEN S00-700"

PRINT"FOR FOREGROUND Z=O“

THE MAX NO

Scroll colour

Bill Longley, L )
Colchester, SPECTRUM
Essex. i

MOST zX-81 USERS will have a selection of
machine-code routines for inverting the
display and scrolling in different directions.
Unhappily for those who upgrade to a
Spectrum, these are not compatible with the

high-resolution display file. But many of the
principles remain the same and here are three
typical subroutines for the Spectrum.

The first two are the up-and-down scrolling
routines, but here they scroll colour while the
text remains still.

The third is an ordinary screen invert
routine. It will exchange the ink dots for paper
dots, and vice versa. This probably only makes
sense to Spectrum users.

Three separate Rems are used to store the

routines, so one routine can be used on its
own. If you make sure each Rem has 32
characters — remember a colour control code
is two — then each routine starts at an address
which is 38 greater than the last: so the first
starts at 23760, the next at 23798, the third at
23836 and so on.

One last point: it makes good sense to save
each routine on tape — with different line
numbers — and Merge them into your
program as you need them.

1 REM ZZIZZZZIZZZZTIZTITZTZZZTZTZIIZEX Q2Q7 REM
EXZETEZEE 9893 REM
2 REM ZZZZZIZZ22Z2ZTZEZ2Z2Z22IZZXT oo REM
ZZZZZZ2ZZ 1228 DRTR
R REM zTzZzZZTIZTZTIITXIZIZTZTZTXZIXIT igg% gg;g
TZTZZZZT X =
= 1@ FOR 9=237852 TQ 23785: RERD 1IRRR DRTH
3: POKE g.2: NEXY 58 14927 REN
28 FOR g=237%S2 7o 23823: RERD 1498 REM
@: POKE g.a: NEXT g 1482 REM
3@ FOR 9=23838 TO 238858: RERD 1S3 DATH
a: POKE g.a: NEXT g 18@31 DRATH
427 REM ATS@22 DRTR
498 REM COLOQUR SCROLL uUpP o
420 REM *
SR DATH AR, 17.4, 3833, 32,23 UsSr 25761
SRl DRTH 1.1is8a.2,237,.178 uUsSr 23799
S@a2 DATA 1,168, 58,141 92 DO,
SRR DRATH AV . I2. 2,222,220 . 24,25 USR 2356
& ROUTINE.

COLOUR SCROLL DOUN

IR AR, 223 ,.8R,17 288, 2%

1.288,2,237..184

1.2.82.528.,143.,.82 . 3R4&,3=2

2,2,20,. 202 .24 252
INUERTER

33.8.564,1.8,24,126.47

112 .28 11.8=2.8.184

Q2. 2486125, 32, 243283

CRLLS SCROLL COLODUVR U¥F
CALLS SCROLL COLDUR

CARALLS THE INUVERTING

Sketchpad

which can then be incorporated into a larger
program.

ables:
I is the increment between line numbers:

; g This program was writikn for a Sharp | His the first line number minus I; J is the
2 e N L
j;.atglaw, l Maju.f MZ-80K, but should be casy to convert to the | number of program lines on the screen; L is
ey S, i/ — MZ-80A, and other similar micros. Sketch- | the number of groups of data per program
SKETCHPAD is a program that writes pro- [ Pad itself occupies only 1.6K, but requires | line; Q is the total number of data items:
grams. It enables the user to draw a map, | about 23K of free memory in which tostorean | X and Y are the co-ordinates of the cursor.
diagram, or picture on the screen using the Set | array and the new program. Instructions and | The program also contains three Pokes. The
and Reset functions. Sketchpad then writes a | comments are contained within the program, | first removes the Peek protect, whilst the other
very simple program to recreate the drawing, | but here is a list of the more important vari- | two allow a computed Goto statement.
10 REM xxx SKETCH PAD in 1.6K %XxX
20 REM Set up array & variables
30 DIMZ(49,79):H=4990:1=10:L=11:J=0:6=16: X=39:Y=24:F¢%=","
40 REM Pokes to remove peek grotect & allow computed GU*D
50 POKE10167,1:POKE7388,140: POKE7389, 25
60 REM Instructions
70 PRINT“I“'TAB(G-Z)b"SKETCH FPAD"
80 PRINT"BYOUR CONTROLS:-*
90 PRINTTAB(G);”Q W E":PRINTTAB{(G);" I~ ":PRINTTAB(G);"A-S-D"
100 PRINTTAB(G);" ~71IN ‘lPRINTTAB(B’;"Z p By )
110 PRINT"BPressing ’S” will let the moving cursor draw a line."”
1201?RINT“BPressing CR” will let the cursor move without drawin
g a ine."
130 PRINT"BPress the bottom—-right graphic key to end. "
140 PRINT"™ Press CR to continue"
150 GETAS$: IFA$=""60T0150
1580 PRINT"R":SETX,Y
170 REM Control tﬁa cursor?
180 GETA: K=PEEK{(17828)
190 REM K=the ASCII code of the keu currently depressed
200 IFK=102THENP=2
210 IFK=83THENP=1
220 IFP=1THENSETX,Y:Z(Y,X)=1
230 IFP=2THENRESE+X,Y=Z%Y,X)=0
240 IFK=124G0SUB390
250 IFK=81THENX=X—-1:Y¥=Y—-1,
260 IFK=87THENY=Y-1
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270 IFK=69THENX=

280 IFK=65THENX=

290 IFK=68THENX=

300 IFK=90THENX=

310 IFK=88THENY=

320 IFK=67THENX=

I30 IFX>79THENX=

240 IFY>49THENY=

350 IFX<OTHENX=0

360 IFY<OTHENY=0

370 SETX,Y:1Z(Y,X)=1:60T0180

380 REM éort out elements of array that are SET (contain 1)

390 PRINT"EERE8":FORA=0TO049: FORB=0TO79

400 IFZ(A,B)=1G0SUB430:0=Q+1

410 NEXTB,A:PRINT"S "3 :60SUB520: GOSUB480: 60TOH+1

420 REM ¥¥¥ Subroutines XXX

430 REM Sort array into data lines

440 IFL>10THENL=0:H=H+1:J=J+1:1FJ>7605UB4890

450 IFL=0OTHENPRINT"E ":PRINTH;" DAT “L

4460 RG=STR$(Q):B$=STR$(B)sPRIﬁTB$+F$+A +F$;:L=L+1:RETURN

470 REM End one page of DATA & resume

?gg’PESNégg ":PRINT"GOTOSOO0": PRINT"Enter the above lines by using

490 REM Restart line for GOTO command

S00 PRINT"EZ8R":J=1:RETURN

510 REM Print line that READS & SETS the DATA

SEgTﬁgﬁﬂT“l “:PRINTH+1;" FOR A=1 TO";@;":READ B,C:SET B,C:NEXT AR

»

THIS PROGRAM allows you to store names and

Standard deVIat|0nS ‘ thtle bIaCk b00k_ = | telephone numbers on a tape file. Entries can
L Cooper, 4 P Hintjens, e be retrieved and amended. Instructions are
BuMe‘;, ‘ 3*{ -3} Edinburgh. ]Jd JU l given in the listing.
Nottingham. £ |

THIS PROGRAM is for normally-distributed
samples where X is the size of each category
and F(X) is the number of times this value
occurs in the sample.

The mean, standard deviation and variance
are calculated. These values are of particular
use in comparing different samples.

STANDRRD DEuIRTION
REHM L goo
Ne

LET SUM Fa=®
LET SUH D2=0
LET D=0
PRINT "“"HOW MANY wRBLUES OF >
INPUT NX

DIM X (NX)

DIM FiNX)

PRINT “FIRST

INPUT FX

“INTERURL =7

INPUT IN

FOR ZhF TO LX- STEP IN
PRINT “FOR X=",Z INPUT F

-~

I =T
> (Y . N)

M

‘ THEN GOTO 210

BﬁLL VALUES OF X AND

FOR Z=FX TO LX STEP IN
LET N=N+F (Z)

LET SUM FX=5UM FX+X(2Z)aFI12)
430 LET SUM F=SUM F+F (2Z)

44@ NEXT Z

430 PRINT "“"MEAN OF X=",5UM FX/r85

. =
46@ PRINT "“"SAMPLE SIZE='", NX

470 LET MEAN=SUM F./5UM F

490 FOR Z=FX TO LX STEP IN

n ~
BB IR BOROR I TR 1 o 4 o b o -

DHOX8ONOA (FUNR OOV DNOAL WD N (G epr
900 -66086 S9O0N 00066688898 GrUNHEF

0
I

819 LET SUM D2=SUM D2+ (D+F (Z)) »

S20 LET NaN+F (2)

53@ NEXT Z

5S40 LET SD:SQR (SUN D2 -N)

E850 FPRINT "STANDRRD DEVIAT ION=

S80 PRINT "“"VARIANCE="; SDse2

870 PRINT ONE STHRNOARD OEVIS
TION= " MEAN-SD; " TO '
HEAN+50

580 PRINT ‘TUO STHRNDARD D&'In
[IONS = s MERAN -SDaR;

: MEAN+SD+2

S9@ PRINT ;,'IHREt STANDAR U
IAT IONE s MEFRAN-Z0D#3; 2 %E
"IMEAN+SD a3

B50Q0 PRINT " CONTY

TF ITMEES gn
618 CLS

620 PRINT .

638 FOR Z«FX TO LS
54@ PRINT = (Z) F(
680 NEXT Z

THtH GOTOD 610

Tép IN

N)-
x

| 180 00TO440

100 REM "PHOMF PAD (C) P.HINTJENS 7/7/82

110 POKESS@,2%3: IFFRE(]){100@THENMAX=25:GOTO150
129 IFFRECI)C4108THENMAX=112:G0TO15@

138 IFFRECI){10000THENMAX=250

149 IFFRECI)>15008THERMAX=450

BCERE TR L

16@ N¢=" 3

17@ DIMT$CMAX,2) - TN=@

198 PRINT"JSPRCE “P$

200 PRINTLEFT#(Y$,20)"#—
210 PN=Q' IFTN=R00T0260
220 FORI=1TOTN: IFLEFT$(T$CI1.1),1)=P$CG0T0240

230 NEXT:G0TO0268

240 FORJ=ITOTN: IFLEFT$(T#<J, 1), 1) OPSTHEN260

230 PRINTT$CJ, 1)TABC11)T$CJ,2) ' PN=PN+1 : NEXT

260 PRINT"MBBNREBI"PN"OF"TN"NAMES" : RETURN

278 P=P+]: IFP=27THENP=]

280 P$=CHR$(P+64) ' 00TOSS0

290 P=P~1: [FP=@THENP=26

300 P#=CHR$(P+64):00T0S50

318 PRINT"®"TRB(B) "HELP"

320 PRINT"sX COMMANDS RYAILABLE IN DISPLAY/EDIT MODE" o

330 PRINT"N (FUNCTION KEYS)"

340 PRINT"M m+ B-SEE BNEXTR PACGE":PRINT" - B-SEE SPREYVIOUSE PAGE"

35@ PRINT"M WF1G~SADD NEWE ENTRY" :PRINT" SF33-BALTERE@ ENTRY" ‘PRINT" wF3@-sDELETE
3 ENTRY"

360 PRINT" mF7E-RETURN TO mMENUZ"

370 PRINT"MMSWPRESS “F7“ TO CONTINUER".

380 GETRS: IFA$C>"N"GOTO380

359 RETURN

420 INPUT"DNAME";R$ R$=LEFT$(A$, 10) ‘P$=LEFT$(AS, 1) IFJ=1THENRETURN

412 PRINTLEFTS(Y$,22)NSLEFT$(Y#$,21) : INPUT"DNUMBER" ; B$ : B$=LEFT$(B$, 18) ‘RETURN

420 FORI=ITOTN' IFR$=T$(1, 1) THENRETURN

432 NEXT: PRINTLEFT$(Y$,22)R$" NOT FOUND". :FORI=1T02008:NEXT :GOTOSSe

440 PRINT"Jd wax  PHONE PRD sk ")

452 PRINT"XM SMENUN" ‘PRINT"X CHOOSE ONE OF :" :PRINT“XM 1-LOAD OLD NAME FILE"

468 PRINT"M 2-SAYE NEW NAME FILE":PRINT" I 3-ALTER/DISPLAY FILE"

470 PRINT" MDD
482 PRINT"7] FOR HELP,TYPE HE"

458 POKE198,0:PRINT"TITITIT] SCHOICER ? MI", ‘WAIT198, 1 :CETAS :PRINTRS;

502 IFA$="H"THENPRINT“ELP" :FORJ=1T0600 :NEXT :GOSUB318:G0T0448

S1@ PRINT: IFR$<"1"ORA$>"3"THENPRINT"X DON‘T BE SILLY!" :FORJ=1T06@@ NEXT:G0T0440
520 I=VALC(RS$) :PRINT*M OKRY":FORJ=1TO68@:NEXT

530 ONIGOTO?70,880,540

340 P=1:P3="R"

990 GOSUB15@ PRINTLEFTS(Y$.21)">ml";

560 CETA$ IFA$=""GOT0360

572 IFR$="+"00T027Q

0

fcontinued on page 87)
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— AUTOMATIC TAPE CONTROLLER
ZX 99  ror THE SINCLAIR 2X81

®DATA PROCESSING

The ZX99 gives you software control of up to four tape drives
(two for reading, two for writing) allowing merging of data
files. This is achieved by using the remote sockets of the tape
drives, controlled by USR statements or commands.

Now only
®RS232C INTERFACE
The ZX99 has an RS232C output allowing connection with

any such printer using the full ASClIcharacter code (you can
now print on plain paper in upper or lower case, and up to plus
132 characters per line) at a variable baud rate up to 9,600 £2:95p+p

®SPECIAL FEATURES
There are so many special features it is difficult to list them
all, for example:

AUTOMATIC TAPE COPY: You can copy a data file regardless
of your memory capacity as it is processed through the Sinclair

block by block.

TAPE BLOCK SKIP: Without destroying the contents of RAM

DIAGNOSTIC INFORMATION: To assist in achieving the

best recording settings.

® ZX99 SOFTWARE

We now have available “Editor 99", a quality word processing
program including mail-merge, supplied on cassette for £9.95,
Also following soon:

* Stock Control (October)
* Sales Ledger (November) * Debtors Ledger
* Business Accounts * Tax Accountinig

Dept. YC5 Data — Assette, 44 Shroton Street,
London NW1 6UG. 01-258 0409

The ZX99 contains a 2K ROM which acts as an extension to
the firmware in the Sinclair ROM. The Z2X99's ROM contains
the tape drive operating system and the conversion to ASCII
for the RS232C output.

There is an extension board on the rear to plug in your RAM
pack (larger than 16K if required). The unit is supplied with
one special tape drive lead, more are available at £1 each.

e ol

44, Shroton Street
London NW1

Tel 01-258 0409

Jdata-assettes

O®FERGUSON CASSETTE RECORDER £28 inc. p&p. oot

Tested with ZX81, Acorn, BBC, Dragon etc. etc
Features: Din, Ear, Mic. and Remote sockets,
Tape Counter, Tone Control, Built-in Mic.,
Autostop. Battery/mains. Recommended by
Acorn for use with BBC'eomputer

Q == o ',"j'o,,—". o
C I\ olls ™ v Q d

®STAR DP8480

\ RS232C (SERIAL) £285plus £6
_ Securicor delivery
CENTRONICS (PARALLEL) £265

plus £6 Securicor delivery
\ This professional printer works with almost any

N computer with very good upper and lower case

N typeface. &80 50 A (107 ) .2,000 SHEETS OF
@® Bi-directional column widt paper
@® Switchable — Tractor or Friction Feed PRINTER PAPER

£19.50 plus £3.50 p&p.
®E690 REVOLVING CASSETTE RACK

Single — £2.99 (holds 32 tapes or 20 in cases)
Double — £5.99 (holds 64 tapes or 40 in cases)
Treble — £8.99 (holds 96 tapes or 60 in cases)
Quad — £11.99 (holds 128 tapes or 80 in cases)
All plus £1 p&p

A — | A E— E— T o R
ORDER FORM Dept yC10 Data — Assette, 44 Shroton Street,
London NW1 6UG. 01-258 0409

@ 80 chrs. per second

\

®BBC CASSETTE LEAD

7 pin plug to two 3.5mm plugs and one 2.5mm plug.
Only £2 inc. P & P,

Other leads available — please telephone.

Code | Item o No. | Price P&P| Total
COMPUTER CASSETTES | ode} 1wm o No jPrice | PAFL Towl
High quality, screw assembled cassettes supplied | = o
with library boxes. Any lengths available. b - — I S— -
C5-35p C10-37p C12—38p I e R SO T ITT
C15 - 39p C20 — 419 C25 — 43p n Cheques/PQO made payable to Storkrose Ltd.
C30 — 44[) I - “" Charge my Access/Visa No !
P&P 10% (min. charge £1.50) Signed Name
| Address _____ Ie=set I
S O S B G N NN IS EEE S A J
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SOFTWARE FILE

7808 PRINT*N PLEASE POSITION THE TAPE CONTRINING YOUR OLD NAME LIST."
790 PRINT"N PRESS ‘F7° WHEN YOU HAVE THE FILE READY."

82Q CETA$: IFA$C"I'GOTOS20

610 OPEN1, 1.0

822 PRINT"N OKAY. RERDING®

830 INPUTHL, TH!PRINT"N'TN"ENTRIES IN FILE"

840 FORT=QTOTN: INPUTH1.R$ INPUTHL.BS

830 IFICsMRXTHENTS#(1, 1)=R$ T#(1,2)=B4

(continued from page 85)

360 IFA$s"~"00T0298

550 IFR$="B"00T0442

600 IFR$="H"THENGOSUB31@

€12 IFAS="W"THENPRINT" SRLTER NAMEN" GOTO720
€20 1FAS="N"THENPRINT " 8NEN NAMER" 00T0SS0
m lmo-'rnmm-mm NARER" :0OTO738

650 !lem SORRY, LIST IS FULL" FORI=1T(2080:NEXT 0OT0SZ0

660 Je@:00SUB40E 860 NEXT:CLOSEL
678 FORI=BTOTN: IFTSCI, 1)0RSTHENGSS 870 (OTO44@
680 NEXT 850 PRINT*DM #ew PHONE PAD &&n &,

650 TH=TN+1: IFTN=1THEN718

782 FORJ=TNTOI+1STEP-1:T$(J, 1)=T$(J~1,1) :T8(],2)sT$(J~1,2) ‘NEXT
710 T#C1. 1)=As: T8(1,2)=B$ GOTOSS@

720 J=1:00SUB4QQ

730 GOSUB420 :PRINTLEFTS(YS,21)"JNEK NAME AND NUMBER'"

740 J=Q:GOSUB4@R - T$(1. 1)=R$:T$(1,2)=B$ GOTOSI0

73@ J=1:00SUB4dR

890 PRINT"M PLERSE POSITION THE TAPE FILE FOR YOUR NEW NRAME LIST."
300 PRINT"N PRESS “F7° WHEN YOU HAVE THE FILE READY."

$19 GETAS ' IFASC"NrGOTO918

520 OPENZ, 1,1, "PHONE LIST"

930 PRINT"M OKAY. WRITING®

340 PRINT#2, TH PRINT"N'TH"ENTRIES IN FILE®

550 FORI=@TOTH PRINTH2. T$CI. 1) PRINTHZ. T#(1,2) ‘NEXT

778 PRINT*J8 s#%  PHONE PAD »ex ®*,

760 GOSUB422: TNeTN-1 :FORJ=ITOTN: T$CJ, 1)=T$(J+1, 1) 1 THCJ, 2)=TSC(J+1.2) ' NEXT : COTOSSR

968 CLOSEZ2
999 GOTO440

High-res graph

Julian Stradling,
Portsmouth,
Hampshire.

THIS 1S A high-resolution graph plotter and
regressional analysis program for the ZX-81
with the ZX Printer. This program will accept
any number of pairs of co-ordinates, plot them
on an accurate graph, and plot a best-fit line
through them, giving the gradient and the
intercepts of that line on both axes.

Listing 1 shows the high-resolution plot
routine contained in programs 6 and 7 of the
ZX Printer manual, with line 2 reserving the
necessary memory, and line 3 switching the
computer to fast mode.

Listing 2 first asks for the number of pairs of
co-ordinates, which should be numbered 1 to
N, and then requests the scale of the graph.
For maximum accuracy, the smallest and
largest X and Y co-ordinates should be
entered. If you want to highlight one parti-
cular area of the graph, then it is more
accurate to enter the smallest and largest
X and Y co-ordinates of the area you wish to

display.

Lines 105 to 120 make sure that the axes are
included on the graph but, here again, in some
cases it would be more accurate to omit these
lines, and to include the axes in the display.

Listing 3 asks for each pair of co-ordinates to
be entered in turn and line 197 records them
on the printer.

Lines 220 and 225 convert them into a
number between 0 and 255 to be plotted on
the printer. Note that the bottom line of the
plot is not printed using the Sinclair high-
resolution plot routine, and the Y-co-ordinate
scale is adjusted accordingly in line 225,

Lines 230 to 240 record each point as a uny
cross, as a dot is particularly difficult to see.

Listing 4 prints the gradient of the best-fit
line, and the intercepts on both axes. The
machine will at this point go quiet for three
minutes before it starts to plot the graph, and
it takes about nine minutes before the graph is
finished.

Listing 5 plots the best-fit line. It does this
by drawing a straight line between the co-
ordinates (U,V) and (W,Z) which are the
extremities of the best<fit line on the display
used.

Lines 270 to 308 calculate U,V,W and Z,

and lines 325 to 365 draw the line,

Listing 6 plots the X- and Y-axes, if they
appear on the display. The example I have
included is taken from an experiment to
measure the speed of sound using a resonance
tube. The reciprocal of the frequency of
various tuning forks is plotted on the X-axis
against the length of tube producing resonance
on the Y-axis. The speed of sound is calculated
from the gradient of the best-fit line, and the
end-correction of the tube is calculated from
the intercept on the Y-axis.

Graph 1 shows the plot with both axes. The
smallest Y co-ordinate was entered as -2 in
order to show the best-fit line cutting the
Y-axis.

Graph 2 shows the upper section of the plot
in more detail, by deleting lines 105 to 120,
and does not display the axes. Note that the
numerical values for the gradient and inter-
cepts do not depend on the accuracy of the
display.

Each plotted point is given equal weighting
when calculating the best-fit line. Hence any
obviously wayward point, produced by a hiccup
in the results, should not be included when
plotting the graph.

LISTING 1
NDN .TAN ..
6389

ST
FOR I=0 _TO
31744 +I > PEEK

1800 .,63
18857 ,201
65 17 95
652

DIM RS (32, e ¥4

IF X¢® OR X>255 OR Y<«@ OR Y
5 THEN RETURN

LET C=1+INT (X/8)
LET R=2S6-INT Y

(2161+1)

3
POKE 3
1
1

WHESOONONLE
r4
%
-

9584 POKE 15526,CODE ASI(C,R)
998S POKE 16S27 . 2##% (B#C~-INT X-1)
S986 LET AS(C,R)=CHRS$ (USR 16514
]

3287 RETURN

2989 FOR 1I=20 TO 246 STEP B

299@ FOR J=1 TO 32

29991 FOR K=1 TO 8

9992 POKE 32255+K+8#(J-1) ,CODE F
FlJ,K+I)

993 NEXT K

3394 NEXT J

@885 FOR H=@ TO 31

96 POKE 16-144+H H

997 NE

2398 LET HPRINT=USF. 31744
399

LISTING 2

l:ENTEﬂ LARGEST X-COOR
49 INPUT BX
eéNTER SHALLEST X-CcO0
58 INPUT gﬁ
INT "ENTER LARGEST Y-COOR
70 INPUT g:;
“"ENTER SMALLEST Y-COO

sY
""’h LiELC d IS

@38 INPUT OS
@5 IF BX <@ THEN

10
1S IF BY <@ THEN
2@ IF SY>@ THEN

LISTING 3

D=0

ET E=0

ET Fa0

ET G=@

OR J=1 TO L

‘ “ENTER X-COORDINATE N

i6s’ INPUT E
¥ P “ENTER Y -COORDINATE N
isa’ INPUT T
NT T
19@ PRINT *

i
1
i
i
i

=
((S-SX) #2488/ (BX-S

Y=2INT ((T-5Y) #242/ (BY -5
Yla-l-lJ.J

BOSUB g98e

L =X+

GOSUB 99850

L YeaY-2

GOSUB 2980
NEXT

LISTING 4

=(FE=-D#*E/L) 7(6-DsD /L)
LET A= (M:D~-E) /M/L

=(E-MsD) /L
"GRADIENT = "M
“WHEN X=0, Y="B
“"WHEN Y=@., X=":R

LPRINT

-~

OO+ LEQONGERCGEOURUY N DRDNMBJl~dJn

O<AXONBAGHGMFOGBAL

W

LISTING B

(BY -B) ‘MH>=5x AND
HEN GO10

286
M)@ THEN GOTO 280
T UYas

w-l"l1.5)\15

(BY -8B .

fﬂﬂlﬁ’i}gﬁ

CRCrOrTH M

T u..th—Dl,-H
LET U=BY

IF (8Y -B) /M>=5X RAND

i THEN GOTO 306

iF M@ THEN GOTO 300
LET 4=8X_

WK ISR A R

(BY ~B}

pulolels A (ile)

or
om
b b |
Q
f.
Gn
= X1
(O
o
b 4
-
L]

IO IR

omm
4=
N
i
=
*
{}
P4
m

F THEN LET F=PBS E
O F STEP (F.258)
(UG 2D /F 58X} 324

((U+G*E/F -8Y} 324 <

Hf'l"f'l‘ rorr

rm
mo
-“n

X=TINT

{ -5X) +3)

LET ¥=IN
-8SY) +11)
GOSLUB 93989
S NEXT G

o L L0 L L) e B

bbb 1]

Wi~

LISTING 6

Yu@®@ TO 285 ;
K EINT (-8X#240/ (BX-SX) +

uﬁ
o
n

“pp
a
r
1

0 2585
(-8SY #2242/ (BY -8Y) +

fcontinued on page 89/
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DOWNSWAY

ELECTRONICS (UK) LTD. //

MORE MEMORY FOR YOUR
ZX81 OR SPECTRUM!

NE W ‘. Stand 249

P Thlll
32K RAM FOR SPECTRUM

Vi

A full 48K of memory for the 16K Spectrum — simple
D.LY.installation by just undoing 5 screws and plugging
in! “State of the art” technology — advanced design
using fewer ICs for high performance, reliability and

iy ONLY £42.50 plus p & p.

MEMORIES
FOR THE
ZX81

The Downsway 64K Memory* slots directly on to the
computer, without needing an additional power supply,
or adding any extra load to the internal Sv regulator.
Trade in your old 16K RAM Pack (any make, any age,

ny condvition) for £12.50 against a Downsway 64K

emory to bring the price downtoonly £47.45plus p&p.
Without trade-in, it costs just £59.95plus p & p — still
incredible value!

If you only want 16K of memory for your ZX81, the
Downsway 16K RAM Pack offers the same benefits of
high quality and low price at only £24.95plus p & p.

Both memories measure only 2%z x 1'% x 1in. and are
supplied with a foam cushion strip to provide added
mechanical stability.

* Reviewed in ZX Computing Aug!Sept 1982 and
Popular Computing Weekly 22/7/82.

Naturally Downsway add-on memories are fully tested and
guaranteed, but should you be dissatisfied for any reason, just
return the memory within 14 days for a full refund (and your old
16K RAM pack, where appropriate).

Please allow up to 28 days for delivery.
To: Downsway Electronics (UK) Ltd

Dept. M, Downsway House, Epsom Road,
Ashtead, Surrey.

Please send me:

Qty. Item Price Total
32K RAM for Spectrum £42.50
64K Memory for ZX81 at
trade-in price (my old 16K £47.45
RAM Pack is enclosed)
64K Memory for ZX81
at normal price £59.95
without trade-in
16K RAM Pack for ZX81 £24.95
Post and Packing £2.00
Total S
My cheque/P.O./Money Order is enclosed
NAME:
ADDRESS:

YC10
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NEW. SOFTWARE SUPERMARKET

YOUR ONE-STOP POSTAL SHOP FOR ALL THE BEST
Z2X81 PROGRAMS. FROM £4.50.

Now you can order the very best ZX81 programs with just one
postage stamp. We've started SOFTWARE SUPERMARKET to make
it easy for you to buy more programs. And, to help you choose,
we’ve selected the games we've enjoyed most: games that give
lasting pleasure, games that stretch the ZX8

All games need a ZX81 with 16K Ram.

1. MAZOGS. (Bug Byte). £9.95. “Great,” said Popular Computing
Weekly “a grossly addictive game” We agree. it's a maze game
with great graphics. You'll really feel you're running through the
maze, sword in hand. 3 different variations on this one tape

Great value

2.ZUCKMAN.(D.] L) £5.95Very user-friendly...a fast and interest-
ing game” (Sinclair User). A very good version of the famous arcade
game. If you're skillful, your name and score are displayed in the
Zuckman Hall of Fame for your friends to admire

3.3D MONSTER MAZE.(| K. Greye). £4.95. “The graphics are
incredible...and the game is very good indeed.” (ZX Computing.)
Until you've seen the full-screen tyrannosaurus rex chase you
through his 3-D maze, you won't believe it either

4.3D DEFENDER. (] K. Greye). £4.95. “Amazing 3-D graphics effects
are created as the enemy draws closer...another winner.” (Sinclair
User) Watch through your spacecraft windows as the alien craft

attack in astonishing 3-D detail
5. TRADER. (Pixel). £9.50. The most astonishing graphics as you
travel round 6 planets. This is a 48K game but only needs 16K Ram.
The print-out alone is 6'\metres long! Starts with a 25-second
Test load
6.THE ZX ARCADE PACK.(Control technology). £4.95. A brilliant
collection of fastmoving machine code arcade games. Two kinds
of invaders, one traditional, the other swooping, soaring Galaxians
Plus 6 more games, including a great graphic gunfight
7. VOLCANIC DUNGEON. (Carnell). £4.50. One of the great adventure
games. Rescue the princess, if Tou can. It took us 3 months - and
we never got bored... Fast, single-key entry. map included. PLUS
a geod graphic HANGMAN game: 400 word vocabulary (or enter
your own words). Our children's favourite.
8 THE DAMSEL AND THE BEAST. (Bug Byte). £6.50. Another exciting
adventure. Find the damsel, then kill the beast (club and torches
provided), lead the damsel out before she starves. But wait until
she screams. .. 3 game variations
9.ZX OTHELLO.™ (M.0.l) £6.95. "Recommended without reserve
itis a superb opponent” (Your Computer). The classic board game
in its"very best computer form. You'll see plenty of ‘Reversi’ listings,
but this program makes it as challenging as chess.
10.ZX CHESS IL (Artic). £9.95. “The seemingly impossible has
happened - you can play high resoiution chess on a Sinclair”
(C.and V.G.) The strongest ZX81 Chess Game around. All legal
moves: 32 opening moves: 7 play levels - 4 within competition time
limits. (Full Board Graphics available with Quicksilva CHR $ Board)
To order these games, please complete the coupon. ADDRESSES
ABROAD, please add 20p per £ for extra p&p
PROGRAMMERS! If you would like us to evaluate your software for
possible future inclusion, please send cassette, price list
e S P, et S——— e —— e Sl— SR Tt
POST TO: SOFTWARE SUPERMARKET, 87 Howard's Lane, London SW15 6NZ
| have a 16K ZX81 Please send me the programs indicated below
I | enclose a cheque/PO for £ total order value) made payable to
Software Supermarket

l Name (Mr/Mrs/Miss)

I Address A 7Y SRETRAL | I
I T _Postcode l
UK ADDRESSES ONLY. FOREIGN ADDRESSES ADD 20p per £
I [ PROGRAM AR | PRICE | NO.ORDERED | TOTAL PRICE I
| 1. MAZOGS £9.95 ' [ Sl
I 2. ZUCKMAN ‘Ljubﬁ ] I
3 MONSTERMAZE | €a95 | ks
I " 4 3D DEFENDER - I gaos | ¥ 5 =] l
[ 5 TRADER €950 | 1
I 6 THE ZX ARCADE PACK [ €95 | ﬂ |
IL 7 VOLCANIC DUNGEON HANGMAN | £450 | | l
| 8. THE DAMSEL AND THE BEAST 7j £6.50 1
9 ZX OTHELLO £6.95
I | 10 ZXCHESS I |95 | I
L 1T TOTALORDERVALUE  |£
L S — —— | AR ——— ———t | — L — St — T —




fcontinued from page 87) 1
>’
-'/
1. (2,18.6) 2. (2.2,17.8) 2
3. (B.4,19.8) 4. (2.6,20.8) 3
£, (2.8,22.2) 6. (3,24.8) P
7. (3.2.,26.2) 8. (3.4,27.6) é
. (3.8,29) ie. (3.8.31.4) *
1i. 4,353 3
GRADIENT = 8.S090908 A
WHEN X=@, Y=-1.163636 5
UHEN Y=@, X=0.1367521 Y,
i 8:8%:% 0 3850 £
5. (R.8.22.2) 6. 13,24.8 /
7. (B3.8,EBE.Z2) . (53.4.87.6;
= - (3.6‘29) 10. 13.8,21.4) P
11. (4,33)
GRADIENT = 3.329040g /
JHEN X=@, Y=-l1.i5363c = ;
WHEN Y=0, X=@,1387831 7 4
I 30 IN.B 350 BPL LL1
Label finder 0 N8 & e
South Weodtord S o END. 30 LDAES0)Y
Fanbts ¢ AVOM| This will put the program into the free space 390 CMP@£80
: between the FP variables and £2900. 400 BCS LL4
YOU ARE NOT supposed to write programs 10 DIM LL(4) :;g %T&ﬁzs
directly on to the screen — you are supposed 20 FOR A=1TO 2;DIM P(-1) 430 LDA(£90) Y
to do flow diagrams first — but for those who 30 P.$21 440 STAE16 ’
do not know how the program will turn out, 40 450 TYA:PHA
here is a facility for the Atom. 2 :LLD?-\ 460 LDA@E00
This program will print out all those Atom LDA@12 470 STAE34
% - 70 JSREFFF4
labels with the relevant line number, no 80 LDA@E04 480 STAf43
matter which text space they are in. All it does 90 STAf91 490 LDA@E05
is look for the line terminator £0D, and check 100 LDA@E00 500 STA£321
the memory three bytes ahead, which is where 110 STAE£90 510 Jg:gg?g
the label should be. It checks that the label and 120 LDY@£00 520 JSH
: : : 530 PLA;TAY
the line number are valid. If they are, then the 130 :LL1 540 INY
program prinls them out in a table. 140 LDA(£90),Y 550 LDAI(E90),Y
The program starts reading memory from }g g?P@L’)faw 560 JSREFFF4
£0400, but if you have not expanded your 170 ‘LMQ 570 JSREF7FD
Atom fully, change line 80 to LDA@£29. It i 580 JMP LL4
; : R 180 INY
finishes at £98 — but if you wish it to stop 190 CPY@E00 590
before it gets to the graphics RAM, then 200 BNE LL1 600 NEXT;P.$6;END
change line 240 to £80. 210 :LL2
The two routines in the Atom operating 220 INCE91 HEX DUMP
system are C589, which takes a number from 230 LDA£91 2850 A9 OC 20 F4 FF A9 04 85
£16,£25.£34 and £43, converts it from hex to 240 CMP@£98 2898 91 A9 00 8 90 A0 00 B1
decimal and prints it in the field width stored 250 BNELL1 28A0 %0 C9 OD FO OE C8 Co 00
. . 260 RTS 2848 DO F5 E6 91 A5 91 C9 98
in £321. F7FD prints one space.
I am sure that everybody has already found 0 <LiS 280 00" D @ C8 8 L8 By
b i y 280 INY 2888 C9 60 30 E3 C9 7A 10 DF
£FFF4 — it is in the manual. If you do not 290 INY 28C0 88 88 B] 9 C9 8 10 DD
wish to write in the assembly program the hex 300 INY 2808 8 25 C8 Bl 9 8 16 98
dump can be entered in with the following 310 LDAI£90),Y 28D0 48 A9 00 8 34 85 43 A9
routine: 320 CMP@96 2808 05 8D 21 03 20 8 C5 20
10 FOR A =£2890 TO £28EF 330 BMI LL1 28E0 FD F7 68 A8 C8 B1 9 20
20 P.A 340 CMP@122 2868 F4 FF 20 FD F7 4C A5 28
Sharp breakout P
’ 20 SC=0:N=5324B+40% (20) +20
Brlan RUSSG”, | 30 PRINT"““
Upton St Leonards, Jug_.j,!'? 40 FORX=0 TO7:PRINT" § "3:FORI=1TO33:PRINT"®"3::NEXTI:PRINT" §":NEXTX
Gloucester S50 FORX=1TO15:PRINT” §" 3 TAB(38); "§ ":NEXT
- e TR 60 FOR X=1 TO 39:PRINT"@";:NEXT:PRINT"@"
HAVING SEEN many games similar to ““Break- ‘;g g;ROPx e b
out’ for macpmes other than the MZ-80K, -I 80 PRINTSSBALL*SXs*  SCORE="}STRELSE)
decided to write one myself. The program — it 90 POKE N+1,0:POKE NyO:POKE N-1,0
is under 2K — will fit any size MZ-80K. The 100 AuS4:C1=39:D=0i E=532468: E1=401E2=411E3=39: N=53248+40% (21) +20
method used to change the ball direction is the 110 V=53248+40% (10) +20:V1=71
same as in the program “Ball Bounced” in the :gg 5;;?;2';20' Z1=1872=1:F=220:P=47
Sharp manual; variables ‘A and B being | | 130 POKE N,AtPOKE N+1,A1POKE N-1,A
substituted for S and Z. 150 GETAS:A$=CHRS (PEEK (17828))
The graphics characters in line 40 are a top 160 IF AS=" " THEN N=N-1:POKE N+2,D
right-hand graphic, a bottom-right graphic :;g EI;R?;:: F' THEN N=N+1:POKE N+2,D
and the rightmost graphic on the second row. 190 IF N<S4090 THEN N=N+1
You have six balls. The number of balls left, 200 IF N>S4128 THEN N=N-1 (continued on page 91)
and also the score, are shown after every ball.
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HE SAID YOU COULDN'TDOIT
WE DID IT!

Revolution in Teaching Program Technics
Appreciate the Real Value of Your Computer

Read ZX81 Horison (with tape)

Learn to Link Copy Move & Merge
No Programmer Should be without This Book

-----—-.-»..-.--—--—--_---_-—--_------__---...-n--w-x

Load & Save,

Tel: Amsterdam 020-278931

We can accept no responsibility
for any illegal use of these
programs.

0RO TR TET OO TUUCRTAUCORPTYUUCR UV IVERTICRCRIVCRTM TRV RO RO O

Payment must be included with order. Price £12.00 POUNDS
Credit cards are accepted.

i Cheques payable to J. McNamara/ZX81
LT T IT T T I T e e e e e e e e e e e e e o i

CONTENTS: Lo

Detective, i

Billards, t From: To:

Machine Code Programmer, T ___ Uitgeverij Wolfkamp
Call Back ROutine, | Postbus 70254

Fill Text, i (1007KG) Amsterdam.
Animated Cylist, i ADDRESS Netherlands.

FNIELRETOEERRRTEETORERTPTUERRTUCURTUERR VYRR TV TR YT RRTR T AU M=

Scotch 3M

Top Quality Digital Computer
Tapes & Diskettes

0, 10, 16 Sectors.

5-25" In Packs of 10
No 744 Single Side/Single Density @ £2.30 ea £23.50
No 744D Single Side/Double Density @ £2.80 ea £28.00
No 745 Double Side/Double Density @ £3.40 £34.00
g
No 740 Single Side/Single Density @ £2.60 ea £26.00
No 741 Single Side/Double Density @ £3.30 £33.00
No 743 Double Side/Double Density @ £3.80 £38.00
3M Personal Computing Cassettes
C-10 Digital Tapes, 5 min. each side
C10 — 5min. each side @ £0.78 ea £7.80for 10

C30 Digital Tapes 15min. eac side @ £0.88 ea £8.80
Other sizes are available on request.
Add 15% VAT to the total cost.
Cheques or P.0.’s to be made payable to:

SHADALE LTD
23, 24 HIGH SKELGALE,
RIPON, NORTH YORKSHIRE
HG4 1BD. 0765-3452

MAJOR
—FINANCIAL GAMES—
for
SPECTRUM — BBC — ZX81

Remember those marvellous old board games you used to play?
Hours of enjoyment are GUARANTEED with FINANCIAL GAMES

No.1INHERITANCE: A 2 Part game. Prove your financial acumen
in PART 1 by investing wisely at the STOCK and METAL
MARKETS; (If desperate you can try the CASINO or the HORSE
RACES). If you are successful you will enter the world of BIG
BUSINESS in PART 2. Find the SECRET FORMULA for
PARADISE COLA; manufacture and market the drink; cope with
STRIKES, FIRES, FRAUDS, CASH SHORTAGES, ETC. Your
ultimate aim is to become a MILLIONAIRE!
A MAMMOTH GAME PACKED FULL OF FEATURES

No. 2 GREAT BRITAIN LIMITED: You are PM and Chancellor of
“GREAT BRITAIN”. You must select the Party you wish to
represent and your AIM is to stay in office for as long as possible.
You must control INFLATION and UNEMPLOYMENT, maintain
the EXCHANGE RATE, introduce SOCIAL REFORMS and stay
POPULAR. The game is splitinto SECTORS: COUNTRY PROFILE,
SHOPPING BASKET, BUDGET DAY, REFORM
OPPORTUNITIES, MANIFESTO, and most important ELECTION
NIGHT (a telling time).

A COMPLEX GAME THAT YOU WILL NOT TIRE OF IN A HURRY

All Games are on quality cassettes with full instructions

-SPECTRUM 48K——— BBC 32K——ZX81 16K-
—£5.95 ea: £5.95ea—f£4.95ea—
SPECIAL OFFER: Deduct £1.50 from total cost if you buy 2 games.

SIMON W. HESSEL (Dept. YO)

15, Lytham Court, Cardwell Crescent,
Sunninghill, Berks. Tel: Ascot 25179

All orders despatched One year guarantee
within 24 hours. Money-back if not satisfied.
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SOFTWARE FILE

{continued from page 89)

210 G=E+E1%(Z)+S

220 IF Z<1 THEN Z1=-Z1

230 POKE G, V1iFoR I*]1TO JOMEXT T
240

330 POKE G,D:NEXT X
340 GOTO 380

IF PEEK(G-E1)=FTHEN Z1=-71:60T0 350

350 POKE G+E1,0:POKEG, Dt SC=5C+1:605UB4B0: GOTO310
3460 POKE G+E2,0:POKE G,D:SCwSC+1:Ziw~-71:60SUB 480:60T0 310
370 POKE G+E3,D:POKE G,D:SC=SC+1:71=~71:60SUB 480:60TOD 310

380 PRINT"@"

250 1IF PEEK(G-E2)=F THEN 360 390 PRINT“HIGH SCORE="j;

260 IF PEEK{(G-E3)=F THEN 370 400 IF SC>HS THEN HS=SC

270 IF PEEK(G+40)=P THEN 330 410 PRINTHS

280 IF PEEK(G+E1)=A THEN POKE 4514,20:USR(&8):21=-11 420 PRINT"MRYOUR SCORE="jSTRs(SC)
290 IF(S>36)+(5<2) THENFPOKE 4514, 1001USR (68):22=-72 430 PRINT"IRRNOTHER GAME 7(Y/N)*"
300 POKE G,D #40 BET R$:1F R$="" THEN 440

310 I=Z+Z1158=5S+212 4350 IF Re="Y" THEN 20

320 GOTO 140 460 IF R$="N" THEN END

470 GOTO 440

480 POKE 4514, 1:USR(48) tRETURN

Coloured squares also flash on the screen to

P mem . ) _ space
attern e Ory aid memory. Here are the main variables: 20: makes the cursor keys return values
B st 1 | NTE (): list containing sequence of 30 | 30: sets colours
John Billingham, Y Y 3 HHHH random numbers 40 to 70:  draws blocks of colour and border
London N21. i i ] C: number of notes to be remembered | g80: randomly selects note sequence
" : CC: note required 120: plays note sequence
IN THIS PROGRAM, written for the BBC Micro These notes should help you understand the | 130: clears keyboard buffer
in Mode 5, a series of notes is randomly selected | ooram; 140 to 210: Repeat-Until loop for input of notes
and played. You must iry to remember the | 10 dimensions NTE for 30 notes, | 280: resets cursor keys to editors
series, which gradually grows longer, and play removes flashing cursor, sets mode, | 290: resets colours and flashing cursor
it back by using the four cursor keys. sets character 240 to an inverse | 300 to 500: procedures.
S REM Pattern Memorwy bw J.EBi llinsham 250 #FX 15.0
18 DIM NTEC30): MODE 5 VDU 23; 8282; @; @; 0, 23, 248, 255, 260 IF GET# = "y" THEN CLS: GOTO 20
255, 255, 2355, 255, 255, 255, 255 270 IF GET$ <> "N" THEN 250
20 #FX 4, 1 280 #FX 4.0
3@  PROCRESET 250 VDU 23, 29194; @; @; @; 20° END
49 FORY=0T0O 1 FORX=0T01 390 DEF PROCBLOCKS
5@  PROCBLOCKS 310 COLOUR <X + 2#)
60  MEXT X: NEXT ¥ 320 FOR X1 = X#9 + 1 TO X9 + 9 FOR ¥1 = Y#15 + 1 TO ¥#1S +15
76  PROCBORDER 330 PRINTTABCXL,Y1); CHR$(240);
80 FOR J = 1 TO 30: NTECJ) = RND(4): NEXT J 348  MEXT ¥1- NEXT X1
%8 C=0 358  ENDPROC
100 C=C+ 1 360 DEF PROCBORDER
118 CC =@ 370 FOR J = @ TO 30: PRINTTAB(O.J); "S$"; TRABC13,J); "S%;
120 FOR @ = | TO C: PROCFLASH(Q@): NEXT @ NEXT J
138 #FX 15.0 380 FOR J = @ TO 18° PRINTTABCJ,@); *S%; TABCJ,31); “S";: NEXT J
140 REPEAT 390  ENDPROC
158 CC = CC + 1 400 DEF PROCFLASH(S)
168 A = GET: IF A > 136 THEN 160 418  SOUND 2,-15,10@ + 208NTE(S).5
178 IF A = 139 THEN A = 138 GOTO 19@ 420 VDU 19, NTE(S) - 1, NTECS) + 4,0.0.0
188 IF A = 138 THEN A = 139 4380 FOR JJ = 1 TO 200: NEXT JJ
198 IF A = NTEC(CC) + 135 THEN end = FALSE ELSE end = TRUE 448  PROCRESET
200 IF end = FALSE THEN PROCFLASH(CC) ELSE SOUND @.-15,1,17 450 IF CC = @ THEN F = 508 ELSE F = |
SOUND @,-15,2,7 460 FOR JJ = | TO F: NEXT JJ
210 UNTIL end OR CC = C 47@  ENDPROC
220 IF end THEN 240 480  DEF PROCRESET
230 FOR Z = | TO 2000: NEXT Z° GOTO 100 499 VDU 19.98,7.9,0.90,19,1,1.9,8,0.19,2,2.0,9.9,19,3,3,0,0.0
24@ CLS: PRINT “ “YOU MANAGED"; C-1° “ANOTHER GRAME?* S08 0C

Code storage

D L Clay,
Binley Woods,
Coventry.

THERE ARE three ways of storing machine
code: in a Rem statement in line 1, in a
variable, and above RAMtop.

‘An alternative method is necessary because
if one wants to load a machine-code program
for renumbering, and then load in a Basic
program to be renumbered, all these methods
are useless.

The first two methods lose the machine code
on loading the Basic program, and with the
third method machine code cannot be loaded.

This difficulty can be owvercome by the
following method. The code is stored in the
spare memory. Here it is not affected by Run
or Clear, or by loading a Basic program unless
overrun by the program.

This program will give a display showing
the various addresses affecting the spare
memory. Tests show that the address of the
E-Line, for example, may vary by 200 bytes
during running, and one may not catch it at its
highest. Also, the program, being in Basic,
will only test itself.

The Save facility is not required, except
during the actual process of Saving. During

Save and Load the Run and Clear keys will
not be pressed, since no keys are pressed
during these periods.

Hence all requirements will be met by using
a safe mode normally and switching, when
required, to a mode which will save. It is the
E-Line which controls the upper limit of
saving. So if the E-Line address is moved up
by, say, 1K bytes just before saving, then any
code in that 1K will be saved. It is necessary to
move the E-Line back afterwards for normal
use. Also, since in the saved program the
E-Line is in the upper position, the E-Line
must be moved back after Loading.

All this can be done automatically by three
lines added to the end of a Basic program, as
shown in figure 1. The lines are saved with the
program.

16405 is the address where the upper byte of
the E-Line address is stored. The +4 increases
the address by four blocks of 256 bytes. The
four can, of course, be set as required.

The whole of the spare memory could be
saved, but at about 25 seconds per 1K bytes
this would take rather a long time on a 16K
machine. To start the Save, key Goto 9992 or
Run 9992 to save or clear the Basic variables
as required. This makes no difference to the
machine code.

If the Basic program is not terminated with
Stop, or the equivalent, then 9990 Stop should

be added. If it is required that the program
should run automatically after Saving and
Loading then add 9998 Goto N. To under-
stand fully the action one needs to know
exactly what Save does when in a program.
Save means: Gosub, Save the program from
start to finish regardless of where Save occurs
in the program. Return to the line following
Save and start executing.

When you type Load “PGM”, you are
telling the micro to Gosub, Load the program,
Return to the line after Save, and start
executing. Thus the E-Line is automatically
moved up before Saving and then back again.
After Loading, the E-Line is moved back so
that in both cases the program in the computer
is ready for normal use.

The only need for care is if, after starting a
Save, the Break key is pressed. One should
then key Goto 9996 to return the E-Line to
normal. Figure 2 shows a simple program
which may be used to test the method. Key in
the program and then key in as figure 3a.

A(100) is a dimensioned variable and the two
numbers Poked in simulate a machine-code
program. Now key Goto 10 and one should
see the first result shown in figure 3b.

Save everything by keying Goto 9992. Key
New, Newline, or switch off and on, and then
Load. Goto 10 will give the data as before,

{continued on page 93)
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Developed to eliminate tedious swapping of plugs when
LOADING or SAVING programs on cassette.
ZX SPECTRUM CONTROLLER: Single switch selection of

ZX Spectrum games

1. ANDROID PIT RESCUE: Rescue the trapped miners before
they are trapped in the flooding mines

2. ICEBERG: Steer your icebreaker through thickening pack
ice to pick up survivors

3. DESTROYER: Find and destroy the submarines before they
sink the merchant ships. Novel use of sound.

5. DOMAIN: Probably the best versions of “KINGDOMS" you
are ever hkely to see

4. BATTLE: Destroy missile sites while avoiding mines and the
enemy tanks that are out to get you

All Spectrum games have User Defined Graphics, sound, full
colour and highscore.

ZX81 games

5. DEFENDER: A fast action machine code game with five
levels of play, on screen scoring and highscore. :
6. AVENGER: Destroy targets on the planet's surface with
bombs and lasers while fending off guided missiles. Machine
code, five levels of play, time and highscore.

Games 1 & 2 on one cassette price £5.95

All other games price £4.95 each including P&P

All games are in stock and we guarantee to despatch them

SAVE, LOAD & AMP modes. Built in amplifier and loud
speaker boosts Spectrum sound output. Price £14.95

ZX81 CONTROLLER: Single switch selection of TALK,
SAVE, CUE & LOAD modes. Built in microphone/speaker for

fast and reliable program naming and cueing. Price £9.95,

within seven days. Money back guarantee on all items.

ABACUS

186 St. Helens Ave,
ELECTRCNICS Swansea, W. Glam.
Tel: (0792) 50282

All items in this advertisement can be viewed before buying at the Buffer
Micro Shop, London

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

by DALE HUBBARD

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

Cassette based
Clear ““menu’’ operation
Facilities include sort, search, list, delete, change, total numeric field, save and load file, line print, etc.
Complete with demonstration file and full instruction/application leaflet.
Requires 16K Ram pack.
Applications: Recipe file

Stamp/coin collections

Inventory Control

Employee Data

Record Collections

Magazine article catalogue

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

ONLY

Access accepted
£5.95 FULLY INCLUSIVE!

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

9 Salterton Road, Exmouth, Devon EX8 2BR.
Or telephone us with your credit card order
on Exmouth (03952) 5832

DESPATCH BY RETURN
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{continued from page 91)

showing that the variable and code have been
Saved and Loaded. Run 10 will show that the
variable has gone but the machine code

SOFTWARE FILE

remains. The E-Line address has been reduced
by 506 bytes, but if the Save and Load pro-
cedure is repeated it will be found that the
code remains within the 1K band.

Although the words machine code have been
used throughout, data could be saved, and
possibly Basic programs parked, ready, after
Loading for instant recall.

9992 POKE 16405,PEEK 16405+4
3994 SAUE “PGM" DIM RILODM)
Q996 FOKE 16405 ,PEEK 16405-4 LET RI(S2) =506
93998 GOTO 1@ LET A10@) =100
FIG.2 POKE 1&%@9,39
1@ REH anHn ‘—O"\E 1&’-—.@@ - dg
54%2 FPRINT PEEK 16404 +256 xPEEK 1 FIG., 3
Rﬂgg PRINT PEEK 1810@; " ,",PEEK 1 13037
S ; Bh1 e 10,20
AP PRINT AISD); ", ";A(100) 14,
sS@ STOP S@,1ea
3932 POKF 1640S,.PEEK 1640S4+4 178551
9994 SAUE “PGM" 19,20
3396 POKE 16405 ,PEEK 16405-4
3998 GOTO 10 FIG.S3E
rIG.2

Poly-pen music
[ g

VICSo0

THIS PROGRAM will turn your Vic-20,

Richard Barton,
Dagenham, Essex.

together with a light-pen, into a kind of Stylo-
phone. Simply point the light-pen at the
appropriate position on the screen, and touch
the pen sensors to start the tone. Chords can
be built up as you go.

To stop the tones, just point the pen at the

column furthest to the left, touch the sensors
and hit any key. All the tones will stop
together — tones cannot be stopped select-
ively. This program uses the Stack light-pen,
but others can be substituted with appropriate
adjustment of values.

1 REM POLYPHONIC PEN.

2 REM FOR UNEXPANDED

3 REM USING STRCK LIGHY
4 REN BY R.BARTON,

v If:r 4

76 IFFNY(Y)=1@THENP=S]
77 IFFNY(Y)=]3THENP=S2
.78 IFFNY(Y)=16THENP=S3

PEN.

73
81
82
84

10 DEFFNXC(X)=INT((PEEK(36878)-49)/4) : DEFFNY(Y)=INT( (PEEK(36871)~32)/4) 86

20 PRINT"D" 83
30 S1=36674:52=36877 £3=36876 ' S4=36877 ' V=36873 50
50 PRINT"msBNBBRRRRF [ TCHES 92
60 PRINT"SIPBI | LI LA R LRIty 94
62 PRINT"mRVOICES. S
63 PRINT"00MNEN-5]~~~~~-~-~~mmmm=ma y 93
64 PRIN " MNSER-52-------m-mmmneem= . 100
65 PRINT"MOustem-55 - —— 102
66 PRINT" s Em-54---------m=me=e—- . 104
67 PRINT @™y 106
68 PRINT"MaEt™ERKILL TONE WITH PEN AND R KEY IN THIS TARB" 108
78 POKEV. 4 110
75 WRIT37137,16 112

209
220

IFFNY ('Y )=13THENP=54
IFFNX(X)=3THENPOKEP , 135
IFFNX(X)=4 THENPOKEP, 1 47
IFFNX(X: =3THENPOKEP, 135
IFFNX(X)=6THENPOKEP, 163
IFFNX(X)=?THENPOKEP, 175
IFFNX(X)=8THENPOKES! , 183
IFFNX(X)=3THENPOKEP . 151
IFFNX(X)=1@THENPOKEP, 135
IFFNX(X)=11THENPOKEP, 201
IFFNX(X)=12THENPOKEP , 207
IFFNX(X)=13THENPOKEP , 283
IFFNX(X)>=14THENPOKEP . 215
IFFNX(X)=13THENPOKEP, 213
IFFNX(X)=16THENPOKEFP, 223
IFFNX(X)=17THENPOKEP, 225
IFFNX(X)=18THENPOKEF, 228
IFFNX(X)=19THENPOKEP, 231
CETSS: IFS$=""THEN7S
POKES1,@°POKESZ2, @: POKESS,
9:POKES4,9:00T07S

Graphic recall

Tony Gillett,
Southampton,
Hampshire.

I HAVE MADE a discovery which should be of
interest to Atari users. First, type in this
program:
10 GRAPHICS 8:COLOR 1
20 PLOT 20,20:DRAWTO 200,20:PLOT 20,150:

DRAWTO 200,150
Now Run it. You should have a rectangle.
Now press the System Reset key. Watch what
happens when you type:

GRAPHICS 1000
The rectangle should have reappeared. This
will work for any picture or graph that was
drawn in graphics mode 8.
Also, this program simulates the Get

command in Vic Basic.
10 COM A$(1):0PEN# 1,4,0,"K:":GET # 1,A;

CLOSE# 1:

A$ =CHRS$(A)
AS will be what was pressed on the keyboard.

Column Scroll

John Hirst,
Chaddesden, Derby.

THIS MACHINE-CODE program fulfils the need
of those people requiring to scroll only a
limited number of columns, for example, only
one half of the screen. With this program it is
possible to scroll from one to 32 columns, It is
only possible to use this on a ZX-81 with at
least 4K of memory, as it requires the display
file to be fully expanded.

The following program can be used to enter
the machine-code decimal values in figure 1
one number at a time. Line 1 has 40 Xs.

LRI $.6.0.9.0.6.099906090609060.0060
PO 0000609609606
10 FOR N = 16514 TO 16552
20 SCROLL
30 INPUT |
40 POKE N, |
50 PRINT “ADDRESS “;N,”=";l
60 NEXT N

After entering the values in figure 1, list the
program. At the end of the Rem statement
there should be a single X left; if not then you
have made a mistake somewhere. Start again.

If all is correct then delete lines 10 to 60 —
not line 1, as this holds the machine code.
Input as a direct command:

RAND USR 16514

Now 0/0 should be returned to the bottom left
corner of the screen. Now Save the program,
and try the following, added to line I:

10 FORN=0TO 21
20 FOR 1=0T0O 31
30 PRINT AT N,I;CHR$ (N-38)
40 NEXT |
50 NEXT N
60 LET Z-USR 16514
70 PRINT AT 21,16+ INT (RND*16); “*"
80 GOTO 60
Notice that the machine-code program has
been set to scroll the right-hand side of the
screen. The scrolled columns are controlled by
three locations in the machine code. The first,
(continued on next page)
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{continued from previous page)

16518, is the number of the left-most scroll
column — this must be in the range 0 to 32,
The second, 16532, is the number of columns
to be scrolled — this must be in the range 1 to
32. The values of these two locations, when
added, must not be greater than 32. The third
location, 16542, is used by the program as a
control — this must be in the range 33 10 1.
The values in 16532 and 16542 when added

SOFTWARE FILE

together must always equal 33.

To alter these values either Poke new values
in directly, or from within a program. Here
are some examples:

To scroll columns 16 to 31 as in the listing.
POKE 16518,16

POKE 16532,16

POKE 16542,17

To scroll columns 0 to 15 — left-hand side.
POKE 16518,0

POKE 16532,16

POKE 16542,17

To scroll columns 6 to 15, 10 columns.
POKE 16518,6

POKE 16532,10

POKE 16542,23

The scroll can be called in your programs by
LET Z=USR 16514
but do not use Z as a variable in your program
as this will change its value.

Figure 1.

Decimal Z-80 Assembler
42 Id HL, (NN)
12

64

1 Id BC, NN
16

0

3 inc BC

9 add HL, BC
229 push HL
235 ex HL, DE
225 pop HL

1 id BC, NN
33

0

9 add HL, BC
62 Id A, N

0

1 Id BC, NN
16

0

237

176 Id ir

60 inc A

254 op N

22

40 jr z dis

1"

1 Id BC, NN
17

0

229 push HL
235 ex HL, DE
9 add HL, BC
235 ex HL, DE
225 pop HL

8 add HL, BC
24 jr dis

235

201 ret

More character

Colin Ridley, Fgaxigﬁfggzg;ﬂ

Bentley,

Walsall.

THE ZX SPECTRUM can redefine character
codes 144 to 164, but 1o do this one must enter
eight binary digits for each new character. The
following program will make this easier and
enable Saving and Loading of the whole
character set to tape.

Firstly, it prints an eight-by-eight grid with
a flashing cursor which can be moved about
using 5, left; 6, down; 7, up; and 8, right; to
draw the character the same keys are used with
the Caps Shift key also depressed.

When the new character is fully drawn, it
can be fixed in memory by Caps Shift F. At all
times the whole 21 user-definable characters
are displayed at the bottom of the screen and
the current character is displayed below the
grid.

By pressing various keys, the following
functions can be obtained:

CAPS SHIFT C Allows you to decide which of
the 21 characters you wish to
alter.

CAPS SHIFT D Delete current character from
memory: becomes a space.

CAPS SHIFT V Prints the current character on
to the eight-by-eight grid ready
for modification.

CAPS SHIFT S Save character set to tape.

CAPS SHIFT L Load character set from tape.

Once you have saved your required
character set it is only necessary to add the line

Load “File name” Code into your program to

load the graphics.

% PCM THY CHAGICTER GENEPATOR -—- DY 701N RIDLEY X1t 27.6, 1762 0 iF C
10 LET C=143 : e
20 FOR -0 70 G-'POFEC UBFR "A" 4%, 120 N0MT R POVE USP "A"47,2%% 10 @
30 PICEP 5 I 0 &y
40 CLS 9%0 I U9 NND
-0 rvpp" aT 1. l2.op0er Charscter SOner WLl t
60 PRINT AT 2,12."0ptians” PRINT AT 4,12, « FIN CHARACT { [ 0 G
CHAGE cmar'zp
O PRINT NT Y 1 T 7 JTH ClEeTC T (LA
AT 8,12."S > g AL
n-“*'.:f";‘ ¢ DR rg P
on TOR - : 8'F 29 P L~
190 FOP ¥ : T 340 SIRP <0 PLCT 0.V I O280 Gh.f 180T Y 2
110 LET Dt =0 DeldS 10 104 LET DF=C-TiRs O + PRINT AT 19.1:PFER .:o xr Tr144
DY 90 ".'.IT’ B
120 LET % ) LET- V9 N0 'OR M7} TO ©
130 PRINT A7 v ppnne FLACH 1.CHPY 1494 610 GOT2 30
140 PRINT AT 13,1 °CHAR - CHPT ¢ PRI CODE it TH0 rom 0 8:LET =
150 PRINT 07 | *Cel el o A 10 F0R Y-1 O 0
AGD LT Ce=0M% ""f IF 3«3 THON PRINT
00 P EV+ LET D T LET -T2 HENT Y MENT X
210 . 740 GOTO 120
) 808 INPUT “Entor Tile i
3

219 SAVE NF 'E‘D" JoR

920 GOT0 120
200 lrf'-l? *Entcr

920 LoD Nr CODC
938 COTO0 120

FRLen)

Tile Name " .N$
910 INPUT "Start Crisette

5 0P 51144 THEM GOTO 400

ot nit sueEpL e fie

Word puzzles

Chris Callender,
Helensburgh,
Strathclyde.

YOU MUST at some time have seen puzzles
where you have to find hidden words on a
grid. In this program the 16K ZX-81 makes
up a puzzle for you, on a 16 by 16 grid with
the option of a solution.

When the program is Run the computer will
ask for the title of the puzzle. Then it will ask
the number of words you want in the puzzle
and then what each word is. If you want a
difficult puzzle have a friend input the words.

“HOW HMANY WORDST™.

DOOHHDZ DO
HDDIIHTHD

CC O

HB

Hf‘%ﬂﬂhﬂﬂ‘ﬂbﬂnﬂo

0%
r
salCDd

AU

B2

NEXT B

PLUNESUONINAQGNESOENONEINLSOD 0T
OO‘.OOOOO00890‘00&00000&800QQ&

03 L C2 00 L0 0 RO RO RD T R RD R RO ) 15 3 13 43 4 o s ot o o

N+P (=@ THEN G

o

19 REHM UORDPUZELE BY CHRIS
CALLENDER.

LL
“WUHRAT IS THE TITLE?"
4@ INPUT TS

0 FOR B=P TO P+N STEP_S
IF BE/16=INT (Br16) THEN GOT

IF Hs(B) ¢»" " THEN GOTO 19@

NEY 2%

o
QLW L
DNB=AAO
0008

2
610 FOR R-l TO

OR B-p 'ro P+N STEP S
THEN GOTO 44@

pppag

NAAAARIAANNEOS P AP b
"
oM~

1 TO 256 STEP 16

RINT HM& (A TO A+15)

2@ NEXT A

3@ PRINT "FIND THE FOLLOUING
I D g%-.

58516508606508

" u
AT 23,09 "SOLUTION?T"

PRINT
PRAUSE 4E4
609 IF INKEYS<«»"¥Y" THEN GOTO 64

OO
11

256
ono IF s ) <> " THEN PRINT AT
-secxrrr (A-/16) ; CHRS
ccgoﬁes tgf-o-
84@ PRINT AT 23,@; "PRINTER COPY
9 PAUSE 4F4
880 TP INKEVS<>"Y" THEN STOP
858 LPRINT TAB ((32-LEN T#) /@) ;

8@ COPY
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Undercut

R Vanhove, [

Merelbeke, SEEZX=8 1)
Belgium. = TR

THE IDEA of this game is as follows: both
opponents have to choose numbers. The one
marked with an asterisk chooses numbers in
the range 2 to 6. The other one chooses

SOFTWARE FILE

integers within the range 1 to 5. If the differ-
ence between the two numbers given does not
equal 1, for example, 3 and 6, 5 and 1, or
4 and 4, both opponents may add that number
to their score.

If the difference is 1, however, the player
with the lower number must add both to his
score, whereas the player with the higher score
gets nothing at all. Thus, if A says 3 and B

says 2, A gains five points and B nothing. An

added frustration which was not in the original
game: to win, or draw if your opponent has
100 too, you need 100 exactly — all surplus
points are subtracted from 100. The game is
for a 1K ZX-81. If you have more memory,
you may either improve the computer’s end-
game or have the computer look for patterns in
the human choice — so as to “‘undercut’ him
at a hurtful moment — when he plays that six
again.

i LET §'= Plo= P}
2 LET T =96
= LET ¥ = S
- wEC
S PRINT "YOUR TOTAL =";S5;"2X81 TOTAL = ",T.; AT 2, 16%CNOT Wi, """
& FPRINT.." YOU CHQOSE "
' IF INKEY# = "" THEW GOTO VAL"7"
a LET A = YAL INEEY#
9 IF A > VAL "5" + ¥ OR A ¢ PI/API + ¥ THEN GOTO VAL"7"
1a LET C = END#CODE "PI"
11 SULEEN B'= PIAPI + YiKC > 18 + (C 25 + ¢ C 2435
+ (C > 62.8)) + (NOT VO¥CPIAPI + (C > 32) + ( C > 44>
+ (C > 63 + <C > 65
12 PRINT A."Z2X81 CHOSE ":B
13 LET C = A%(A - B <> FIAPI> + E¥(B - A = FI/FI>
14 LET D= A%CR - B = PI/P1)> + B¥(E = W<> FPILAPID>
15 LET T =T + ]
16 LET S= §-% [
17 LET U = vAL"18a"
1 IFS=U0R T > U THEN GOTO CODE "2
15 IF S >UTHEN LET S = U #=) - §
26 LET ¥ = C(NHOT W2
21 GOTO YAL"4"
38 PRIMT,.,.,.S:"=":T;" YOU WIN" AND S > T."2X81 RULES" AMD T > =i
"THAT WAS CLOSE"™ AND 5 = TiMW
Screen flash ADDRESS  DECIMAL  HEX MHEMONICS
R M Taylor, , 16514 & G MOP
Spalding, @.?:"J.I 16515 a i rOF
Lincolnshire. et | 16516 5,128 G& 50 LD B, 128
THIS MACHINE-CODE routine will workonany | | 16318 42.12.64 ZF acC 44 LD HL, 2163560
ZX-81 with 4K or greater memory. Enter a 1652 =25 25 ITHC HL
line 1 Rem followed by at least 43 spaces. | | | ES522 197 c5 FUSH BC
When you have completed this you must enter oS D - o LD C,2
the code from address 16514 onwards. llzg:jé: é*ﬁf‘ E:E },é .L]]::: :i\- ;?
You have no doubt seen many hexadecimal i ,‘.,_._‘.}':__. ;'.l,:" ':. " : e 5
and decimal loader programs for entering "':;';";'_ ];‘-':' '_§ L-EI:"_F'L'*HL-‘
machine code so I have not repeated one here. le328 ad sl INC H
After the code is entered enter, as a direct 16529 283,112 CB 77 s5IT &.A
OO 16531 4.4 28 a4 IR Z £70 165372
e 16533 2683, 183 CE.E7 RES BA
e il FI€ TRAND USR 16616 18535 238,128  EE 88 HOR 128
The program should go through the ZX-81’s 16337 112 Py LD LHL) . H
entire character set, ordinary and inverse. The 16338 29 23 inC HL
speed at which this happens produces a | | 553 16,242 16 F2 DJNZ (TG 165273
A 16541 35 23 [HC HL
he speed can altered by the value in ot b - I P
16514-16515. It should be noted that a zeroin | | 5 2242 1“"’ 0o LT'?': o A RS
both 16514 and 16515 produces the longest 1?'—"“*-:' '-'n':_-‘:'-d-."i.'.\ .:.L‘J el S '|'4;_ = TO 155252
delay. If the screen is filled with different 1'5_'545'_ 1-:"-': x E ':'1 St FOF BC ¥
characters before the routine is called, using 16546 42,128,804 2ZA 52 44 LD HL, (185142
RAND USR 16516 15549 43 =y DEC HL
as a program line to avoid the screen being 15558 12 i D A.H
cleared, then each character is treated individ- 15551 121 ES OR L
ally which produces an even better effect. It slinosasiint i s Sl ek 5 St
may also be noticed that the screen is always 1"'-:*-"-'""- Ja s el = rH If b_"'“ "_'[U ;,E“"_!'B_ 4
set to its original contents when the routine 16354 16,218 18 DA DINZ (70 1ealal
returns to Basic. This program is useful for 16556 281 D ~ET s
producing effects at the end of games.
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MEMOTECH
Excellenceo

MEMOPAH 166

Exiores the

MEMOPAR 32K

JPa
MEMOPAH 64H Operatee i 36
@ﬁg@}ﬁ e i MEMOPAN HAG . ! 3 )le -
e 9ive a fuy 408 Ran,

Memotech's Memopak Range

All five of the currently available Memopaks are housed in elegant black anodised aluminium cases, and are styled to fit wobble-free
onto the back of the ZX8I, allowing more add-ons (from Memotech or Sinclair) to be connected.

MEMOPAK 64K MEMORY EXTENSION <
The 64K Memopak extends the memory of the ZX81 by 56K, and with the ZX81 gives 64K, which is neither
switched nor paged and is directly addressable. The unit is user transparent and accepts commands such as
10 DIM A(9000).

Breakdown of memory areas...0-8K-Sinclair ROM. 8-16K-This area can be used to hold machine code for
communication between programmes or peripherals. 16-64K-A straight 48K for normal Basic use. <

MEMOPAK 32K and 16K MEMORY EXTENSIONS

These two packs extend and complete the Memotech RAM range (for the time being!) A notable feature of the
32K pack is that it will run in tandem with the Sinclair 16K memory extension to give 48K RAM total. <

MEMOPAK HIGH RES GRAPHICS PACK

HRG Main Features — « Fully programmable Hi-Res (192 x 248 pixels) * Video page is both memory and bit
mapped and can be located anywhere in RAM. * Number of Video pages is limited only by RAM size (each
takes about 6.5K RAM) # Instant inverse video on/off gives flashing characters * Video pages can be
superimposed * Video page access is similar to Basic plot/unplot commands * Contains 2K EPROM monitor
with full range of graphics subroutines controlled by machine code or USR function {

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE

Main Features — * Interfaces ZX8| and parallel printers of the Centronics type * Enables use of a range of dot
matrix and daisy wheel printers with ZX8| » Compatible with ZX8I Basic, prints from LLIST, LPRINT and COPY
* Contains firmware to convert ZX8| characters to ASCIlI code » Gives lower-case characters from ZX8! inverse

E 43
3,93 4.? t’-ﬁm

character set Y,
MEMOPAK RA.M\ : [ Please make _Please send me _ ; Price. No Total
CQmil)g 390!! HI-RES GRAP"'C\S | cheques payable to I 64K RAM £68.70 + £10.30VAT ~ [£79.00| | {4,
bk i MEMOTECHLtd,  |32KRAM £43.43 + £6.52 VAT 74905 i
3 Please Debit my 16K RAM £26.00 + £3.90 VAT _ |£29 Q"I . | I
- | ACCGSS-’IBBTClayCal’G HRG £52. 00 & i? 30 VAT £59.80 I

LedZone Al il d | o - 21

'} ANy }cwrnomcs IF £34.70 + £5.20 VAT £39.90

‘Please delete whichever . 1
A complete range of ZX81 plug-in peripherals g I g Packaging & Postage £2.00 perunit g ‘ |
Digitising Tablet RS232 Interface s |l ) TOTAL ENC A |

| S— — —— S— - ——— ——

We regret we are as yet unable to accept g SIRATORE ;= Pl b e DATE A W
orders or enquiries concerning the above § | NAME Lad d |
products, but we'll let you know as soon & J

as they become available - l Sy | 3

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

Memotech Limited, 3 Collins Street, Oxford OX4 1XL, England Tel: Oxford (0865) 722102 Telex: 837220 Orchid G
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A £15 book token will be awarded to the first correct solution
drawn from the competition bag. All entries must be at the
Your Computer offices by the last working day in October. The
name of the winner, the solution, and a competition report will
be published in the December issue of Your Computer.

If you want to set a competition for Competition Corner,
remember that the simplest solution should be calculable by a
short program rather than by any other form of reckoning.

COMPETITION CORNER

ENIGMA CODE

BY ANTHONY ROBERTS

THIS CODED note was passed to you by a
strangely-dressed man at a time-traveller’s con-
vention: He had the month right, but not the
year. It is a simple substitution code: each
letter of the original message, in sequence, has
been substituted by the code corresponding, in
sequence, with that letter of the alphabet: what

is the message?

Competition
results

DESPITE A LARGE number of entries, the
August competition for a Dragon 32 did not
inspire such flights of imagination as we have
witnessed in previous months. After much
pondering we made the winner S ] Dawes of
Lilac Cottage, Viking Hall, Ripple, Tewks-
bury, Gloucestershire. He completed the
sentence “If I found a Dragon 32 in an
Adventure game, I would . ..” with “keep 1t
on a good Basic diet with lots of raw data”.

Punsters — as incorrigible as ever — were in
good form; as in D Clarke’s “try Tolkien to
him — then hob it” and D Slinn’s “ROMp
home singing fangs for the memory”.

While a dragon suggested St George and a
distressed damsel to many people, R Patterson
planned to “make it a Pet by feeding it on
Acorns and Apples”. Similarly D Blakemore
intended to ‘“‘befriend him by feeding him on
nutty slack and fire-lighters”.

P Abraham struck a familiar note with
“tickle his keys, Peek at his bytes and Poke
him to bits”; rather different was ] Pittam’s
nicely irrelevant “turn left at Swansea and take
the M4 home”.

All the entries for the Power Cube problem
gave the correct answer — the black square.
Most of them found the problem quite easy to
solve without a program. As A While put it

“there is really no reason to awaken my BBC
model A”.

A simple solution can be arrived at if you
pair up the symbols on a face. The symbols in

any of the faces.

the middle positions at the edge cannot be left
unpaired. The black square is the only symbol
which does not occupy a middle position on

The first solution picked from the bag came
from A Smith, “Cwa Ben”, Sachelcourt
Avenue, Bishopton, Renfrewshire, Scotland,
who receives the £15 book token.

16 REM FOWMER CUBE SCOLUTION EY A.B.SMITH s

20 DIMAXCS) ,A$(ID ,5H(E,3,3) crossword,

20 FORF=1TOE :FORY=1T03 :FORK=1TOZ

48 READ Y :SHCF, Y, W=y

5@ NEXT sHEXT sHEXT

60 DATAL,7.5,3,9,.2,4,8.6

768 DATA4.32,5,8,6,9,2,1,7

20 DATA7,8,6,9.3.1,2,4,5

28 DATAZ2,4,7,1.5,8,6,3,3

186 DATAS,1,3,8,4,9,7,6,2

116 DATAS,3,4,2,9,6,7,1,%

126 A$CLD="BLACK CIRCLE":A$(2)="WHITE CIRCLE" :A${Z)="ELACK TRIANGLE"
130 A$C4I="WHITE TRIANGLE" :A$(S>="BLACK SOUARE" :A$(&)="WHITE SOUARE"
148 A$CPI="BLACK DIAMOND" :R$FCEI="WHITE OIAMOND" iR ="HEXAGON"

158 FORM=1T09 tAX M=K

168 FORF=1TOE

178 IFSKH(F,1,2)=XORSHF,2, 1 )=XORSK(F , 2,30 =RORSH(F , 2, 20 =KTHENA! (X ) =6
138 MNEXTF : IFAXCXI CPATHENPRINTA$CX)" IS ACCEPTRELE"

196 HEXTH:FRINT"NO OTHER SYMEOLS ACCEPTRELE"

208 EHD
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'Spectrum
MONITOR

MACHINE CODE DEBUGIDISASSEMBLER

@ Enter, Run, Debug machine code

® Compatible with Basic
® Breakponts & Registers Display .

® Disassembly to Screen and/or ZX Print

® Number converter Hex/ Dec Hex

@ 16X and 48K versions on one cassetls page Ma |
EDITOR/ASSEMBLEY avadable soor please send SAE for details

J.K.GREYE SOFTWARE LTD

LIE NC TN TN T G
THE NEL GENERRTION SOF TWARE HOU

"Without question the finest machine code games avaf!able
J.N. ROWLAND Product Manager for W.H. SMITH.

/ommm1m1u only £3.96
10 Games incl. ASTEROIDS, UFO, CODE, BOMBER,
GUILLOTINE, KALEIDESCOPE, etc
PROBABLY THE BEST VALUE 1k TAPE AVAILABLE.

[SCREENKIT 1| More Power to Your Screen
in 8lf your BASIC Programs
4K to B4K BORDERS any size, anywhere on screen. SCROLL in all 4 dwections
CLEAR and REVERSE PART OF SCREEN. FLASHING CURSOR
£5 70 anywhere on screen — simulates INPUT. DATA FILES SAVE & LOAD
Basic variables: Double Speed. B0 bytes machine code for INSTANT
RESPONSE. Becomes parn of Basic Program

We've done in 1k, games which some of our competitors K ALEICORRCOSE
require 16k to do!

GAMESTAPE 2 for 18K only
*STARFIGHTER Superb machine code Space Battle. Set
against a background of twinkling stars, with stunning
explosions — if you can hit the enemy!

PYRAMID Can you move the Pyramid? Make a mistake and
it will colla,..s! A Thinkers game

ARTIST The ultimate Graphic Designers aid. 8 Directions, 10
Memories, SAVE, COPY, RUBOUT, CLS, etc

Zx-mc| Machine Code Debug/Monitor
4K 1o 64K COMPLETE FREEDOM FROM BASIC for machine code programmers
ENTER, RUN, DEBUG machine code. SAVE, LOAD, VERIFY a1 double

£7 50 speed. BREAKPOINTS and REGISTERS DISPLAY. Self contamned

cannot be used with Basic. Cassette plus 36 page Manual

GAMESTAPE 3 for 18K only £4.96
*CATACOMBS A Multi-Level Graohacs Adventure. Each
level can contain up to 9 Rooms, 8 Passages, 7 Monsters,
Food, Gold, Traps, Phantoms, an Exit (to the next level),
and thera's an infinite number of levels

NOTE This is NOT one of the necessarily limited text
Adventures as sold elsewhere

“An exceflent addictive game which will keep you amused
for hours.” COMPUTER & VIDEQ GAMES

REMLOAD] Machine Code Entry/Debug

18K to B4K  Version of ZX-MC without the Save/Load/Verify facility. ENTER, RUN
DEBUG machine code. Instantly CREATE A REM LINE of any length

Compatble with Basic. Switch between Program & REMLOAD Screen
£6.95 displays. Breakpoints and Registers displays

CATYACOMMR

GAMESTAPE 4 for 18K —— - Am% Ié'l\.ﬁ e
*3D MONSTER MAZE The Game to Top Al Others P|c
Unbelievable Graphics! Can you find your way through the 6 CORKSCREW HILL ‘uresqm

Maze? The EXIT is there somewhere, but then so is a T REX
and its after YOU! All in 3D (the T.REX will actually run WEST WICKHAM, KENT

towards you in full perspectivel), you've never seen anything Mail order only 14 days delivery
like this D?JO'L% A L s SAE for more details
& MON. is the best game | have sean for the Chaoue .
gﬁaro A TER & VIGED GgMES Cheques/POs to: PICTURESQUE
“If | had to choose just one programme [0 impress an audience with the capabiities of
the ZX81, then J K. Greye's 3D MONSTER MAZE would be the one withoutr doubt®
ZX COMPUTING “Brillant, brillant brilant!” .. POPULAR COMPUTING WEEKLY

GAMESTAPE 5 for 18K only £4.96
*3D DEFENDER The Ultimate Space Game. Super fast
Machine Code 3D version of the Arcade favourite. You have
to save your home planet from the marauding Alien Spacecraft.
This is all in 3D, your viewscreen shows you the view out
of your fighters cockpit window, The backdrop moves when
you turn, or fly up or down (B flight directions), just as if you

were really flying itl But then YOU ARE! The Enemy Saucers FI NAN CIAL MD D ELLER
will actually zoom towards you in 3D, and shoot you i you let them! Your display

includes Score, Shield Strength, Altitude, Proximity, Forward Radar and your viewscreen,
which shows your rotating home planet, backdrop of Stars, Meteors, Explosions, M O D E LLER X com—— £8
Plasma Blasts, your Photon Beams, up to 4 Enemy Saucers and of course its all in

full 3D! This is a very User Friendly business modeller. It does not have the flexibility or the
A SMASH HIT at the ZX Microfair (most of the other softwars houses wanted & complexity of Micromodeller, however it does provide managers with a useful business
copy), a game not to be missed| tool and an introduction to modelling
The program gives the user prompts in order to assist him to build his model. The factors
and criteria which are considered include advertising effectiveness, salesmen sffective-
GAMESTAPE 8 for 1K only £1.96 ness, elasticity of demand, pricing policy, production capacity, production flexibility and
. . Y. stock levels ‘ !
.:mm.gum; ::s;o';t;l‘" Sl crl:ensgsxéaf r‘r?::rMo:::; The model may be used in the following applications: al To assist managers to plan the
ou can win and watch the pounds convert to Dollars. Al strategic decisions of the business enabling them to optimise their decisions, b) For the
r3) :_. Machine Code for Fast Action with 3 Speeds, 2 Bat Sizes training of managers and supervisors in giving them an appreciation of the interaction of
wasaxoUT and three angles of rebound! The best BREAKOUT around Wi porsmnt mavkating St produotiorn (RGID .8 BNREN:

G B g Y ) || MANAGEMENT GAMES |

These business simulations are realistic and are not only fun to play but are also
educational., The user will learn to interpret Trading Profit and Loss Accounts and

TINE T

GAMES MARKED * INCL. MACHINE CODE. Selnce Shews
Prices include VAT gnd UK.P. &P AUTOCH EF act E5
(Add appropriate Postage on Forelgn Orders). Cheques/P.O.s to As MD you must negotiate for leases, decide on menu prices, level of wages, advertising
d dividends and forecast levels of inflation. If you are not successful you will be made
J.K.GREYESOFTWARELTD  resigni
16 Brendon Close, Oldland Common, Bristol BS15 6QE AIRLINE — f5
. . < - . ¥ Y t decide on number of aircraft to operate, loan and fuel contracts, whether to
CREDIT CARD S:OLFESINE!;?STO[;EgggT%ﬁ2 (9 a.m.-7 i ) b:: c';':lfhnnm, andnle:’els of staffing and maintenance
PRINT SHOP — £5
If you prafer to see before buying, our range of GAMESTAPES As owner of a printing company you have to decide on staffing, paper stocks,
are stocked by the following stores, quotations, work schedule and cash requirements.
BUFFER MICROSHOP 374A Streatham High Rd., London SW16 ALL PROGRAMS INCLUDE DETAILED INSTRUCTIONS AND NEED 16K.
g:aﬂ:ge_s. 24 Gloucester Rd., Brighton; U £1 m £3 for th d £5 f“ fo
e 89 Park St., Bristol, Avon;
MICROSTYLE — 29B:lvedlerc_’C!;nxdo:v(:\‘ﬂfi.,ﬂa!h. Avon; Dlsco NT " for two, ree an ur.
gnéggé)’r;&eﬂg, T S e Melg;:n Rd., meezim,‘ e h Please state computer type and send
e T 144 St. Ge 28 Rd., Chelte g N :
W ST T Co) Comouter Bronches; b | | D Cct}\egzg tgo%:JT:IE:’H
DXTRA 5 School Lane, Kinson, Bournemouth, Dorset: SIMULATIONS I
TRADE & EXPORT ENQUIRIES WELCOME / . J . L . 14 Langton Way

London SE3 7TL
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FHEE' I Fantastic Value for money!

We won’t he

SPECTRUM is »

independent reta

8 nsserre
B worth £7.95

with every DRAGON purchased
ese your FREE OFFER
COUPON

)

DRAGON 32

expanding group of

Enter the DRAGON! - this really is unbelievable
value at only £173 from SPECTRUM! British built and
designed, it's one of the most impressive micros 10
appear for quite some time. Featuring as standard a
32K RAM (expandable to 64K Bytes) plus it offers
extensive facilities including highly advanced
colour graphics for graphs, cartoon animation
etc. It's the ideal ‘Family Computer' and will
provide hours of fun and education for YOUR
family! — see it at your nearest SPECTRUM
COMPUTER CENTRE now. But just one word

of warning - at this amazing price they're

We' balieve that ou R already selling fast so make it soon, or

crucial to you the custome hatl s why every . — A i
one of our cenlres you find fully trained phone before making a journey.
personnel, who have been trained by the l k h' -
importers or distributers themselves - so we us‘ oo u" Is‘opspec Icu' on
I
-

‘.‘ specialise in selling
home computers. Our group policy is simple - WE
WON'T BE smmu ON PRICE! - our BULK
BUYING ensures this. We select and buy the best
and pass the savings on to YOU, the customer
We GUARANTEE that if you find an item currently
advertised and in stock at another dealer and at

better price than ours - WE WILL MATCH THAT
PRICE ON THE SPOT.

Onlytrainedpersonnel
at Spectrum!

know-how

know and understand the products we sell and sm‘r“m st"sn'lo.nl nrlce
B Powerful standard 32K RAM (expandable

can h?u every customer even 1Ihe complele
to 64K E%,'J_"wl
9 Colour, 5 resolution Display.
Extended Microsoft colour BASIC (as
standard
Advanced sound with 5 octaves - 255 tones.
Professional style editing, e.g. extract line,
auto find reinsert

beginner. At SPECTRUM we find the RIGHT
Professional quality keyboard.

equipment to suit your needs. Handing over sealed
Centronics Paralled printer interface. PRICE |NC VAT £193 95

boxes s not our line - ouwr service includes
‘hands-on’ experience that we pass on to YOU
Serious programmer/user - the BASIC on SOFTWARE for DRAGON 32  Graphic Animator £6.91
CARTRIDGES EX. VAT Quest £6.91

this machine is similar to that found on Beserk £17.35 Madness and the Minotaur. . £6.91

SPECTRUM service centres will ensure that
should your machine ‘go-down’ we will get it
machines costing 3 times the price! Cosmic Invaders £17.35 Selectionof Games. . . . £6.91
Meteroids £17.36 Selection of Utikties £6.91
B Uses almost any cassette recorder. Ghost Attack £21.70 Examples from Dragon
! CASSETTES Manual £6.91
B Standard file handling ON TAPE. Computarvoice £6.91 Personal Finance £6.91

Above piices excluding VAT

running again as quickly as possible. We also
offer extended warranties at reasonable prices
too!- ask your SPECTRUM HOME COMPUTER
CENTRE for full details

New Spectrum

Computer Centres
now at:

ASHFORD

(Middx.)

BATH
EDINBURGH
GLASGOW
HATFIELD
LEICESTER
LONDON N.1.
MANCHESTER
RUGBY
WIDNES

COMPUTER

Great Value from Spectrum! J)UWUQQWWWQQQW
SEIKOSHA GP-100A

_‘ UWU

Graphic Printer

4 FREE ¢ =

= GOUPON

_fali_ EBE AEFEBS
IU umm dl“’ o1 tnié rﬂ![ urrcnoa

papEr 1
Worth £11.95

with  peery $l|l0$”l T

~- g'\__ Y

N 3 ¢ printer at a price
you can ntord “: SEIKOSHA GP-100A - Terrific
value 2t under £200 from SPECTRUM. Standard Centronics com
patable interface for easy link-up with most micros, ] Full graphics capability
B Printing speed 30 chars/sec. [l Double width character output under software control.

1 d d @ width character can be intermixed on same line [} Paper
of feed. ] Print position addressable by character or dot

A

)

|

Il

featured in our advertisements,

present this coupon at time of pur-

chase, and your SPECTRUM dea-

ler will give you the FREE goods

relating to the purchase.

Offers expire on 31.10.82 & apply
ro featured free -“ffe.:. only

DEALERS!

(or prospective Computer Dealers!)
If you would like to know more about
becoming a SPECTRUM APPOINTED
DEALER on an exclusive area basis,
please contact MIKE STERN or
ALAN WARREN on (0727) 66646.
Spectrum (U.K.) Ltd., Unit 6, Mariborough Trading
Estate, Lattimore Road, St. Albans, Herls,

_OOOOO0'0'000‘0000000000000000 |

UQQQQQQUWU |

Sueclrum Low orice £189-00 i vircans

0 availat mtarfaces for GP-100A/GP-100VC Ex. VAT Inc. VAT

=) iannoannao0aa00000
s
SEIKOSHA GP-100VC APPLE SERIAL £45.00  £51.7% b skt 2y
(Built exclus f APPLE GRAPHIC £55.00 ([62.75
clusive for VIC-2¢ VIDED GEMIE £35.00 £41.40
ONLY £209.50 Ex, VA Cables for BBC MICRO, ACORN, see nex' pnge
; . TaR 1600 1348 T T T

(£240.33 Inc. ¥4 R&SOR. ATARI

‘\

e IX pectium Computer manufactured by Sinclair Research L1d

Spectrum Computer Centres have no connechon what
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ATARI

Spectrum’s prices now
lower than ever — plus s

WORTH £19.95 with every ATARI

super FR EE Offers tOO! 400 purchased - Use your FREE

OFFER coupon

From household budgets to analysis of bond yields. From loreign m

languages to spelling or geography. From missile command to
PACMAN - ATARI does it all, EXCELLENTLY! See the tlop

L
selling ATARI range at your nearest SPECTRUM COMPUTER F \
CENTRE - NOW! and save even more! u |
ATARI 400 16K RAM £173.00 ===

(excluding programmar kit) Price inc. VAT £198.96 o 1
WORTH £19.95 with every ATARI
ATARI 800 16K RAM £434.00 B
= OFFER COUPON
(includes programmer kit) Price inc, VAT £489.10 —
Additionsl Equipmaent EX. INC EX. INC. : i 1
VAT VAT VAT VAT
Program Recorder (4300 (£49.45  Conversational italise (3477 [N
Disk Orive ... 26000 £209.00 Conversatieas! Spanish (3477 £39.99
Thermal Printes £173.00 £190.95 Hangman £1303 fam
Intarface Module {11738 01356.00 Scram 1738 £10.99
Accessories Toweh Typing £17.38 £19.99
16K Ram Pack | {5652 (£65.00 Mesic Composer (Cart,) £31.30 £35.99
:”e‘ll"‘f’;;"" f‘:i 1:; ::::: Home Entertainmant
R T Y : Astaroids (2608 [29.99 10 FLOPPY'S
Printer Cable £24.78 [20.50 x 1.7 4.99 ,
R . LN LN - Deemee) . g WORTH £13.50 with every ATARI
$231C Cable o Blackjack (Cassette) 01303 (1498
Monitor Cable 214 [25.00 . wesi . . DISK DRIVE purchased - Use
Caverns of Mars (Disk) 2808 (N
syl (348 L4992  Contipese £2608 £29.99 your FREE OFFER COUPON.
Dos. 2 Master Diskettes .. (1812 £21.89  WPEER 1173 £24.98
Books and Manvals Computer Chess 3 y e
Wiler Masssl £6.21 [5.99 Migsile Command (2608 C20.90
Py - : Pac Man 2608 £20.99
Bavic Reference Manual 5.2 £5.99 B Rbadad 1608 £29.99 o
Dos. 2 Manual D TUERE ey . -,
1 Star Raiders £26.08 [29.09
Dparating System Listing (043 M. g s e
Super Breakout (11,73 fam
Dos. Utslities Listing e 3.9 Vides Easel 17 £24.99 s
Atari Home Computer Programs— A y : 5
Home/ OMice Programming Languages & Aids
Graphit £13.03 D4 Assenbler Editor {3477 9.
Statistics | £330 fam Pilst (Consumer) (5217 5099 7
Home Study Pilet (Edecator) £78.25 (8999
Cassatie except where stated) Entertainer kit |Star Raiders 4 Boxes Tnhermal PAPER
av. 10 Pregramming | 1738 £19.99 Missile Command and Paer WORTH £16.00 with every ATARI
Inv. te Programmiog 3 (1999 [22.98  Joysticks) : £60.85 (69.99 PRINTER purchased - Use your
Canversational Frenth (47 99 Programmer Kit (Bass ¢ £
Conversational German . e Cartridge and Manuals 4347 (4998 FREE OFFER COUPON

INVADER'S l

\ CARTRIDGE
\ Worth £18.95
\ with every TEXAS T1/98/4

| perchased - wse your Frea
\ (Otter Coupor
J

-

A very expandable and comprehensive micro from TEXAS INSTRUMENTS - and now avail-
able at super LOW prices from SPECTRUM HOME COMPUTER GENTRES.

g
;
:

The VIC-20 represents superb value-for-money from SPECTRUM. A truly
expandable computer system which can be as simple or as complex as yout
needs require, ldeal as a home micro with a large number of educational &
games cartridges available. Equally, with additional memory expansion,
a disc drive and printer, i1t becomes suitable as a small business system,
powerful enough for stock control, book-keeping and payroll generation

I Memory expandable to 32K |} High resolution (full PET type) graphics
B 16 Screen colours & 8 border colours [l Plugs in to your T.V, or monitor
B Add Disk Drive & Printer for impressive 170K Byte system [} Can act as
an intelligent terminal for a larger computer.

Spectrum '50
SENSATIONAL o i

price only
Pr

VIC C2N Exc. VAT Inc.VAT
cassette unit £35.00 £40.25
VIC Printer £200.00 £230.00
VIC Single floppy disk

drive (5%"). £344.35 £396.00
3K RAM £26.04 £29.95
8K RAM ... [35.09 £44.95
16K RAM exp.

cartridge . £6517 £74.95

Super exp. H
Res cartridge £30.39 £34.95

Joystick £6.52 £7.50
Games paddies [11.74 £13.50
Prggrammers

Aid cant £30.39 £34.95

Machine Code £30.39 £34.95

Basic |

1). £10.00 £14.95

ice inc. of VAT £169.63

Exc. VAT Inc.VAT
GAMES
“Avenger'’ £17.35 £19.95

“Star Battle™” £17.35 £19.95
“Jelly Monsters’ £17.35 £19.95
“Super Lander’” £17.35 £15.95
“Road Race’” £17.35 £15.85
“Rat Race” £17.35 £19.95
“Blitz"' (cass.) £4.34 £4.99
BOOKS

Learn Computer Programming with
the Commodore YVIC£1.95 No VAT
VIC Revealed £10.00 No VAT
VIC 20 Prog. Reference

Guide . £1485 No VAT
VIC Computing
Magazine £0.95 No VAT

Super RABBIT Software for VIC-20

Save 50p on rec. price of the following super quality games. Inc. VAT,

Myriad .. £9.48
Frogger 3 £9.49
Space Storm . .. . f£6.49
Ski Run £4.49
Cosmic Battle £4.49

Super Worm A £4.49
Rabbit Function. . . E4.49
Charset 20 , £4.49
Rabbit Base : . £14.49
Rabbit Writer - - £19.49

BOOKS

We stock an extensive range

of books to help you.

Here are just few to whet your appetite.

CP/M Handbook

DON'T
Programming the 280
Programming the 6502

Your First Computer

BASIC Handbook (2nd edition)
A-Z of Computer Games

Atari Basic Gy B
Basic ""BASIC’ 3

BASIC Computer Games

BASIC Computer Programs for B

£11.50
..... K £9.65
£11.95
£10.75
£7.75
£14.95
£5.60
» £5.95
£9.95
s £6.95
usiness (VOL 1) £8.55

NO VAT ON BOOKS

B 16K RAM (expandable to 48K) W Extensive range of solid state software
B Built-in 14K Byte BASIC Interpreter f;;:?hai:"eim?;:ualgiava”ame from games SANYD Exc.VAT Inc.VAT.
S S N aOeNOF W Optional _programming _languages - [l i 56 Tassewie aserder {for use
16 Colour High R lut hics SD PASCAL, TI-LOG S ! ’
kool i o s o o UCSD PASCAL, TI-LOGO & ASSEMBLER. B c77 3108 14" Colowr TV Set £199.95 £229.95
. " ACCUTRAK
} s ' .ﬂo Price inc VAT C12 Cassettes £0.43  £0.50
‘ Dec "lm [Ice Single sided, double density disks(for
| £1 98-95 Commodore, Atari, Apple, Tandy etc. £1.70 £1.95
T PERIPHERALS - e
o X e Tembatons City (1996 [22.95 Double sided, double density disks
—Jjust arriving in U.K, VAT VAT i (1596 £22.95 (for Sharp and Superbrain) £287 £3.30
Spanch Symthexirer (8170 €986 Cw'Wan (134 [20.95 Single sided, double density double track (e
Paripharsl Exp. System (14178 [169.9% Mirchnar £2343 (2098 =R ke acnl £ 1
Bles Cont. Card . ... (12410 14295  Adveatars § Private (31.26 £35.95 disks (for Nascom and Commodore 8050) £2.30  £2.65
Desc Drive (23474 (26995  Education Disk Bank Interlocking cases for diskettes £3.91 £4.50 Pr
RAM Exp. Card 17957 (20050 Nurmber Majic 0213 Disk head cleaner £13.00 £14.95 Sa
w int €340.78 [399.9%  Adética/Sebt | (1343 £26.95 gl Y !
l:ol:::-"['-lzmm-m Teach poarsell beginsars BASIC (s (060 Single part 117 x 93" printer paper, Sa
11 bevadens .. (1848 £18.9%  Home Busiget Masagement [19.98 £22.9% box of 22u0 sheets £10.39 £11.95
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Incredible Value!

r2604 2995 | BMC 12" Green Monitor

B 18 MHz
band width
B Green
and black
display

Spectrum LOW price £69.00
79.35 inc. VAT)

Ex VAT Inc. VAY
ince 12° Monitor £86.00 £98.00
nyo 12" SM-12H £84.00 £96.50

nyo 14 SCM-14H

Colour £350.00 £402.50

Spectrum Computer Centres have no connection whatsoever with the ZX-Spectrum Computer manufactured by Sinclair Research Lid,

:t!!h‘:“:“’,"
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oy Attention real computer enthusiasts!
il NASCOM -
— ) Edition

'\:w. ® ‘ on h niter
B 2 5. D cavEEl L, .

' NASCOM Special Edition.
- Are you a real computer enthusiast? if you're looking

U !:..'.!,.g“':-...:‘.f‘.-‘:;in‘nc g X of so’ﬂmnakre'
I‘" % ‘~ ‘hpeursh:sau

7 | t 1 % & for a machine to take you way beyond the sphere of
. sl ol A A A
‘ j '_ﬂ;‘.ﬁﬁi A 4
mm? |/
R

than the NASCOM SPECIAL EDITION. To give you
some indication of it's scope ils already been
adopted for many commercial applications
including Hotel Booking Systems, biood group-
ing, weaponary & sateliite tracking sic. Now
SPECTRUM bring you the opportunity to embark
on a remarkable sphere of computing with the
infinitely expandable NASCOM. It's a terrific
buy! - Trade-in your old machine & trade-up
to a NASCOM SPECIAL EDITION - NOW!

a normal domeslic computer you need go no further

A

Desk top genius! - the all-in-one SHARP MZ-80A. A personal computer designed

with the serious user in mind. ready to run the moment you get it home. Built-is

keyboard, CRT 9 display and cassette data storage with 48K RAM. The BASIC B Programmable in BASIC and machine code [} 8K Memory expandable easily to 56K
with extra useful additions, offers quite a powerful micro for the home or business with plug-in board W Facility for up to 206K onboard memory [l Super colour graphic
B 4K Byte ROM + 48K Byte RAM + 2K Byte Video RAM W ASCH profiled facilities | Full range of disk drives, printers & various inpul/outpul facilities can be

keyboard + numeric pad | 2 page Video RAM allows screen to be scrolied up added W Supplied complete with Mains Lead & Plug, TV, Monitor & Tape Recorder

' or down, [l CP/M available. connections. ‘
> Price inc. EX. VAT
spectrum LOW price
L) £546.25 lnw 4 Prince Monitor illus. extia
MZ Software from SHARP PERIPHERALS FOR MZ80A Ex INC £

R . NASCOM Special Edition 48K RAM Board
VAV VAT price (ready to plug in) £130.00 ex. VAT (£148.50
Twin Hoppy disk unit (517) £550.00 £678.50 inc. VAT)
Single floppy disk unit { 00 £460.00 ; e
2 ; Floppy disk mterface card {10000 £115.00 ' ~
Pakman (48K) £8.00 S XT3 { a
: . o| Floppy disk cable f £27.50 IN F“EB ‘
_ﬂ_!em“"s g::ﬂ Master diskette and manea £ £35.66 .
Frogger . .. . . " pea g0 | Expension umit (disk drive ok iete £180.00 £115.00 2  PAPER
s : £18.50 Chosen by SPECTRUM for their reliability, the superb ‘ Worth £11.95
:rubhaga g ke SHARP HAND HELD COMPUTERS new top quality graphic printers from EPSON. New wh e 108 s
Mdventurs . . . . . AR T : 2z i features include super & subscript, underlining & / ‘ b e '
NG 01 BTN e s o LFO SRR . Ve woll deletion. !f you're looking for an up-market printer 2t a : ~ o
:93 O*EUK lf‘lg:g establishe & the new 1500 Mode down-to-sarth-price, call in and see the EPSON L.‘ / ..
Mus omposer . =
Senior Maths £5.50 | SHARP PC1211 £65.00 Ex. VAT l range at SPECTRUM. ¥ 25
sems Qudgel. . ... .« .£5.50 (L4 .72 YAL) = Madsl X. -
Nord Pro (Cass) ...-£39.50 | - -4 ? . _ VAT VAT
Word Pro (Disk). . £79.95 | SHARP PC1500 £147.48 Ex. VAT . MKS’Q 3 : £299.00 £343.85
Data Base (Cass). .. £29.50 | (£169.95inc. VAT) M'R'ﬁﬁ FiT Type lii £335.00 £385.25
Jata Base (Disk) . . £59.50 s e MX100 Type HI £429.00 [433.35
: 3 PC 1500 Printer/cassette interface £130.39 £149.95 Please see your SPECTRUM dealer for prices
All KUMA prices excluding VAT, PC 1500 4K RAM upgrade (4343 [£49.95 of INTERFACE/CABLE options

There'sa SPECTRUM HOME COMPUTER CENTRE near you...
ALFRETON GUILDFORD NEWCASTLE-ON-TYNE

WATFORD

Gordon Harwood Photosave The Model Shop Square Deal Newcastle Camera SRS Microsystems Ltd
69/71 High Street 18 Cheapside, Bradlord BD1 4JA | 23 Swan Lane. Guildford 375 Footscray Road & Computer Mart 94 The Parade. High Street
Alfreton, Derbyshire West Yorkshire Surrey GU1 4EQ New Eitham, London SES 16 Northumberiand, Court Watford, Herts

Tel: 0773 832078 Tel: 0274 308598 Tal: 048339115 Tel: 01-859 1516 Newcastle-on-Tyne Tel: 0923 26602

Tel: 0632 327461

Ashford Computer Centre F!P'lcolﬂ ’ Ca:mu_r- .Aus : Electroleisure NOTTINGHAM Bell & Jones
2 Station Parade, Clarendon Rd ! Uyeens Rod Brighton, Susse» ': ;.'L“.'.i'-U:‘!E' Division) 120 Notting Hill Gate Cameo Computers S5 Obsons it
Ashford. Middiesex Tel: 027323634 = L AME'S Resd. Harrow, London W11 8/9/10 Trinity Walk, Nottingham. | \West Bromwich
Tel: 0784244 - 217029 Tel 0602 42912 Tel: 021 ‘
R CAMBRIDGE Tel: 01427 5463 T2t B Tel: 021 653 0820
BASILDON R Fas & HATFIELD MACCLESFIELD _|J READING ___ JEwiones |
AN gt P::'f:,e Cambriige M 7 Camera & Computer Centre David Saunders Computer
Godirey's ol 92230800 s gt - : 118 Mill Street, Macclesfield Centre Computer City
28-32 East Walk, Town Centre : Crowlord Rand, Hatheld. Horts. | g iry 8 Yield Hall Place, Reading 18 Victoria Read
Basildon, Essex Tel: 82 64137 {Temporary Tel- 062527488 Barks Widnes, Cheshire
Tel: 0268 289378 Randall Cox iz s Tel: 0734 580718 Tel: 051424 9398
':: 21 H gt ‘:_‘,7 fir:al!E Cardaft MANCHESTER
el BLLd 31300
isher's 8 Exchange St., St. Ann’s Square tiding Lt
2/3 Market Place DERBY Bass & Bligh Manch;s:el A2 THL . :h,'l ':,:9:;|h;:::;:‘c‘::t: 11 Mesnes St.. Wigan, Lancs
Basingstoke, Hants C T Electronics 4 Lower Briggate, Leeds Tel: 061 832 6167 T g GI’SﬂS 70522 ki on Tel: 0942 44382
Tel: 025622079 1 he Spot. Derdy W Yorkshire el: 0788 705
Tel: 0332 44760 Tel: 0532 45445

MIDDLESBROUGH TEDDINGTON
BATH EDINBURGH LEICESTER McKenna & Brown “Andrews’ Harpers

Youngs 190 Linthorpe Road 49 Broad Street, Teddington 71-73 Commercial Wa
ftw . < . ' . i T v, Wokin
?;YN:;::’EM“ éh‘cn‘smtun Centre 40-32 ?Elvulrbl. Middlesbrough Middiesex Surrey ;
S i/ itligua St.. tomburgh Lecester Tel: 0642 248345 Tel 01-977 4716
Tel: 022561676 Scotland Tel: 0533 54774 Tel: 04862 61061

Tel: 031 557 4546

Sherwoods ASP Micro Systems Turners Surrey Micro Systems Ltd. David Waring Ltd.
Great Western Arcade Victor Morris Litd 185 Upper Strest, 29-31 High Friars, Eldon Square, | 53 Woodcote Road, Wallington, | Marmion House, High Street,
i Birmingham 2 340 Argyle St.. Glasgow G2 Ishagtea Newcastle Surrey, Worcester.

Tel: 021236 7211 Tel: 041 221 8958 Tel: 01-226 9392 Tel: 0632 812501 Tel: 01-647 5636 Tel: 0805 27551
R e 3 D e TR e e T T e e e e ST S S P (I A b £ AL g e A O, A .
COMPUTER DEALERS! MAIL ORDER Up to £1000 INSTANT CREDIT with a V.A.T.

ot prospective Computer Dealers!) When it comes to MAIL ORDER our SPECTRUM CHARGECARD You will see that we guote our prices
! you would like to know more about becoming a service is FAST! wih SECURICOR With a SPECTRUM CHARGECARD you chosse the credit both including VAT and excluding VAT
SPECTRUM APPOINTED DEALER on an exclusive area DELIVERY 10 anywhere in the British limit to suit YOU. e.g. a monthly payment of £10 gives no hidden 15% to suddenly up-litt
Basis, please contact MIKE STERN or ALAN WARREN on Isles. - Ask your ne SPECTRUM you £200 credit. Ask your nearest SPECTRUM COM- your bill but also making our prices
0727) 66646 dealer for further details at time of PUTER CENTRE for written details on how to apply for sasier 10 compare with our competitors,
Spectrum (U.K.) Ltd. Unit 6, Mariborough Trading Estate, ordering your SPECTRUM CHARGECARD - NOW!

Lattimnrs Raad St Albans. Merts. (Typical APR 30.8%)

Not ail stores carry every advertised item, please phone before making a joumey — Prices correct at time of going to press E. & O.E
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SPECTRUM ZX81 LI G [ nQscom

o Sl e Colossal Adventure......... 10KI32K., . . .= 393 £8/£10

n stock the full range listed Computer 1

scom RAM B 16K The classic mainframe game “‘Adventure”, with all the

The MZ 80B and a full range | Board Y s T £92.00 treasures and creatures of the original. And with 70 extra

Board (buily) £100.00 £115.00 rooms!
Additional 16K RAM £15.00 £17.25
APPLE Addivonal 32K RAM  £30.00 £34.50
ApIO AN Compursr Systams 1 | 4o e ety e S G 00 RTde 56 Adventure Quest.......... ORI .. ... . £8/£10
ek and we are an authorised ‘irrfr!’ \Z—JB-\-J.'-J kit e § ‘.L‘lf,' £51.75 From the Great FOI’eSt, up Orc Mountain, braving fire,

Centre for Apple PIO Option 12.00 £13. i
Bt i PIO Optio; e £16.?g swamp and caverns on a quest against Tyranny. Face

- 10 Dplion

for Jarman Business Systems UART Ootion 1600 £18.40 vampires, demons, wizards, 200-foot worms. . .
Nascom Single Disk

NASCOM Drive inc FDC Card £470.00 £540.50 Adventure games are fascinating. You enter English phrases

o | and the computer acts as a window to worlds of magic.
Nascom 2 (kit) No user k.-\r»‘ ' g i STOP PRESS-

£225.00 £258.75 Scoop purchase of Every Level 9 adventure has over 200 individually described
Nascom 2 bulg Nowser RAM NAg’Jgguhqalcrqu;ePfS_ﬁﬂafStockvl locations and a game may take weeks to solve! Only our
o Fong B 01 ; e SO SR combination of data and code compaction allows so much to

" £35.00 £40.25 with ‘IMPRINT’ ROM. be provided.
Nascom Micro-ed 8K Computer Previously £325 plus VAT.
T T i e Now £199.95 exc. VAT.
8K Compute £429.95€8494.44 |  £229.95 inc. VAT.

f peripherals

FREE P&P. NO VAT. Money back if unhappy.

SRS MICROSYSTEMS Supplied on TDK cassettes. Sepd order, describing your

& e bilgh Strant, Widiord, Herts computer, or a SAE for full details of all our programs to:

lLIL,L,P one U‘fil,l 26602 :
YOU'LL VALUE OUR EXPERIENCE, YOU'LL

VALUE OUR PRICES. FREE SECURICOR DE- LEVEL 9 COMPUTING

LIVERY OR POST ON ORDERS OVER £50 =
saff have creaied  need for Digger and bett 229 Hughenden Road, High Wycombe, Bucks

_./
IIIIIIIIIIIII!IIIIIII/""\e prmmmmmS

“WINGED AVENGER"
and
“RENUMBER"’

SPECTRUM VERSIONS

THESYMBOL OF VALUE

f’

URTITHIES

U

§
4
G‘
m
o
>
<
b m
4
@
m
]

===Fast and furious SPECTRUM version has SOUND and defined GRAPHICS. 7 LEVELS
16 00 | ===3 WAVES, MOTHER SHIP, HIGH SCORE. Spectrum or 16k ZX81 at £4.50
R and

=" DO NOT PASS GO
—RENAMED under protest. A simulation of THE best selling board game. You know Park==
==Lane and all that. Up to six players all board features handied by the ZX81. No cheating == =
_»?luwnd £6.95

=—"TRADER JACK"
==An adventure trading game. Are you an entréepreneur. Can you beat the system. All the ==
—DECISIONS are yours. Stand or Fall. Uses all but a few BYTES of 16k, Are you as good==
=——=as you think! £5 55

‘GREATEST GAMES NO 1

===TEN Yes 10 good games on one tape. Intended for XMAS but ready early. Most
— 011130 MA@HF‘U?COOE. all worth playing. MacMaze, Gobler, Astro Defender
=Vampires, Suicide, Minefeld, Frogler, g'drtrvke Dictator and Bomber. Only 50p a
.—.dem‘ A good buy at £5.00

— MENU"
==A directory program that site at the be nnnng of those cheaper CB0/90's. When set up
==MENU lists program TITLES, POSITIO APE, and the LENGTH of all programs
==Now you can put a whole LIBRARY of PROGRAMS on one tape and find them quickly
——-A:f':! 50 it will pay for itself
=="ADVENTURE IN TIME"
—-Nov for the first timer. A 16k ZX81 10 run an adventure of around 60k. The most
.._exl avagant game for the ZXB1. Only £8.00

=——"RENUMBER DELETE'
= CODE, a fast and efficient program renumbers all RUN's, GOTO's, GOSUB’s
—LIST s, LLIST's. Renumber or Delete all or BLOCKS, Only £4.95
—a ZX81 TOOLKIT'
==3 further features added 1o RENUMBER DELE E. Decimal M/CODE loader, handles
==LABELS and TEXT, with EDIT f»n ures. 1st REM Expander, instantly expand the 1st
=——=REM ready for the LOADER to fit MFM()RY LISTER instant display of 66 BYTES and
_LOCATIOKJS Page forward or back at a single KEYSTROKE. £6.95

Following the success of our ZX81plinth we have introduced a E‘”w?m;émﬁé‘éur”&ﬁdv%%aéi’s"* till XMAS. Al ZX81 programs need 16k. Submissions
workstation for the Spectrum. This stylish ABS plinth raises and
tilts the TV for better viewing whilst angling the Spectrum and
making typing easier. The PSU is hidden underneath, the printer

WORK FORCE
and cassette may still be used, and a matching,stackable unit for 2 -
Microdrives will be available.

140 Wilsden Ave., Luton, Beds.
::}eliurlm%zrf)dmésﬂgnéki South Coast Road Industrial Estate,
visvirttcn bevseres Shassbecsissebbns oo S
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plus £2 postage
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SIS

ost foday to: Print 'n’ Plotter Progucts (Y7) |19 Borough High Street

London SE1 9SE (or detall your requirements in a leter

Please forwara me Manuals @ £1.50 each
Packs of Printer Paper @ £10.95 each
Print ‘n’ Plotter Jotters @ £3 50 each
Print 'n’ Plotter Films @ £2.25 each

All prices include U K. VAT, postage and packing

Remittance enclosed Please bill my Access/Barclaycard/Visa

No

Name

Address

FOUR NEW

VIC ADD-ONS
FROM ADDA

Light up with VicRel. VicRel is a control relay that plugs straight
nto the Vic user port to give simple, programmable Swatching of
|

electncal apparatus in the home, office or factory Its Six relay outputs
can control door locks, lamp 5, tools, ventilators. And

WO Inputs affow the Vit ioead sgnalsfrom =
external sources such as thermostats, push
fons or light activated switches. VicRe
3tes black boxes full of wires and
ents one of the most excibing, value
formoney, firmware additions to any Vic
omputer system

£28.95 i

Plot away with VicGraf. Ths carindge allov
the complicated equations and functions of graphs. The menu screen
B activated by the Vics special function keys

stomatically plot
graph, cefine new functions tersection. find the
naxima and minsma of a function.

d to change them. A necessa

AOWS you 10 Check current

tive addibon to any

be explored £2895 ...

Crunch & Display with VicStat. A plug in carindge that
undertakes statistical caiculations —such as Meanvalues, Standard

W deviations a and displays using single commands

Other one word commands allow you to draw vertical and honzontal bar charts J
;

p 5. and to specify the

and the colours used by these

< o { will also sort numeric

- ind character strings. Finally, all or
> - T part of screen displays can be copied

- . A
= szz>= mes complete with a
AR i~ e el B getailed operating quwde
R
° 2= ™ ' re £28 95 oy
— L] W ¥4
e —— P

The VicEarth
with 3
W €
proor
no anf tANAMm [ !
1 d (0GIaim [
f ne

however support the Vic cassette deck
much programming a Vic Disk unit is suggested
one-word commands —listed in the detailed

user quide—that can pe adged |

0sSe who 00

provides several hundred

£38.99 i

ook coupuress 7 | (] J@” |
e (TN

In case of difficulty—or to see demonstrations—call the VIC Centre
154 Victoria Road, London W3. 01-992 9904
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New From Fuller
FD System for the

ZX SPECTRUM
£39.95

+ £2.50 p & p.
Professional Keyboard & Case —

This unit has the same high standard as our ZX81 unit

Tough A.B.S. Plastjc case encloses our Keyboard, the Spectrum Printed Circuit Board and
the Power Supply

QOur own Power supply is available:- 9 volts DC at 2 amps.

Mains either 110v or 240v AC at £5.95 + 80p. p & p.

The Keyboard has 42 keys with all the spectrum functions printed onto them, the full travel
key switches have gold plated contacts and a guaranteed life of 10° operations.
INSTALLATION - Simply unscrew the ZX printed circuit board from its case and screw it
into the FD case, plug in the keyboard and that’s it. No technical know how or soldering
required, the built unit is tested and comes with a money back guarantee.

Spectrum Keyboard and Case Kit £33.95

Our Mother Board for the spectrum has 2 slots at £15.95 or 3 slots at £19.95, this unit also
fixes inside the case. p & p 80p

SPECTRUM SOUND AMPLIFIER £5.95 + 80p p & p.

Complete with leads, volume control and loud

speaker in tough ABS Plastic case measuring -

5" x 3" x 1" just plugs into your spectrum MIC i
input. < 9 1

First Anniversary Offer

The FD System is now one year old and Fuller are

celebrating with this amazing offer on the FD42 £2 9 > 95
Professional Keyboard and Case.

Makes an ideal Christmas present to expand the new +£250p &p

low priced Sinclair ZX81. Or why not buy a new ZX81

based system directly from us, consisting of ZX81, FD42

keyboard and case with power supply and reset switch,

leads and manual £69.95 + £2.50p & p

FD42 Keyboard and Case Kit £24.95 + £250p & p

FD42 Keyboard kit £14.9580p p & p

STAR TREK FOR ZX 16K SPECTRUM

Play this popular adventure game on your Spectrum with ship display and sound
£5.00 + S0pp &p

GUARANTEED 14 DAYS DELIVERY FROM RECEIPT OF ORDER,ORCALLTO THE ZX CENTRE.

Mail to FULLER MICRO SYSTEMS,

The ZX Centre, Sweeting Street, Liverpool 2. England, U K.
Please Supply.-

N ittt

Address

FULLER FD SYSTEM

SAE for more details — Enquiries: Tel. 051-236 6109
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Yk CAMEL PRODUCTS *k
AN INNOVATIVE PRODUCT

FOR YOUR ZX81
Faster than a Floppy

Easier than an EPROM

MEMIC-81
HOW IT WORKS & WHAT IT DOES

This useful accessory for ZX81 users is a 2 kilobyte (or 4KB)
memory 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
reain the data securely. The Lithium battery fitted in the unit will
last for 5 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 means 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 Examme and the
necessary routines are provided with MEMIC-81, which comes
cased and with an extender card at the back.

For a picture of MEMIC-81, see Sept Y.C. page 122

2kB MEMIC-81 £24,95 + VAT 4kB MEMIC-81 £29.95 + VAT

OTHER CAMEL PRODUCTS

MEMIC T 2kB Towerblock version for any Syster £29.95 incl,
MEMIC L 2 kB Low Profile version with cabled connector £29.95 incl.

PIO-81 8 + 8 Ch. latched Input/ Qutput ZX81 card £13.00 + VAT . .
ROM-81 2kB-8kB ROM/EPROM Unit for ZXB1 £14.94 + VAT . 64k bUllt in RAM

p— @ 40 column colour display—
- , tv interface

P Cavire Moveciuncs L (he Adion 1 Comige. Co¢ 17 B (022 0N @ Upper and lower case characters

=TT T and graphics

@ Sprite graphics on eight levels
Spectlégglwg:vners' @ Music synthesiser with three

, voices and nine octave range
Runs in either a 16k or a 48k Spectrum, and is supplied on cassette

with a printed inlay card and full instructions.

Cag U e e s Sl e o R S £65.95
Machine coded to provide fast, full colour 3D perspective views as
you scour the labyrinth for GOLD, but you must find the exit or it
could well be worthless! Great fun.

THE
COMMODORE 64

THE PERSONAL

PLUS VAT

LTS

Business and home utility
programs available soon. Can use
VIC-20 printer and disk (with rom
upgrade). Supports other languages
including Comal and Pascal—has
CP/M option.

Also in machine code i f‘v)lememmg J.H. Conway’s rules of lifeatan
amazing 2 generations a second. Including an easy to use pattern
editor and audible stagnation alarm.

MUNCHMAN . .. A R A R e PP £3.95
Full feature arcade game, including bonus points if you catch a
ghost that's turned white and high score feature.

From Adda Computers

BEARISLAND £3.50

A new arcade style game. Trapped in the Antarctic with up to 15 Telephone: 0]_..992 9904

angry Polar Bears, can anyone survive the 8 progressively harder '

frames to escape? | certainly can't for credit card orders or call at
MONGOOSE £3.50 the VIC Centre, 154 Victoria Road,

Another new arcade style game. Your snake is trapped in an apple
orchard. Eating a windfall will increase his length, but the mongoose
is always ready to take a bite!

London W3 (near Acton North tube)

LR R TR TR EIRERTUUONRTUCRTEERTTUETTEURTVERTTUURTUERTFUETU UV RT RV AR

ZX-CESIL £4.95
A low cost, full implementation written specifically for those doing
‘0’ level computer studies. Includes full instructions. (A version for
the 16k ZX81 also available)

AMPLIFIER £9.50 + 50p P&P

Change your Spectrum’s whisper to a roar! Smart console style
case, with built in speaker. Just plug into Spectrum

GILSOFT
30 Hawthorn Road, Barry, S. Glam. CF6 8LE
Tel: (0446) 736369
SOUIRERDUERPRUER ATV VEUERTICTYUURRRERTUCRTCETTSEETUARVTER TR ki i i

FOR PERSONAL AND BUSINESS
COMPUTING THAT ALWAYS ADDS UP
TO A GREAT DEAL MORE.

_IIIIlllllIIIIIIIIIIIIIIIHIIIIIIIIIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIlllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!IIIIIIIIIIIIIIIIIIIIIIIIII
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BBC SOFTWARE CASSETTES

MISSILE CONTROL the first implementation on the

BBC Micro of the popular arcadegame. ........ £9.00
MAZE MAN an authentic version of the popular

BICRHe B S . & S i i e e A £6.00
BALLOONS a highly original game that soon becomes

SO DU B D e e s e s £6.00
DISSASSEMBLER the memory dump routing includes

a scrolling back in memory facility. ............ £5.00

30+ PROGRAMS FOR
THE BBC, MICROCOMPUTER

This Book contains program listings with explanations &
tips on using the BBC Micro

GAMES UTILITIES GRAPHICS & MUSIC

“ASTRO RUN"' “FASTFINDER" *“3D GRAPHICS"’
Most programs will run on Models A & B
Edited by C. J. Evans, various Authors.

A pair of cassettes with all the programs is available.

BOOK £5.00
BOOK & CASSETTESET £9.00

CASSETTE LEADS
for the BBC Micro

The BBC Micrto comes with an incomplete lead cassette lead
7 Pin Din to 2x3.5mm & 1x2.5mm minijacks £4.00
7 Pin Din to 5 Pin Din & 2. 5mm minijack £4.00
7 Pin Dinto 7 Pin Din £4.009
7Pin Din PLUGS Twofor £0.65
6 Pin Din PLUGS (for RGB socket) Twofor £0.65
5 Pin Din PLUGS (360° for RS232) Twofor £0.65

RS423 LEADS

RS423 TO RS423 (BBC Micro to BBC Micro)
Allows two BBC Micro’s to ‘talk’ to each other

) R T D e o s s Ve e i st a3 e £4.00
T ] AR el e e s TR ST £5.00
TELEVISION/MONITOR LEADS
Phono plug to Co-ax with high quality cable. . .......£3.00

BNC Plus to Phono plus
(i.e. BBC Micro to Redifussion TVRM). . ....... £2.20
PRINTER CABLES
BBC to 36 way Centronics Type Connector. ........ £17.00
BBC to 25 wat D Type (for use with RS232).......... £9.50
BBC to 40 way edge connector (Centronics 737/739).£20.00
T'ORCH to 36 way Centronics Type Connector. . .. .. £20.00

BBC UPGRADE KITS

RAM UPGRADE 8x4816(100ns) Special offer £29.00
FULLUPGRADEKIT £62.00

PRINTERS

From £250.00 inclusive of VAT
80 CPS : 80/96/132 COLS
BIDIRECTIONAL LOGIC SEEKING
FRICTION & TRACTOR FEED
CENTRONICS £217.39 + £32.61 VAT = £250.00
RS232 £235.00 + £35.25 VAT = £270.25
(24 hr Securicor delivery for Printers £8.00)
VAT included where applicable
POSTAGE: Add 50p on all Orders under £10.00

L.J.E.
iIMicrocomputers

Dept(YC),25 HENRY AVE, RUSTINGTON,
W. SUSSEX, BN16 2PA (09062) 6647

STAR DF8480

SOUND withZX-~81!

MAKE AMAZING SOUND EFFECT S WITH
YOUR ZX-81

£25.95 THE ZON X-81

incl p&p & VAT

# The ZON X-81 SOUND UNIT is completely seif-contained and

especially designed for use with the ZX-81. It jus! plugs in —
no dismantling or soldering
# No power pack, batteries, leads or other extras

1 # Manual Volume Control on panel — ample volume from built-in
Wi loudspeaker

# Standord ZX-81 - 16K Rampack or printer can be plugged info
) ZON X-81 Sound Unit without affecting normal ZX-81 operation
S ‘ # Huge range of possible sounds for games of: Music,

Helicopters, Scl-Fi, Space Invaders, Explosions, Gun-shots,
Drums, Planes, Lasers, Organs, Bells, Tunes, Chords efc., or

whatever you devise!
@ # Uses 3-channel sound chip giving programme control of pitch,
M~ volume of fones ond noise, all with envelope control
# Easily added to existing games or programmes using o few
simple "BASIC" lines

/ FULL instructions with many examples of how 1o obtain effects and the
programmes, supphied. Fully Guarantead

Access & VISA occepled
Ring 0920 3182 for
immaediote despaich

Dept YC10 P.O. Box & A
. B6JA High Strest gaBlraisad
Ware, Herts

SOFTWARE

for Zti-81Z2X SpectrumBBC Micro

New maths programs — improve your maths and
programming skills by playing Simon maths Games

Choose your own level of difficulty — suit ages 10-16

10 programs on each tape — most incorporate Moving
Graphics and are fun to run

Let your computer help you to pass your exams

Maths1 Number, Area, Fractions, Decimals, Money, Length
Number, Estimation, Test 1, Came 1

Maths 2 \Volume, Ratio, Percentages, Perimeter, Bases, Time
Number, Estimation, Test 2, Game 2

Directed Number, Co-ordinates, Angles, Scale, Probability
Density, Temperature, Estimation, Test 3, Game 3

Maths 3

Maths 4 Square Roots, Indices, Circles, Inequalities, Statistics
Number, Fractions, Angles, Test 4, Game 4

Maths5 Equations, Directed Number, Statistics F7d M
Probability, Circles, Equations, Pythagoras, (/7 ;J,‘l
Simultaneous Equations, Test5, GCame 5 '-4“ v("

Simon Software /|

Quality tapes copied at normal speed for better
reproduction
Cassettes with PR
Printed Programs £ 5(inc VAT) Please add £1 p&p ‘
FREE!blank tape with each set ordered
Send cheque/PQ to: Simon Software, Dept. ES '
Freepost, New End,

Redditch, Worcestershire
(Please state ZX-81(1K), (16K) or BB

{ "r,,“ /4
S
\

~ Micro
;
A

or ZXSpectrum
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SUBSPACE STRIKER. . . It comes from out of nowhere and then
vanishes back into the shadows. With your deadly Antimat
torpedoes, you unieash havoc in the Federation Spacelanes.
VIC20 £9.50. ZX81 £5.50.

STARQUEST...A voyage of discovery and adventure in the
cosmos. With the help of your onboard computer, you seek a
habitable planet amidst the perils of deep space. VIC20 £9.50.
ZX81 £5.50.

ENCOUNTER. .. Would you know what to do if you were
abducted by alien beings? In this game the space invaders play
YOU! VIC20 £9.50. ZX81 £5.50.

TRADER. . . Yor latest top selling epic. A Triology of three full 16K
programmes chained together to give a fantastic 48K graphic
adventure. As an intergalactic trader you seek fame and fortune and

deai with some very bizarre customers indeed. VIC20 casseite or
disk £18.50. ZX81 cassette £10.50.

The ultimate in graphic adventure games, Pixel now also have a

range of programmes for the unexpanded VIC20 featuring hi res
graphics. Send SAE for more details.

PlaEL

Pixel Productions 39 Ripley Gdns., London SW14 8HF

ZX81 Hi-Res Graphics Board

Fully programmable 256 by 192 pixel resolution
Powerful BASIC commands for USER DEFINABLE GRAPHICS
2k EPROM with graphics routines including PLOT, PRINT,
PAGE, CLS, COPY
Simple to generate your own exciting displays
Stylish case which fits between ZX81 and RAM pack
No additional power supply or soldering necessary
Full instructions provided, fully guaranteed

Price breakthrough at £49.95

SAE for data sheet

IT'S MORE FUN

LEARNING WITH VIC
- at Home or School

If you are over 3 years old, and still young enoughto
hit the keys, then these new VIC programs are for you

Fromtopsoftware publishers ASK, theyletyoulearn-
and laugh about it too

l-'diu!nu.ﬁgmplm‘s Demanding ideas that make learn-
ing lots more fun.

All on cassette at £8.95 inc. VAT

TWISTER. Designed to improve concentration and
logic. Rearrange a geometric puzzle—abit Rubik cube-like
so that no row or column contains a s'cpmncd colour. There
can be from 3-10 columns and if you cannot get out of it,
Twister will do it for you. For 'ml]\ clever users you can go
into the Super- Twister mode where you must arrange the
squares so that no diagonal, as well as row or

wlumn contains lhc same Lulouud squmc I his

yuu the answer ‘\.uppgm d!_\ d\ ﬂ;..m dfor age
8 upwards

NUMBER CHASER. Designed to improve estimating
and multiplication skillsfor 5-12 year olds. A carrace where
you move against the computer according to your skill

at estimating the given sum. We forget that in the age of
the calculator estimating is important to see if your
computer, calculator etc has come up with the

"&(\""‘ right answer.
-~

Number Chaser has superb
graphics and sound—youwouldnot
want more than a few of these in
a classroom at any one time since

the level of excitement, as well as
learning, is very high.

FACEMAKER This is designed to improve spelling, 10
expand vocabulary and also -lm|pcn observational skills
Designed for 5-12 year olds this is an interactive program
where you draw people’s faces.

* % % NIGHT GUNNER « * *

Enemy aircraft approaching...BATTLE STATIONS! Survival
depends upon your skill to shoot down the enemy fighters as they
move in for the attack. Beware, the going gets fast and furious as
you survive each mission in this entertaining and challenging
machine code game with excellent graphics.

Requires 16k RAM only Highly addictive! £4.95

* % % FIGHTER PILOT » » =%

15 feet...7 feet... TOUCHDOWN! Instrument landings are not
always as easy as this. You arein full control from take-off to landing
during this real-time flight simulation of a jet fighter. Written by
pilots — tested by pilots — for you to fly like a pilot.

‘An exceilent program!’ Capt. H, Senior British Airways piiot.
Requires 16k RAM only Super valueat£4.45
All prices inclusive
{Overseas add £0.55 p&p per tape, £2.00 for HRG board)

All products guaranteed, refund if not satisfied.

DIGITALINTEGRATION
Dept. YC

22, Ash Church Road
Ash, Aldershot,

Hants. GU12 6LX

MAILORDERONLY

| .
ADDA COMPUTERS U
Contact your local dealer for
these VIC products from Adda.

Superb graphics that—like most of these ASK
programs ﬁllu monitor or TV screen and are not res-
fActed to [hc normal VIC format

A beautifully crafted piece of soft-
ware that will ind many applicationsin
school and at home. It will also be of
special benefit to people teaching
children who are slow to learn to read.

WE WANT TO COUNT. This is a program for children
of three years and upwards who want to learn numbers
and to count things correctly. There are four parts in the
program with games-type graphics.
Intwo of these youcanselectlevels
between one and five This pro-
gram has been designed to be
extremely simple to operate so
| that, once loaded, children can
use it vnfn'vh' on their own

In case of difficulty—or to see demonstrauons-- call the VIC Centre
154 Victoria Road, London W3. 01-392 9904,
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ARCADE QUALITY SOFTWARE FROM LLAMASOFT!!

Spectrum

SPECTRUM

GRAPHICS/CHARACTER CREATOR

Now you can define your very own custom character sets. Or edit the existing
sets. Results fully displayed on screen in mode 0, 1 and 2. Many exciting
features including: Save, Screen Modes, Reflect, Invert etc.

Supplied on cassette with data £8.00.

SPECTRUM SUPERDEFLEX

The idea of this new game is to bounce ‘SID" the space invader around the
screen into the power pads. Keeping away, of course, from the devil which
chases you around the screen, Steer with your deflex shields, but beware the
mines or you may be buried alive. Superb graphics and fantastic sound on the
48K SPECTRUM only. £4.95 on cassette.

CITY BOMBER
A full feature version of the popular game ‘BLITZKRIEG’ supplied for the 16K or
48K SPECTRUM only. £2.95.

ROX I

Blast the falling meteors as they invade your planet. Cruise missiles are your
only defence in this world of disaster. If they break through the crust of your
planet then your life support systems will fail. A very addictive game with fast
action and great graphics. Only £2.95.

GRAPHICS CREATOR

NOT just another character editor! This one allows you to define not only
the 21 user definable characters, but also allows you 1o change the entire
98 character ASC11 set. Croates BYTES files ready for you to load into your
own programs. Includes advanced Refiect, Invert, Field commands etc.
Complete with full documentation. If you are at all serious about SPECTRUM
graphics, then bin the BIN statement and use Graphics Creator with its easy
on-screen cursor editing. £2.99

PLEASE ADD 50p P&P WITH ALL ORDERS

_ WANTED!

4%, GOOD QUALITY SOFTWARE.
%Y SEND DEMO FOR QUICK
3§ REPLY.

TRADE ENQUIRIES WELCOME
Send Cheque/P.0. with order to:

LLAMASOFT SOFTWARE

Dept YC2, 49 Mount Pleasant, Tadley, Basingstoke,
Hants, (07356) 4478,

ATARI 400/ 800

e

by Jeff Minter
ZX81

ZX81

The ORIGINAL game from the ORIGINAL author. This is the identical program to that being sold by
other companies for three times our price. The game has received ecstatic reviews in the computing
press, Program has 30 speed levels and ever increasing Centipede hordes. Tables top 10 scores and
their names. Why Wait 1o Pay More? Only £1.99

VIC 20

BREAKOUT/DEFLEX

Unexpanded package a full feature version of the popular arcade Breakout plus a new concept in
computer games, Deflexi| Both programs on one cassette only £3.95.

BLITZKRIEG (3.5k)
Fly your Vulcan bomber over enemy territory and destroy the city. 25 levels of play. Hi-res colour
graphics on the unexpanded Vic 20. Only £4.95.

DEFENDAI m/c

Full feature version of the popular arcade game including; Swarmers, Baiters, Pods, Landers and
Humanoids. Controls: Up, Down, Thrust, Reverse, Fire and Smart Bomb. High resolution colour
graphics. Joysticks controls. 8k or 16k expansion needed. Only £10.00.

TRAXX! m/c
Vic 20 version of the brand new arcade game “Amidar” A Packman/Quix crossbreed. All machine
code, fast and fun. Joystick controls, Hi-res colour graphics. 8k or 16k expansion needed. Only £10.00.

RATMAN! m/c

Kill the squeaking rats which fall from the sky before they dig in and prey on you! Game includes rats,
hammers, men, mutants and spears. M/c, hi-res colour graphics. Bk or 16k expansion needed. Fast
and fun for only £5.

UTILITY PROGRAMS (for unexpanded Vic 20)

GAME GRAPHICS EDITOR. Create your very own custom characters. Full featutres include Reflect,
Save on Tape etc.

SOFTKEY 24.24 key words inc. Peek, Poke, List, Save on your function keys. Both programs supplied
on one cassette. Only £6.00,

Coming Soon, plug-in games cartridges at under £20 — please ring for details.

ATARI 400/ 800

TURBOFLEX

Superb ultra-fast and totally new ball game unlike any you have seen before. Uses ATARI's unique
features to the full. Incorporates superb colour/sound effects and uses Player/Missile graphics. Tables
top 10 scores along with Scorer’s name.

FREE! TO VIC, ATARI & SPECTRUM OWNERS. SEND
SAE NOW FOR FREE PROGRAM AND CATALOGUE
OF SOFTWARE

_—

Packs: Byg Byte, Sinclair, Downsway.

Also available:
16K Ram Pack — £22.00
New 32K + Ram Pack — £39.50
Standard 32K Ram Pack — £35.00
64K Ram Pack — £53.95

Phoenix Marketing Services,

Farnborough, GU14 9QL.

Name

Even More Memory with our Byger Byte 32K + Ram Pack. Why put aside your
16K Ram Pack when you can use it together with the new Byger Byte 32K + Ram Pack
to give you 48K OF MEMORY.
No trailing leads or wires — all you need do is plug the existing 16K Ram Pack into the back of the new Byger
Byte 32K + Ram Pack, and bingo 48K OF MEMORY.

Uses existing power supply. The new 32K + Ram Pack is tested and guaranteed with the following 16K Ram

Tape loading Interface — for trouble free loading of Programs — £9.50
New High Quality Keyboard with bleep + reset — £49.95
All Prices are inclusives of V.A.T + Free Postage & Packing

Qaklands House, Solartron Road,

Please send me
! 16K Ram Pack at £22.00

Address

[J New 32K + Ram Pack at £39.50

O 32K Ram Pack at £35.00
O 64K Ram Pack at £53.95

Make cheques payable to: Phoenix Marketing,

| enclose my cheque for£______

Please debit my Access/Barclaycard
Signed

[J Tape loading interface at £9.50
[J Fully cased keyboard at £49.95

Date
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KAYDE Electronic Systems Ltd
ZX KEYBOARDS FULLY CASED

ZX81 WITH REPEAT KEY
This is a highly professional keyboard using
executive buttons as found on top quality
computers. It has a repeat key and comes
complete in its own luxury case. This is a
genuine professional keyboard and should
not be confused with toy keyboards current-
IAy‘avaiilabledo; tl'1\_e market. I
reviewed by Tim Hartne
ZX Computing/Interface £37 .95

£72.95
£29.95

64K
16K

MEMORIES YOU
CAN RELY ON

RAMPACKS

MASSIVE ADD ON MEMORY

NEW

SPECTRUM

This is a highly professional keyboard, taken
from our World Famous and well proven 81
keyboard, it has been redesigned to comple-

BV NOw Berone The rust £37.95
S A,

“e,, %
fr,,,b

Up grade your Spectrum now to 48K. Just add our 32K
memory extension plug in board to your Spectrum which
already has 16K to give you a massive 48K of memory

£48.95

ZX81 4K GRAPHICS BOARD

The KAYDE Graphics Board is probably our best accessory
yet. It fits neatly inside your ZX81. It comes complete with a
pre-programmed 4K Graphics ROM. This will give nearly.«s0
extra graphics and with the inverse makes a total of nearly
nine hundred

The KAYDE Graphics Board has facilities for either 2K of
RAM (for user definable graphics) 4K of ROM or our 4K Tool
Kit Chips that will be available shortly, All the graphics are
completely software controlied therefore they can be written
into your programmes. Here are a few examples:

A full set of space invaders — Puckman — Bullets, Bombs —
Tanks — Laser Bases and Alien Ships

NO EXTRA POWER NEEDED £29.95

FLEXIBLE RIBBON CONNECTOR

Stops movement of RAM PACK £12.95
IN/OUT PORT £10.95
MOTHER BOARD

Complete with 5 volt regulator £18.95

[ —————

All Hardware comes fully built and tested and complete with
a8 14 day money back option

_———_———————“—————d

16K GRAPHICS BOARD
SOFTWARE

PECKMAN The only true ZX version of the popular arcade
ame
PACE INVADERS The best version available anywhere
CENTIPEDE “In all | think this is the best presented moving
graphic programme |'ve yet seen” — Phil Gar-

ratt, INTERFACE £5.95
Graphic Software can only be used with a Graphics board EACH

*| enclose a cheque postal order payable to KAYDE Electronic Systems Lid., for

*Please charge to my Access Barclaycard Trustcard account no

st stpca o Y 0 1 I O 11 0 1 P O O Y e
rlease print

Signature e

Name: Mr'Mrs'Miss | 1 ll ll | l l l 1 ‘ l I { ‘ I [ I |

Addreullil}ll‘Illillillll'LluJ

o2 1 O N 0 O 0 R e T G W S

Please allow £1.50 P&P for all Hardware 50p for all software (Dept YC)

Y | R

N =
Post To KAYDE ELECTRONIC SYSTEMS LTD
THE CONGE, GREAT YARMOUTH
NORFOLK NR30 1PJ

Tel: 0493 57867 (Dept YC)

Telex 957247 CHATCOM G

Don't forget you can always order on the telephone with your
credit card

Dept

Dealers welcome

Qty | ltem Ntmtpvice Totm | lr
e ——— e | 16K 81 SOFTWARE
ZX Spectrum 32K Rampack 48.95 l CENTIPEDE “In all, | think this is the best presented moving
e " 7 graphic programme |'ve yet seen’’ Phil Garratt — interface.
ey ama W i e | I 3D73D LAB\?RINTH A cubit maze that has corridors which
ZX81 64K Rampack 72 95 | I may go |eﬂ' ”ght' Up and down £5'95
2 | ‘
2X81 16K Rampack 898 | 4K Tool Kit full of utilities to aid the programmer in construct-
ZXB81 4K Graphics Board 29 95 I ;1 r\2nd de-bugging E. PROM version for use with graphics
ZX81 Flexible Ribbon Connector 12.95 2 : £9.95
I
ZX81 Mother Board 18.95
ZX81 In‘out port 1895 I VIC'ZO SOFTWARE¢
ZX81 18K Graphic Software 5.95 | THE KAYDE VALLEY Othello &
2X81 16K Software 5.95 | The ultimate in Plus many more Q
Vic 20 Software et 2 | ik VIC 20 dealer £7.96
Name of Software T ~pkp | i__
: g | SEND FOR A FREE CATALOGUE STATING TYPE OF COMPUTER
T |
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South London’'s Largest =<

MicroComputer __-—7"
Centre

—

COMMODORE

ATARI

(LT LY

[ - TTTTTS o k.

(= AR A R R R A 0 et e
i (o i(w (o [m, (v (v |u |1lo | v M0 ..)
B~ (sifo|r (o (m[s)| = | e s e ea

(o= )lzi(x])ev)a)(m)(w) oo )5S

VIC-20

. _ o0
SKE169 ) (21K E199) (16K £199) (32K £259

Vic Cassette  £44.00 Basic Cartridge £34.90
Vic Printer £229.00 AfAri 16Ki i 499.
Vic Disk Drive £395.00 e sk Eez o0

N Atari410Cassette £49.00
e Cégl?é"'mdfr €064 |, 5i310DiskDrive £299.00
IOUNCOMBUREE ™ | Atari 822 Prifiter £265.00

in stock now £345

plus every Atari accessory.
e | ExXcLUusIVE: 00 |
Sinclair §x81 New for Atari — Percom
Now availablé me. Double Density Disk Drive.
£49.95 with free program 174K Per Diskette.
oo S R | On demonstration now!

Over 900 software

: programmes | w available*
:!rl)ways T Stock. We carry pr. obably r[;ll\(;u submarine Commander.
- € Widest range with continuous EMI Jumbo-Jet Lander.
€monstrations. Incredible Games for Atari.

* ber 8

Cadatat cond from Novem I —

TOP CaSh Prﬁeesn?eggpc}ar:tsgxc:hange Access/ : \ “;Vl.:.:\;.','..—-;—.—— - —-J
Hand EQuIp Instant Credit

Barclaycard - ) o i o j

Welcome. Q}Mt’)c:g(atbl!(e) status b———9 1& | : {;?fif,
3 Eden Walk Precinct, T Ee@),B v
vm m Kingston-on-Thames, Surrey. [ e s o
Tel: 01-546 8974 o 7\
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TI-99/4A * VIC 16K * ATARI 400/800 * SHARP
MZ-80K/A/B ¥ BBC MICRO * SINCLAIR SPECTRUM

Functional cassette software by Dale Hubbard
Buy 2 at £19.95 — take 1 at £5.95 FREE!!!

DATABASE

The program that everyone needs. Facilities include sort, search, list,
delete, change, totals, save file, one print if required, etc, etc. Can be

used in place of any card index application. £19.95

STOCK CONTROL

All the necessary for keeping a control of stock. Routines include stock
set up, user reference no., minimum stock level, financial summary, fine
print records, quick stock summary, add stock, delete/change record,

and more. £19.95

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

DECISION MAKER

A serious program that enables the computer to make a sound desion
for you based on various criteria. If you want to buy a car, hifi, house,
etc., or you don't know which woman to marry then you need this

COMMERCIAL ACCOUNTS

A gem of a program, all for cassette, with the
following features:

Daily Journal Sales Ledger

Credit Sales Purchase Ledger

Cash Sales Bank Account

Credit Purchases Year to Date Summary
Purchases - other

A fully interactive program suitable for all businesses.
Files can be saved and loaded and totals from one
file carried forward to another on cassette
Particularly useful from a cash flow point of view,
with an immediate accessibility to totals for debtors
and creditors. Bank totally supported with entries for
cheque numbers, credits and, of course, running

balance. - =p ‘ﬂfis.ﬂﬁ

— — —

HOME ACCDUNTS £19.95

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

etc etc!! You'll wonder how you ever managed
without it.

one. £5.95
INVOICES AND STATEMENTS

Ideal for the small business. A complete suite of programs together
with generated customer file for producing crisp and efficient business
invoices and monthly statements on your line printer. All calculations
including VAT automatic and provision for your own messages on the

e ——————————————————

CHOPIN — LES ETUDFS
Six beautiful studies from Opus 10 and 25 performed
for you live by Mr. Computer. Spellbinding!!!

*Not Spectrum £5.95

form produced.  *Not Spectrum £19.95 —ais
RUBIK SOLVER MOTOR ACCOUNTANT
It's not our policy to offer games but we make an exception here for a Find out exactly what the car is costing you and keep
program to solve the cube from ANY position. Shorthand notation a data file with all your expenses therein!  £5.95
makes learning the solution by heart possible for most active brains. £12.95

RECIPE FILE
THE CATALOGUER Let all those computer widows have a bash! The
This dedicated database is ideal for use in any situation where a wives will realy enjoy the fun of this program
catalogue could be utilised. E.g. stamp collection, coins, photos, slides, designed to keep all her recipes. Will even suggest a
books, records etc. £19.95 menu for the day/week! Excellent value. £19.95

All programs supplied with exhaustive documentation.
Send cheque or P.0. or Cash (registered) or Credit Card no. to:

Gemini Marketing Ltd
DEPT. YC10 9 SALTERTON ROAD, EXMOUTH, DEVON sgzan

Or telephone us with your credit card order on (03952) 5832

All orders despatch by return — no waiting.

All prices include VAT and post & packing except Hardware.

Full range of Sharp peripherals available — please ‘phone for quotations.
Please state machine type and memory size when ordering software.

=3

Access Welcome
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Dr. lan Logan is the acknowledged

leading authority on Sinclair computers. . o,
In 'hli book’ he give’ a comple[e Over 'he Specfrum is fhe booll Whofﬂ

overview of the way the Specfrum your dreams reully do come true! With
operates, both for BASIC and machine the full listing of over 30 programs for '
|gngge§s pragfemmiﬂg_ A gpaféal your Spgc!rum,, this book will show you

section on the ROM operating system how to use the computer's complete This title speaks for itself, it's everything
will give you insight into this computer facilities. Exciting games such as you need to understand about Spectrum
as well as provide you with information Meteor Storm, Eliminator and Spectrum Machine Language when you're just
on how to use many of the routines Invaders, together with utilities, starting off. A must for all new Spectrum
present in the ROM. This book is @ must educational programs, programming owners. Only £6.95
if you are serious about programming tips and hints, make this the definitive
the Spectrum . Only £7.95. book for every Spectrum user. Only £6.95.
After leading the way in Sinclair ZX81 software, we've ik ool
produced the highest quality, mest exciting Spectrum Melbourne House Publishers, ———
software available. From the three excellent books 131 Trafalgar Road, Greenwich, London SE10. iﬁ

Correspondence to: Glebe Cottage, Station Road,
Cheddington, Leighton Buzzard, BEDS LU7 7NA.
_! Please send me your Spectrum/ZX8] catalogue (please

depicted above to fast-action gomes on cassette,
we're providing the best choice in Sinclair Spectrum
software today.

specify).
Whether it's for your new Spectrum or ZX81 Pleasesendme ......... ..... (please add 80p for post,
Melbourne House has books and programs perfectly pack & V.A.T.)
suited to your needs. I DRI, 52400 142 0 i R o A I
Send § s ’ 7%81 catal ol Address ... .. : vy
end for your Spectrum or catalogue today. |
e B I ..................... i PostCode ..........|YCIO
e

S7s MELBOURNE HOUSE PUBLISHERS
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ZX Spectrum
20 Programs £6.95

The ZX Spectrum has brought advanced
computing power into your home, The
Cambridge Colour Collection, a book of
20 programs, is all you need to make it
come alive.

No experience required. Simply enter the
programs from the book or load them from tape
(£2.95 extra) and run.

Amazing effects. All programs are fully
animated using hi-res graphics, colour and sound
wherever possible.

Entirely original. None of these programs has
ever been published before.

Proven Quality. The author already has 30,000
satisfied purchasers of his book of ZX81 programs.

Hours of entertainment

® Lunar Landing. Control the angle of descent
and jet thrust to steer the lunar module to a safe
landing on the moon’s surface.

® Maze. Findyourwayoutfromthecentreofa
random maze.

® Android Nim. Play the Spectrum at the
ancient game of Nim using creatures from outer-
space.

® Biorhythms. Plot the cycles of your
Emotional, Intellectual and Physical activity.
Some would say this is not a game at all.

Improve your mind

® Morse. A complete morse-code training kit.
This program will take a complete beginner to
R.A.E. proficiency.

® Maths. Adjustable to various levels, this
program is an invaluable aid to anyone trying to
improve their arithmetic.

Run your life more efficiently

® Home Accounts. Keeping track of your
finances with this easy-to-use program will
enable you to see at a glance where the money
goes and plan your spending more effectively.
® Telephone Address Pad. Instant access to
many pages of information.

® Calendar. Displays a 3 month calendar past
or future, ideal for planning or tracing past
events.

—— e ——— — —— — o — . . o o . o e

ORDER FORM:

Send Cheque or P.O. with order to:-

Dept. C., Richard Francis Altwasser, 22 Foxhollow, Bar Hill,
Cambridge CB3 8EP

Please send me

O Copies Cambridge Colour Collection Book only £6.95 each.
[ Copies Cambridge Colour Collection Book & Cassette
£9.90 each

Name: [ =
Address:

YOUR COMPUTER, OCTOBER 1982

ZX81 — BOOKS BY ROGER VALENTINE

WHAT CAN | DO WITH 16K?

Advanced programming techniques, and Machine Code
routines, fully explained, together with complete listings
of 10 excellent progrmas.

A MUST for serious users and game players alike.

WHAT CAN I

“— DO WITH 16k?

= o~ 00
( -5 BOOK £4.95
| oL Cassettes available
e individually — ask for
(l/=e cae=f/  list.

programs For THe QINCLAIR ZX81

WHAT CAN | DO WITH 1K?

40 programs and routines, many of which you would
never heave believed could be squeezed into 1K. In Basic
and Machine Code, with full explanations.

WHRT CAN I
DO WITH 1k?

BOOK £4.95
Also available on
cassette £4.95

L0 ProgrmS & ROUTWES
ror g 1K sicuae ZX81

Also by Roger Valentine

V & H PAYROLL — Available on cassette for ZX81
(16K), Spectrum (48K) and Pet (32K).

Cassette and Manual: £14.50 incl. VAT.

Manual only: £2.00.

Full maintenance contract available.

V & H COMPUTER SERVICES
182c KINGSTON ROAD
STAINES
MIDDLESEX

TEL: STAINES 58041
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graphics...
From only

£1251

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £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 ZX81remains the
ideal low-cost introduction to computing.

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

Professional power-
personal computer price!

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

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

You have the facility to support
separate data files.

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

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

You may decide to begin with the
16K version. If so, you can still return it later
for an upgrade. The cost? Around £60.

CAPS LOCK

.;_i

TRUE VIDEO

Sinclair ZX Spectn

16Kor48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution

INV V!DEO

‘

Ready to use today,
easy to expand tomorrow

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

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

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

[

Key features of the
Sinclair ZX Spectrum

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

® Sound -BEEP command with variable
pitch and duration.

® Massive RAM-16K or 48K,

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

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

® ASCIl character set-with upper-and
lower-case characters.

| @ Teletext-compatible —user software

can generate 40 characters per line
or other settings.

'@ High speed LOAD & SAVE-16Kin 100

seconds via cassette, with VERIFY &
MERGE for programs and separate
data files.

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




2S232 /network

erface board

This interface, available later this
year, will enable you to connect your
ZX Spectrum to a whole host of printers,
terminals and other computers.

The potential is enormous. And the
astonishingly low price ofonly £20is
possible only because the operating
systems are already designed into the
ROM.

ZX Spectrum

'Available only
by mail order
and only from

- -
sSincli=ir-
Sinclair Research Ltd,

Stanhope Road, Camberley

Surrey, GU15 3PS
Tel: Camberley (0276) 685311

|
i

J

The ZX Printer-
available now

Designed exclusively for use 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 feature is 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
per line and 9 lines 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
fullinstructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive -
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are set to
change the face of personal computing.

Each Microdrive is capable of holding
up to 100K bytes using a single inter-
changeable microfioppy.

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

All the BASIC commands required for
the Microdrives are included on the
Spectrum.

A remarkable breakthrough at a
remarkable price. The Microdrives are
available later this year, 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.

Order
Oty Item Code Item :rice Toéal |
l Sinclair ZX SpectrEjSK'RAl\';l version 100 125600 |
J - Sinclair ZX Spectrum —48K RAM version 101 17500 I
| Sinclair ZX Printer R 59 95 |
Printer paper(pack of Srolls) 16 1 1.95
| Postage and packing: orders under £100 72_8____ 295 |
e o ~orders over £100 20 4985 ‘
Total€
| Please tick if you require a VAT receipt_] l
| *| enclose a cheque/postal order payable to Sinclair Research Ltd for £ |
| *Please charge to my Access/Barclaycard/Trustcard account no. |
*Please delete/complete || | -
| as applicable |
’ Signature = - i l
PLEASE PRINT
| |Name: Mr/Mrs/Miss | Ll 1 n
| |Address | L | | L i | |
I (TR SR O Y I 1 l il i | | |
| \ | | 1 | | | | |vocsio | I




ZX Spectrum software: how good and how soon?

The ZX Spectrum uses an enhanced
version of Sinclair BASIC, fast becoming a
world standard, and unlikely to be super-
seded. Unique features, such as one-
touch keyword entry and syntax check and
report, are increasingly attracting
software originators.

Building the software library is already
faradvanced, and a complete catalogue
will be available in the next few months.
Subjects willinclude sophisticated
games, education, ‘housekeeping’, and
business management. The more

-}
7
8
-]
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The Sinclair ZX Spectrum can handle sophisticated games This major advance in computer technology maintains
com D|9X packages can, of course, programs with high-resolution colour graphics and sound Britain's world-beating position in the field of personal
be used to their best advantage with the full e

48K RAM version of the ZX Spectrum.

CORNERSHOP CHOCSES. LTD
Monthly takings 1988

- [ ]
£Eano
- =irci=ir-
[s 1. 1s]
£200
[$]-1-]
[]-1-]
eso |
€0

= turnover
| = profiy

Arange ol business software will soon be available, covering This second generation of Sinclair personal computers
both specific applications (eg stock-conirol and payroll) and demonstrates continuing commitment. Advanced
general business management systems (eg matrix models) technology made the ZX80/81 family a price breakthrough

advanced technology makes the ZX Spectrum a
breakthrough in price and performance

Elegant, effective, unique—the ZX Spectrum design.

‘Less than half the price of its What may not be so obvious s that it also supported by a VERIFY facility.
nearest competitor-and more powerful.’ provides more power. ‘And it employs a dialect of BASIC
‘The ZX Spectrum has more usable (Sinclair BASIC) already in use in over
‘These two pictures show how it's RAM, and higher maximum RAM. 500,000 computers worldwide.
done. On the right is the PCB from the ‘It offers twice as maiiy colours on the ‘We believe the BBC make the world's
BBC Model A Microcomputer. On the left screen at any one time, plus a colour best TV programmes —and that Sinclair
is the PCB from the ZX Spectrum. brightness control. It also offers user- make the world’'s best computers!
‘It's obvious at a glance that the definable graphics. ~Clive Sinclair.
design of the Spectrum is more elegant. ‘It has data transfer rate 25% faster,

T —
1 ACTHNRG Cres TP Laa
Hoan -

Above left: internal layout of Sinclair ZX Spectrum.

Right: Internal layout of BBC Micro Model A.

The illustrations are to the same scale, and
demonstrate the rate of advance in
microcomputer design. The ZX Spectrum uses
just 14 chips to provide more power and more
user-available RAM.

sirc—iair- ZX Spectrum



SPACE
INTRUDERS
WITH MUTANTS

e Four different types of
Alien.

& Random saucer gives
mystery points.

® Mutant Alien from second
Attack-Wave.

® Bonus base at 50,000
points.

. ® Aliens explode when hit.

e eft, mght and fire.

® Full sound effects and
colour.

METEOR
STORM
WITH SPEECH

® Three different types of
meteor

® Two different saucers

® Full screen wrap-around

® Bonus ship every 10,000
poIiNts

® Superb explosions

® | eft, right, thrust, fire and
hyperspace

® Sound effects and speech

"BOTH OF THESE FULL FEATURE GAMES INCLUDE
® Personalised high score table.
® Hold feature, suspends game at any time

- Prograsswe difficulty.
® Fult”

Attract Mode with instructions and scores

Supplied on Cassette. Both run in 16K

SEE US AT THE NORTHERN COMP.

ORDER COUPON

Please send me:

SPACE INTRUDERS at
£5.95 each

METEOR STORMI(S) at
£5.95 each

I enclose a cheque or P/O for

A

(cheques payable to
QUICKSILVA)
Name:.

Address:

FAIR Microscene Brum ‘82 show and the P.C.W. Show

Send order to: QUICKSILVA, Dept SPC, 92 Northam Road, Southampton S02 0PB




Tim Hartnell's previous books have been warmly welcomed by the computer press:

“. .. This is undoubtedly the book to read . . .” Personal Computer World
“. .. Abook to be recommended . . .”Computing Today

The book

you’ve been
waiting for!

This is a book that will allow you to make
the most of the ZX Spectrum — a book
that will lead to you ‘expert programmer’
status within weeks.

There are two major sections — the
first for those who have no previous
experience of computer programming,
and the second containing advanced
material for really powertful
programming. All sections of the book
make good use of the full eight colours,
sound generation and high-resolution
graphics. You're also shown how to
make the most of Sinclair BASIC
features such as DEF FN, SCREENS,
MERGE and FLASH.

Key features of ‘Programming

Your ZX Spectrum’

® Using the colour effectively —
BRIGHT, FLASH, INVERSE and
more.

® Sound — there's more to the BEEP
than meets the ear.

® Finding your way around the
keyboard, the use of every keyword,
command and function.

® High resolution graphics — how to
use them for stunning displays, how
to create your own version of the
famous arcade game ‘Pacman’ with
user-defined graphics.

® The ZX Spectrum has the full ASC11
character set and this book includes
a word processor program to make
best use of it.

® The Spectrum LOAD and SAVE is
highly reliable, and the MERGE and
VERIFY features increase its
flexibility. Programming Your ZX
Spectrum outlines simple ways to
ensure you never lose a program.

234
PAGES!

The ZX Printer

All program listings are dumped
direct from the ZX Spectrum, so all
programs are guaranteed to run.

Interface
Publications

The Microdrive

An appendix to this book details the
commands needed to use your ZX
Spectrum with the Microdrive
microfloppy so you'll be ready when it
comes on the market.

The UK’s leading
publisher of

Interface, p .
Dept. v microcomputer
44-46 Earls Court Road, b k
London, W8 6EJ OOKS
Interface, 44-46 Earls Court Road, London WB 6EJ ( ) Pascal for Human Beings — Ruston
Please send me the following £4.95
() Programming Your ZX Spectrum — Hartnell/Jones BBC M icro
£6.95 t You M T Y P -
{ ) Getting Acquainted with your ZX81 — Hartnell vl t,i,mi\fr S MO Oy YU i RO, £845
£5.95 () The BBC Micro Revealed — Ruston
{ )} Mastering Machine Code on your ZX81 — Baker £7.95
£7.50

20 Simple Electronic Projects for the ZX81 —
Adams £6.45
()} 34 Amazing Games for the 1K ZX81 — Gourlay

£495
() 49 Explosve Games forthe ZX81 — edited Hartnell  Agcress
£5.95

Total enclosed £

Name

YOUR COMPUTER

W R S e e S O S e e e O R e e e O W e e A R e e e e e e e e

120 YOUR COMPUTER, OCTOBER 1982




ACORN A

-

‘_—:ﬁ'ﬁ ‘\ !

Bug-Byte games are best sellers.Tens of thousands of contented customers testify
to that, so do consistently hot reviews in the popular micro-press. If your game

isn't shown, don't worry, we probably have more quality games for more machines
than any other software house — we just couldn't fit them all in. Bug-Byte games are

available at good computer shops everywhere, or direct from our Liverpool office.

PLEASE SEND ME FULL DETAILS, MY COMPUTER IS
NAME

ADDRESS

FREEPOST (NO STAMP REQUIRED) LIVERPOOL L3 3AB.

ATTENTION DEALERS! For special introductory pack send coupon and
business card to Mark Butler




LET ACORNSOFT OPEN THE

DOORS TO

YOUR IMAGINATION

BBC Microcomputer or Acorn Atom

Acornsoft is the software
division of Acorn Computers,
designers and manufacturers, of the
BBC Micro and Atom. They know
better than anyone the capability of
the machines, they know how
to get the very best from the
hardware. And they have
produced a range of exciting _ 4>
games, exacting business and SN /
useful household software. “‘* 4
The Biggest Range Available £

Acornsoft software ranges
from authentic arcade games like
Snapper to Algebraic Manipulation
to Desk Diary to other languages like
FORTH and LISP. Striking colour,
amazing sound effects and powerful
graphics are all used to the full. And it
does not stop there. There is a

ring 01-930 1614

now! Don't delay - | Name

Please rush me my free
literature from Acornsoft.

1 OAtom [CIBBC Please tick

do it today. Let Acornsoft help vou

get the best from our machine and Address

open the doors to your imagination.

Acornsoft and Atom are registered I
trade marks of Acorn Computers Ltd. I

ACORNSEFT

4A Market Hill,
CAMBRIDGE CB2 3N].

complete range of manuals,
accessories and plug-in ROMs,
Free Brochures

Just clip the coupon or write to
us and we will rush our catalogue
absolutely free. Can’t wait for the post

T
e
i

OTHER TITLES OF INTEREST -

LEARNING BAS!C WITH

YOUR SINCLAIR ZX80
Robin Norman
0 408 01101 7 160 pages £4.50

QUESTIONS AND
ANSWERS ON PERSONAL

COMPUTING
Peter Lafferty
0 408 005556 96 pages £1.95

ZX81 BASIC BOOK

Robin Norman
0408 01178 5

COMPUTING IS EASY
David Parker and Martin Hann

Computing is Easy has been
written for first-time computer
users, and younger readers in
particular will find it a simple and
friendly introduction. It tells you
what a personal computer is, how
to program it, and how to get it
working for you. The easy-to-
follow style and amusing cartoons
will help you to learn about
computer programming in BASIC.
All technical terms are fully
explained when they first appear,
and the book contains sample
programs for many popular makes
of computer — ZX81, ZX Spectrum,
Apple, TRS80, Pet, BBC Micro,
Research Machines 380Z etc. If
you are a newcomer to computing,

176 pages £4.95

ORDER NOW from your local

Bookseller
: 1(?‘5 bOOk. w'”. pré_)ve to you that In case of difficulty send cheque/PO |
omputing is tasy with order to Publicity -NTB 10 at the |
0 408 01203 X 128 pages £395 address below:- l

'\_:ewnes Technical Books

Borough Green, Sevenoaks, Kent TN15 8PH Telephone: (0732) 884567

(YG0.82)

12 YOUR COMPUTER, OCTOBER 1982




TEXAS INSTRUMENTS

You can’t get a Home Computer
from Texas Instruments under 16 K RAM.

Make the right move into computing
with the Home Computer from Texas
[nstruments. It gives you a large combined
RAM/ROM capacity up to 110 K Byte and
the ability to expand with a full range of
peripherals and software. So as your know-
ledge of computers increases the TI Home
Computer will grow with you.

Just compare the versatility of the TI
Home Computer with its price -you’ll find
it real value for money that will prove to be
a good long term investment.

The TI-99/4A is a sophisticated com-
puter designed not only for the beginner
with its ease of operation, but also for the
professional with its vast computing power
through a 16 bit microprocessor. And it
simply plugs into an ordinary household
TV set.

With its high resolution graphics with
32 characters over 24 lines in 16 colours
(256 x192 dots), 3 tones in five octave- plus
noise, and BASIC as standard equipment
and options such as other programming
languages - UCSD-PASCAL, TI-LOGO
and ASSEMBLER - and speech synthesis,
you'll find that the TT 99/4A more than
compares with the competition. Especially
when the starting price 1s around £200.
When you want to solve problems there are
over 600 software programs available
worldwide - including more than 40 on
easy-to-use Solid State Software™ Modules.
Atfter all, from the inventors of the
microprocessor, integrated
crcuit and microcomputer, o)
it’s only natural to expect
high technology at a realistic
price.

Instruments

We'll help you do better.
TEXAS INSTRUMENTS

LIMITED

® Registered Trade Mark

Texas
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There’'s only one thing that can
help you get the best out of
your BBC Micro

it bkt e T S S ——

Please enrol me as a member of LASERBUG. | enclose a cheque/postal order for £12.00 for twelve months

[ e

124

CZEENNS

The only non-commercial independent
National BBC Microcomputer User group

subscription/£1.00 plus S.A.E. for sample copy.
Name....

Address. ..

Tel

Please make all cheques/postal orders payable to Laserbug and send to:

LASERBUG,

4 Station Bridge,

% Woodgrange Road, Forest Gate,

London E7 ONF.

- — -

‘ORBITER’' & ‘'GROUND ATTACK: Simply the

most amazing ZX-Spectrum arcade games available.

ORBITER Fast and furious action is what you get in this

amazing Defender-style program for the ZX-Spectrum

All the excitement of the arcade inhabits your micro
Aggressive aliens flash across the screen as you try to destroy
them with your laser-bolts and smart bombs, while rescuing
the humanoids

Orbiter is written entirely in m/c code and has full
arcade features, including scanners, reverse, hyper-space
continuous scoring and sound effects, plus humanoids,
landers, mutants and all the other alien nasties which make it
one of the best games around

GROUND ATTACK Survival is the name of the game

n this exciting Scramble-type arcade game for the
ZX-Spectrum

Your mission is to pilot your spaceship through
tortureous caverns while destroying the enemy missile
launchers and fuel dumps. Endurance as well as quick
thinking are needed to survive as the caves become
progressively smaller and airborne aliens start to appear
No-one has yet survived!!

GROUND ATTACK is written completely in machine
code. It has 26 zones, full: up, down, forward and reverse,
controls. Lasers, bombs, explosions, continuous scoring and
sound effects, plus rockets, fuel dumps and airborne aliens

Both games will run in either 16K or 48K Spectrum
and cost £5.95 each

Programmers NOW you can make money from your
micro. Send your programs to us today. We pay probably the
best royalties around

GENEROUS DEALER DISCOUNTS AVAILABLE
Silversoft Ltd, 20 Orange Street, LONDON WC2H 7ED
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ZX81/ Spectrum Computer Softwar

NEW! ZX81-COMPILER vYes! Now you can write

machine code on your ZX81. No more messing about with
assemblers and disassemblers simply type in the BASIC
program and the machine does the rest. You'll never need to
buy another machine code program again!! ONLY £5.95.

ZX81 ARCADE ACTION
MUNCHER

~Exciting pacman game for the ZX81 £4.95
ASTEROIDS

~"Just the thing for asteroid addicts” PCW Sept 82 £4.95
INVADERS

~“Probably the best version of INVADERS you will get for

the ZX81" - PCW '82 £3.95

ALIEN-DROPOUT
—Exciting ORIGINAL arcade game for your ZX81 £3.95

STARTREK

~YES! you can be a starship commander £3.95
GRAPHIC GOLF

- 18 graphically displayed holes to test even the best

golier £3.95
SUPERWUMPUS

~ An enthralling underground adventure for your

ZX81 £3.95
GAMES PACK

— Fantastic value for money, nearly 50K of programs on one

cassette! Only £3.95

l 1 enclose a cheque/PO lor € A 3 _ |
I Name SIS |

| Address — - — —

| h.\ﬂHHIJHn||| treet, LONDON WC2H 7ED Y I
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Sponsored by Practical Computing and Your Computer

Meet somc ofthe
best brains in Britain

The brains we're talking about are the printed
circuit, silicon-chip variety and you'll find them

at 71
(thinking hard) in the vast range of exhibits at The
a em Northern Computer Fair. The show covers the fields of
personal computing, home computing, small business systems and

associated software, through computer books to video games, with
am u ’ a special attraction being the ZX 81 Sinclair Village. So whether
you're a businessman (or woman) who needs to keep up to date

with the latest developments in this fascinating field, a die-hard
h-m computer enthusiast, or simply interested in the subject, you'll find
Smail Dusiness systems what you're looking for at the Northern Computer Fair.

Ticket prices at the door are £2.00 for adults and £1.00 for children
under 16, but special party rates are available for 20 people or more

BELLE VUE ' MCHISTIR with the organiser admitted free. For more information contact IPC

Exhibitions, Surrey House, 1 Throwley Way, Sutton, Surrey SM14QQ.
NOVEMBER 25-27, 1982 Tel: 01-643 8040.
Opening Times 10am-6pm each day

HALF PRICE ADMISSION VOUCHERS
for readers of !
C@MPU ER

! _Norhem oww!! Northem 'soo!
(Omputer 1 (Oompu ter ,
g Cut this coupon and 11 Cut this coupon and i
exchange for half-price exchange for half-price
b ticket at the door. 1l ticket at the door. ;
R ————— Y S —————
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PSS

PERSONAL SOFTWARE SERVICES, 112 OLIVER STREET, COVENTRY CVG SFE b
ZX81 OWNERS — YOU CAN NOW

LOAD/SAVE 16K IN 29 SECS

WITH THE INCREDIBLE QSAVE PACKAGE FROM PSS %

f * Verify successful saving of programs * Compatible with your existing recorder
* No hardware modifications needed * No extra power supply necessary
* No more wasted time waiting for programs to load or save

QSAVE comes in two parts: —

A HARDWARE — Simply plug the QSAVE amplifier/filter between your existing tape recorder and the ZX81 (all leads
supplied)

B SOFTWARE — Load the QSAVE cassette before you load a tape or key in a program. You can then save + reload a full
16K (including ramtop) in only 26 seconds. IE. A data transfer rate of 4000 + BAUD compared with only 250 on the standard

ZX81.
QSAVE also gives your ZX81 a verify function just like the Spectrum which allows you to check that your programs have saved

properly.

Recolutionise your programming now for the all inclusive price of £15.95
Make Cheques P/Os payable to PSS. Full money back guarantee. Normal delivery within 7-14 days.

ZX SOFTWARE FROM PSS

We also have the widest range of high quality software for the ZX81 available anywhere. Whatever your needs we have the
program for you. From a superb version of Puckman to a compiler or a complete word processor package — you need look no
further than PSS. In addition — all of our software is available through the ZX Software Library. For a once only payment of
£5.50 you can have any five of our packages (£10 for ten). You take one tape at a time and make your own copies — save yourself
£'s on list prices. Send 2 first class stamps for a fully detailed catalogue of all our products. W,

H‘TSFﬁAN TIMAGE TRANSFER TO ZX SPECT ﬁ;
RD DIGITAL TRACER £49.95 The high resolution colour gmphxcs of The ZX

. |

|

H

]

]

[

]

Spectrum permit accurate presentation of complex

mv— or irregular images — maps, technical drawings,
; even personalities. But entering individual co-
| ordinates for unusual shapes can be tedious and

time-consuming.

The new RD DIGITAL TRACER cuts out much

v = .| tedious plotting. It provides instant transfer from
) * T original to display file — for screen display in
Y 4 33 colour, ZX printer printout, or retention on cassette.

The RD DIGITAL TRACER is of immense benefit
in many fields — for geographers and weathermen,
_ for engineers, architects and technicians, even for
P budding Leonardos! Designed for use with the ZX

2 Spectrum, the RD DIGITAL TRACER as supplied
is compatible with ZX 81, although high-resolution

(unretouched ; = ; 3
ctiginals) colour graphics cannot be obtained on this machine.

_— - ———— The RD DIGITAL TRACER is available only
from RD Laboratories. The price of £49.95 includes

Pl T T R SRV RD DIGITAL TRACER(S) a

DS i i ion s I——. g P & P and VAT. Send your cheque now for delivery

in 28 days. (Cheques payable to “RD Laboratories”.)

Name: ..... S N ‘

Bl C L e ) i FIOR L The RD DIGITAL TRACER is supplied with tracing
Pl by g e o Feas By i sheet, software cassette, and full instructions on
Send to: RD Laboratories, Dept. YCO, 5 Kennedy Road, Dane End, use.

Ware, Herts. SG12 OLU

R R LT : A R D Laboratories
aboratories’ policy is to bring sophisticated computer techniques to low-cost e Enin !
5

computing. RD Laboratories therefore maintain the right to amend specifications
at short notice. Please send for further details of the RD DIGITAL TRACER, and Kennedy Road, Dane End, Ware, Herts. SG12 OLU
the RD 8100 SYSTEM for automatic monitoring, test and control. (0S20) 84380
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ZX81 MACHINE

ZX. ASZMIC rom transforms ZX81 into an
Assembly Language programming unit

# FULL~SCREEN EDITOR

Sixteen shift keys take you into a world with a word processor feel, A blink cursor
moves at your command to control insertion, rubout, line or string deletion, autos=
scroll k page flip up or down. Text block operations. Ultra-fast editing.

& MULTI-FILE SYSTEM

Declare as many files as you like, with any names you like, &k they are automatically
handled by the Operating System. Merge themn, delete them, print, save & load them,

k edit thermn by name. Superb flexibility with a simple but powerful system.

o TOTAL ASSEMBLER

Full Z80 mnemonice, unlimited length labels, ORG & EQU directives, proper assembly
listings with errors flagged on screen or printer. Relocatable object code & options to

facilitate cross-assembly. Interpretive immediate execution available,

s POWERFUL DEBUG

Al the usual dump, modify, fill & copy commands; plus breakpoints, single stepping,

¢ ODE ?

: 39.95

context control, the convenience of interpretive execution mode, full use of the names

in your program, Command Macros, autodump, and full

e HI~-RES GRAPHICS

255 x 144 resolution under program control to give you truly convincing graphics.
With the power &k flexibility of assembler you can really use this high definition,

s MUCH, MUCH MORE

Repeat function on all keys, Double height titling on prinster, Lots of extras. But more
important than all these features,. attractive though they are, is the fact that ZX, ASZMIC
is an integrated development system in which everything fits together to give you a tool

which can satisfy the professional programmer by simpl

pr amming but the more expert you become the better yo
cano for you. If you are at all interested in machine code it
find out more,

operating system interface,

ving all stages of the program
development process. It is excellent for those who are taking the first steps into real

u realise just what ASZMIC
will be worth your while to

PEREI LGRS 4 4SS asbiNInARtRENRINERARSRdnenbRbNbdadndn

Comprocsys imited

NAME

Address

Sole UK agents:- CAPITAL COMPUTERS LTD,

1 Branch Rd, Park St, St Albans ALL.4RJ .,

Phone 0727 72917 . Cheques payable to ASZMIC a/ec,
-~

sbhbbndnbabnnbsddbnbdbantbédad

I enclose £39.95. Please rush me ZX,ASZMIC + manual

THE

BUFFER
MICRO SHOP
(NEXT TO STREATHAM STATION)

NEW SOFTWARE SHOP EXCLUSIVELY FOR

ZX81

PROGRAMS, GAMES, “ADD-ONS"”

MOST OF THE MAIL ORDER ITEMS ADVERTISED
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER

LOADING PROBLEMS? TRY OUR INTERFACE
BUSINESS & TECHNICAL DATA HANDLING PROGS;
PROPER KEYBOARDS; CONSOLES; VDUs

The BUFFER Micro Shop,
374a Streatham High Road,
London SW16
Tel: 01-769 2887

THE PROGRAM ENHANCEMENT PACKAGE FOR
THE ZX81 (16K)
A suite of easy to use machine code routines designed
to transform your Basic programs.

W DEFINED SCROLL REGION 1 line to whole screen
B SCROLL up or down B FILL SCREEN any character
B CHANGE BACKGROUND m CHANGE FOREGROUND

W INVERSE VIDEO = FLASH SCREEN
B CLEAR SCREEN without changing print position

Supplied on tape with a 6K DEMO PROGRAM
and a FULL instruction booklet
ONLY £5.95 Incl. p & p

m & R SOFTWARE

GOLF (9K)
A fuil feature game for 1 or 2 players.
9 or 18 hole course to test your skill
Fantastic full screen graphics with
rough, bunkers, trees, water
hazards, fairway and the green
BOMBER (5K)

Destroy the enemy city in this all
action machine code game. Beware
the cities defenders fight back
Complete with high score feature

34 BOURTON ROAD
GLOUCESTER GL4 OLE
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£94.50

VAT (total £110.97).

N

inclusive of ZX interface and one roll of paper.
Please add £16.47 to cover postage, packing and

Please allow maximum of 28 days for delivery.

'THE PROFESSIONAL ONE
7X81 THERMAL PRINTER

The Computer Printer high speed matrix printer combines
contemporary printer mechanism design with advanced
microprocessor based VLS | control electronics

o

and distinctive functional styling.

Professional high performance
40 column line printer.

Attractively styled durable
housing.

Total interfacing.
Quiet operation.
Graphics capability standard.

B Uses Olivetti dot matrix thermal
print mechanism.

B Low cost thermal paper supply.
M Price includes ZX interface and one roll of paper.

COMPUTER PRINTER DIVISION
DEAN ELECTRONICS LIMITED

Glendale Park Fernbank Road Ascot Berkshire England

Telephone 0344 885661

Telex 849242

MICHAEL ORWIN’'S ZX81 CASSETTES

The best software (by various authors) at low prices.

QUOTES

“Michael Orwin's £5 Cassette Two is very
good value. It contains 10 stolid well designed
games which work, offer plenty of variety and
choice, and are fun.”

from the ZX Software review in
Your Computer, May ‘82 issue.

“| had your Invaders/React cassette ... |
was delighted with this first cassette.”
P. Rubython, London NW10

“I have been intending to write to you for
some days to say how much | enjoy the
games on 'Cassette One’ which you supplied
me with earlier this month.”

E H., London SW4

| previously bought your Cassette One and
consider it to be good value for money!’
Richard Ross-Langley
Managing Director
Mine of Information Ltd.

CASSETTE 2

Ten games in Basic for 16K ZX81

Cassette Two contains Reversi, Awari, Laser
Bases, Word Mastermind, Rectangles, Crash,
Roulette, Pontoon, Penny Shoot and Gun
Command.

Cassette Two costs f5

CASSETTE 1

(eleven 1K programs)

machine code:

React, Invaders, Phantom aliens, Maze of
death, Planet lander, Bouncing letters, Bug
splat.

Basic:

| Ching, Mastermind, Robots, Basic
Hangman. PLUS Large screen versions of
Invaders and Maze of Death, ready for when
you get 16K,

Cassette One costs £3.80.

CASSETTE 3
8 programs for 16K ZX81

STARSHIP TROJAN

Repair your Starship
before disaster strikes.
Hazards include
asphyxiation, radiation,
escaped biological
specimens and plunging
into a Supernova

STARTREK This version of the well known
space adventure game features variable
Klingon mobility, and graphic photon torpedo
tracking

PRINCESS OF KRAAL An adventure game.
BATTLE Strategy game for 1 to 4 players.
KALABRIASZ World's silliest card game, full
of pointless complicated rules.

CUBE Rubik Cube simulator, with lots of
functions including ‘Backstep’

SECRET MESSAGES This message coding
program is very txlp gexi jf.

MARTIAN CRICKET A simple but addictive
game (totally unlike Earth cricket) in machine
code. The speed is variable, and its top speed
is very fast.

Cassette 3 costs £5.

CASSETTE 4

8 games for 16K ZX81

ZX- SCHAMBLE {machine code)

o e C —— ...q-l
" -
¢

Bomb and shoot your way through 1h9
fortified caves

GUNFIGHT
{machine code)

INVADERS
{machine code)

GALAXY INVADERS {machine code)
Fleets of swooping and diving alien craft to
fight

SNAKEBITE (machine code)
Eat the snake before it eats you. Variable
speed (very fast at top speed)

LIFE {machine code)
A ZX81 version of the well known game.

3D TIC-TAC-ONE (Basic)

Played on a 4 x4 x 4 board, this is a game for
the brain. It is very hard to beat the computer
at it.

¢+ of the 8 games are in machine code,
because this is much faster than Basic. (Some
of these games were previously available from
J. Steadman).

Cassette 4 costs £5.

Recorded on quality cassettes, sent by first class post, from:

Michael Orwin, 26 Brownlow Rd. Willesden, London NW10 9QL (msil order only please
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ADD ON,PLUGIN,
PRINT OUT

Aavieer244 00
MATRIX PRINTER

the fiexibie print out facllity for home computers.

At long last it's possible for every home computer user to have a hard copy of
program listings. The AMBER 2400 Matrix Printer is the first low-cost complete
printer with the flexibility of parallel or seral inputs to make it compatible with
most home computers

Priced at just £69.99 plus VAT, the AMBER 2400 is available for the first time this
August and has a most impressive specification.

® 24 characters per line standard text ® Fuil graphics capability - each dot is
individually programmable ® Conventional 25 pin ‘D’ type plug ® Serial and

parallel input ® CTS/Busy output ® Serial baud rate selectable from 75 to 9600 A

baud ® Mains Powered ® Injection moulded case for strength @ Size of just

80mm x 160mm x 160mm (H x W x D) ® Uses low-cost plain paper rolls (90ft E -

for 45p) @ This is not a thermal or spark discharge type printer AM BER CONTROLS LTD

This is the printer you need, write now telling us what computer you use, ¢

including a SF;\E. and we'll send you the AMBER 2400 Matnix Printer leaflet. We're Central Way, Wa'WQ”h Industrial Estate,
also accepting advance orders for the AMBER 2400 Andover, Hampshire.

| CALCULEX |V [ _EDUCATIONAL COMPUTING

DIFFERENTIAL AND |
INTEGRAL CALCULUS

This new program from CALCULEX puts the whole of
Differential and Integral Calculus on to a single tape for the

Here of jasi. A soi of programwmes o lurn your

ZX81 (16k RAMI. The program has in its memory, accessed : ES 7 Sincieir ZX81 into 8 poweriul educetionsi (0ol,
by machine-code, more than 50 pairs of Differentiation i . And you don't even need lo know programming.
Integration formulae which can be looked up and used & : o "‘",’o“‘.';“:‘.‘ ol g oo
directly (they are indexed as algebraic, tngonometric, sED T the promole jearning interaction & discovery.
exponential and logarithmic). When you have chosen the it Includes -

| general formula matching the equation you want to integrate Educare’s TORTOISE
or differentiate, the process is completely straightforward: A simplified
input and values for the coefficients and the program will fit 1K version of the
immediately tell you the indefinite integral or derivative and e famous Turtle
allow you to find the value of the definite integral or Creative use of programme
differential coefficient for any values of the equation grephics CODED MISSILE
For the differential calculus, the program automatically Many innovative |IK PROGRAMMES ?0"‘2;"::‘;3:
performs the often complicated operations involved in ideas PRIR';ARY gﬂm wﬁh
finding the sum, the product, the guotient or the function of Fully documented CATION learning
a function for any number of expressions. For the integral Includes many EDU

[ calculus, besides finding the sum of any number of £495 Ol'lly

expressions, there is provision for finding the definite incl. p&p

|
|
| games
integral of equations which cannot otherwise be integrated, | [ Graph-plotter @ Histogram @ Simon-spell ® Skeichboard @ Times-table ® Sets
) |

W

w

by an accurate numerical method. You can also input Series-quiz ® XY-coordinates ® Count @ Eguations @ Areas ® Guess-a-Volume
equations direct to find where the roots lie so that these can Angles @ Upstairs -Downstairs ® Music-notes @ See-saw @ Wipe-out ® Spel

be used as the range for the definite integra Temperature ® Clock @ Money @ Snake EDUCARE
) Mastermind ® Number-shoot @ + 26 more

The system can be operated immediately without difficulty s = paanir O anitin s U vy Agasi
by anyone. |t teaches you as you use it and will allow you to : ra copies Educare’s 50.
become expert in Calculus in weeks rather than years ! I EDUCARE |l enclose cheque/postal order for £
Cassette with full instructions and guidance on the 103 College ROAd|NAmME..................co. ceir snreesmnessosssnsansensnns sores
mathematics £12 cheque/PO from: - I Margate IAd-dress :
CALCU LEX l—Ken_tclgﬂA_‘._______.___——j
21 Headland Avenue,Seaford, Sussex. Lot your. ahild honotic aerty. Soas wow
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The SPECTRUM
Games Companion

ISBN: 0 907211 02X PRICE: £5.95
by Bob Maunder

Available NOW!
LINSAC vc)

68 Barker Road, Middlesbrough TS5 5ES

ARE YOU A Z2X81 USER WHO'S NOT
PLAYING GAMES?

ECR 81 DATA RECORDER SAVES AND
LOADS YOUR PROGRAMS EVERY TIME!

The ECR81 Enhanced Certified Recorder from MONOLITH is a
major advancement in cassette recorder technology which minimises
the problems associated with standard audio recorders. The unit is a
high reliability program store for ZX computers based on a modified,
proven cassette mechanism. The two sections of data recording
circuitry automatically ensure precise levels are written onto the

tape and that optimised signals are received by the computer.

Including VAT.
Complete THE ECR81 IS NOT SUITABLE FOR AUDIO REPRODUCTION
—_— NO MANUAL VOLUME OR TONE CONTROL ADJUSTMENT PROVIDED
@ Each ECRB81 comes complete with its own individual I____—_——_ T T A T T O R T '-l
certification tape, tested and serial numbered to prove your To: MONOLITH ELECTRONICS CO. LTD., 5/7 CHURCH STREET, CREWKERNE, SOMERSET
machine reliability. Please supply me with Price Total I
® Mains QOperation only. T e T e , [ tu.sior" . v
® Mains & DIN connector leads provided. i rrvie A rara e o {Eachl

@ Certification of tape head alignment - height and azimuth, to be used with my ZX81

® Certified tape tension, torque and speed,
® Fast forward and rewind tape search controls.
The ECR81 is also suitable for Sinclair ZX80

I
I
I
I
|
|
|
@ Please allow up 1o 28 days delivery. ® The ECR81 is |
I
I
|
|

I also enclose postage & packing per recorder | £250

Prices include VAT £

backed by our 14 day money-back option, Please print

Name: Mr/Mrs/Miss. | I | 11 I I =
MDNDL. l H Address || I I I L] | .l I | | I | B |
electronic products ) 5 T R O O B G 1% ] e o L S Y
Telephone: Crewkerne 0460 74321 Telex: 46306 A,y ek RN T | I I T
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The countrys
higgest think-tank

Compec ‘82 is about ideas, decisions, short and long-term planning. It's the largest
computer exhibition in Britain and it's designed specifically for the people who
use computers; D.P. professionals and general management alike.

Compec '82 is the one place you'll find the whole range of products and

services available in today's professional computer market. Complete

systems, processors, components anc subsystems, peripherals,
terminals, communications equipment, ancillaries,
consumables and services of every Kind.
Plus a special emphasis on software
in Compec's Software Village.

GOMPES’S O

The Computer Exhibition, Olympia, London

November 16-19, 10.00-18.00
10.00-16.30 (final day)

Think now-
order

tlcketg(:n

l——-—-—— ——————— —_——---———--ﬂ

Entrance to Compec ‘82 is by registration at the door and costs £3. But you may obtain
tickets in advance for the privilege price of £1.50 by ordening them on this toupon. The
form and your remittance in UK £ sterfing must reach us not later than October 29

To: Compec ‘82 Tickets, IPC Exhibitions Ltd. Surrey House, 1 Throwieéy Way. Sutton
Surrey SM1 400

Please send me advance tickets for Compec ‘82 at the privilege price of
£150each

| enclose my remitta.ce of £ sterfing payable to IPC Exhibitions Ltd
Name

Job Title_
Company__
Address

Compec 82 is a Computer Weekly exnibrtion and is organised by IPC Exhibitions Ltd

s o e s s i i s e
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As seen oh BBC TV “Computer Programme"

SPEECH
INPUT

FOR ANY
COMPUTER

Hugely successful Speech Recognition System,

complete with microphone, software and full instructions £49
BUILT TESTED & GUARANTEED ONLY

PLEASE STATE COMPUTER: UK101, SUPERBOARD, NASCOM2,
Vic 20. Micron, ZX80/81, PET, TRS80, MZ80K, APPLE II, BBC MICRO

ZX80 ZX81

MUSIC SYNTHESISER
+ 16 LINE CONTROL PORT

Play 3-part music, sound effects,
drums etc. Full control of attack, decay

)
and frequency. Input/Qutput lines provide “

control and monitor facility for Home Security, Robot Control,
Model Railway, etc. etc. Works with or without 16K RAM

Add keyboard to make a live performance polyphonic synthesiser!

Full instructions/software included
AMAZING VALUE AT ONLY £ 1 Q 50 i
Extra 23 way connectors at £2.60 e ol

The "Composer” Music Program (16K) £7.40 £25.50 (BUILT)

COLOUR MODULATOR KITE12
RGB in, PALUUHF out (net for ZX) BUILT £18

UK101/NASCOM COLOUR GRAPHICS KiT £45
Inc. Modulator. Still the best selling system! suiLT £60

Please add VAT at 15% to all prices All enquiries
Barclay/Access orders accepted by telephone S.A.E. please

Dower H , Billericay Road,
WAL oo Socs’ ™

Essex CM13 3SD
SYSTEMS Ltd Telephone: Brentwood (0277) 810244

BRITAIN'S LARGEST SINGLE
MICRO USER GROUP
BEEBUG =

THE

INDEPENDENT NATIONAL USER
GROUP FOR THE BBC MICRO

IF YOU OWN A BBC MACHINE, OR HAVE ORDERED ONE, OR ARE
JUST THINKING ABOUT GETTING ONE, THEN YOU NEED BEEBUG.
BEEBUG runs a regular magazine devoted exclusively to the BBC
Micro (10 issues per year). Now 36 pages.

Latest news on the BBC project

What you should know before you order a machine

Members’ discount scheme on books and hardware

New program listings, regular advice clinic, and hints and tips pages in each
Ssue

April Issue; 3D Noughts and Crosses, Moon Lander, Ellipse and 3D Surface
Plus articles on Upgrading to Model B, Making Sounds, and Operating
System Calls

May Issue: Careers, Bomber, Chords, Spiral and more

Plus articles on Graphics, Writing Games Programs, and Using the
Assembler

June Issue: Mazetrap, Mini Word Processor, Polygon; plus articles on
Upgrading, The User Port, TV set and Monitor Review, Graphics Part I
More Assembler Hints, Structuring in BBC Basic, plus BBC Bugs

July issue (36 pages) Invaders and patchwork programs. Fix for BBC
cassette Bugs, Mode 7 explored, User define Keys, Software reviews, High
res graphics printout, RS423 receive fix

Membership

6 months £4.90
1 year £8.90

Make cheques to
BEEBUG

and send to
BEEBUG, Dept 4,
374 Wandsworth Rd.,
London, SW8 4TE.

Send £1.00 and A4 SAE

for sample
{Overseas add £1.00 for 6 mths,
£1.50 for 1 year)
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NEW!
ALL ACTION

ATOM

PACKED M/CODE ARCADE GAMES
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ALL 2K RAM

PRICES INCLUDE P&P. FAST 2 DAY DESPATCH!
micromania

14 LOWER HILL RD. EPSOM. SURREY.

16K ZX
SPECTRUM
GRAPHICS
SUPERDRAW16
16K ZX
SPECTRUM
GRAPHICS

@ 16K Spectrum graphics pack.

@ Full screen high resolution colour.

® Moving cursor control.

®Large alphabet facility.

@ Pictures saved on cassette.

® Automatic “slide show’* option.

®Menu driven, easy to operate, crash proofed.
®Documented to usual high Video Software standard.

® Demonstration slide show.

@ Audio commentary on reverse of cassette.

If you've now got your Spectrum you will be wanting to
explore its graphics potential. SUPERDRAW16 will help
you get the best from it.

Price: £5.00 inc. VAT, P. & P. Immediate delivery.

STONE LANE
KINVER
STOURBRIDGE
WEST MIDLANDS

I):.:T::-h
\j/ e K SOFTWARE LIMITED
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MIDWICH MICROCOMPUTERS CO. LTD.

MAIL ORDER SPECIALISTS

Machinecraft Loves ices — Fases Davr

MEMORIES **NEW LOWER PRICES**

2114 Low Power 200ns 0.80 4116200ns 0.70
O war‘ 2708 450ns 2.79 4116 150ns 1.10
2716 450ns (5V) 2.10 4118 150ns 3.3

3.38

2716 350ns (5V) 3.59 4164 200ns (TI) 4.65

l ()l{ I Ii P l(}k lxsl 2716 450ns (3 rail) 5.95 4816/4516 100ns 3.25

737 Cockpit £5.75 Amazon Adventure. .£4.50 2732 450ns 3.90 5516 200ns 9.38

S AR 4 50 wa £4.50 2732 350ns 440 6116P3150ns 4.30

i ruit Machine L' - § P | ITIK ...... 5632 450ns 380 6116LP3 1B0re B
Wordsquare £4.00 Orbiter/Hangman £4.00

ZXHEX M (V c:'::r_\ and manipulation..... . ‘ £4.00 BBC M'CRO UPGHADE KITS
ZX CESIL Computer language for schools 'T H‘ **NEW LUWER PR'CES‘“t

DNA Ed 1al 7 progran L11.00 As some parts are still in short supply please check availability
l‘()R l HE A( ()R\ ATOM Daroo rearee
SETER S ant »in 12k No E.P. needed. . _£11.50 BBC1 4516/4816 x 8 100ns 25.50
["““I‘?I‘[‘]Dk':f;;’; s 'F HD oy s eiiae BBC2 Printer/User I/0 kit (1C69,70 + PL9,10 8.00
DEA dventurein 3 EEEEEEE . /) BBC4 Analogue input kit (IC73,77 + SK6) 6.70
SPACE ALIENS Requires only 3k. .. £2.1D BBCS5 Serial 1/O and RGB kit (1C74,75 + SK3,4) 11.45
DEATH PARK/HIGH-LOW/SNIPER 12k \u] P..£5.75 BBC6 Expansion bus and tube kit (1C71,72,76 + PL11,12) 6.25
ATOM CESIL 12+ 12 £5 75 BBC21 Printer cable complete 13.00
: y 5 ' e &N BBC22 Connector for user port with 36" cable 2.00
SPECTRUM Software available soon BBC44 Analogue input plug with Cover 2.25
All prices in \'“\ BBC55 5 and 6 pin DIN plugs for Serial I/0 and RGB input 0.99
Send S.A.E. for further details or payment to BBC66 Connector for Bus port with cable 3.50
MACHINECRAFTLTD,,
P.0O. Box 2, Coggeshall, Colchester, CO6 1TJ ws_,q 24 HOUR TELEPHONE SERVICE FOR
3 CREDIT CARD USERS
\'l‘\(. HI\ l,( R\l‘ ] l.; l l). * All prices exclude VAT and Carriage (0.75 + VAT) on orders under £10
~ - * All orders despatched on day of receipt with full refund on O/S items if requested
l h(‘ B‘Jl'slar. Nlurl‘\t‘l fl"l. w Order 'Lt":'(-' [-!r.'\':*_":’lA'T:f("r'<,‘A ;lfy(;\')(::h i'L'\,l'v'u'.-\T ‘l'v‘LI‘.:“:-:;Q'\?JT'L*C[IIL'&:"-I" .1(1(1:;{;:5,3 't.‘i:""i
"D00PSe ) ‘heste 'SSeX. 1
Coggesall, Colchester, Lissex IMIDWICH MICROCOMPUTERS CO. LTD.

DEPT YC, HEWITT HOUSE, NORTHGATE STREET,
BURY ST. EDMUNDS, SUFFOLK IP33 1HQ
TELEPHONE: (0284)'701321 TELEX: 817670

GRAPHICS AT TWICE THE SPEED OF TAN!

THE TUG INTELLIGENT o - ..~
VIDBO BOABD 7 '," " 6502A Processor
B 8/ 16K Bit mapped
screen. 131,072 pixels!

VBUG Eprom controller
' 517.! 256 x256

BLE SCREEN
Phantom dnsplayed with
- Microtan video, and full
handshaking facilities

80 Chars and 265 lines .-..or40x 2§

TAN GERINE USERS GROUP
0202/294393

() lddeslelgh Road Charminster Bournemouth BH3 7JR

access and barclaycard THINK TUG!
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CARNELL SOFTWARE

C2: VOLCANIC DUNGEONHANGMAN £4.

A) VOLCANIC DUNGEON: Rescue if you can, the Elfin Prmcess
Mythical monsters, pits, firey caverns, diminishing strength and water
make your quest anything but easy.

FULL 16K PROGRAM** SAVE GAME ROUTINE** SINGLE KEY ENTRY**
“Volcanic Dungeon is terrific value and | would recommend it to
anyone.” Mrs. Thomas, Cornwall.

B] HANGMAN: Deluxe version of the classic game. Play against an
opponent, or the computers 400 word vocabulary. Good graphics.

C3: ALIEN INTRUDERHIEROGLYPHICS £5.00

A) ALIEN INTRUDER: You awaken to find you are the only survivor on
the Explorer Class 3 Starship. Can you escape before you also fall
victim to the Alien monstrosity that devoured the crew? There are
many ways to end this adventure but only one way to survive!

FULL 16K PROGRAM** INTERACTIVE GRAPHICS**
SAVE GAME ROUTINE**

B) HIEROGLYPHICS: Decode the ancient 39 symbol alphabet in time to
save the famous explorer, ""Wullie Makeit'' from a sandy grave.
FULL 16K PROGRAM** ANIMATED GRAPHIC DISPLAY**

RAND CODE**

C4: WUMPUS ADVENTURE/MOVIE MOGUL £5.00
A} WUMPUS ADVENTURE: FOR 1 TO 4 PLAYERS! Seek the famous
creature in the most dangerous Wumpus hunt ever. All the usual
features are there SUPERBATS* PITS* TREMORS* SWAMPS*

MAGIC ARROWS**

PLUS Exciting new features: EVIL GOBLINS that will try to sacrifice
you to the Wumpus. GIANT SERPENTS* WUMPUS MUCK* MAGIC
SPRINGS**

FULL 16 PROGRAM** RANDOM & PRESET CAVE PATTERNS**
YOU CONTROL THE LEVEL OF DIFFICULTY** GREAT FUN FOR
YOU AND YOUR FRIENDS**

B) MOVIE MOGUL: Guide your film through the often hilarious traumas
of production. Use your budget wisely and you may make a fortune.
Success depends on many factors and not just luck.

FULL 16K PROGRAM***

ORDERS: Plus 50p P&P or large S.A.E. for list to:

CARNELL SOFTWARE,
4STAUNTON ROAD, SLOUGH, BERKS. SL2 INT.

The above are also avarlable from:
BUFFER MICROSHOP, STREATHAM, LONDON.

SUPERDRAW £5.00

List of Features

ZX SPECTRUM
SOFTWARE

SUPERVIEW 48 £5.00

List of Features

16K Spectrum graphics pack.

Full screen high resolution colour.
Moving cursor control.

Large alphabet facility. Large alphabet option.

Pictures saved on cassette, 48 full screen two colour pages OR

* 48K Spectrum personal viewdata.
.
-
L
Automatic “slide show™ option. * 24 full screen full colour pages.
L
L]
L]
.

Page creation with moving cursor,

Menu driven, easy to operate, Random page recall.

crash proofed. Continuous page rotate.
Documented to usual high Video Print option.

Software standard. Full operating manual to our usual

* Demonstration slide show. standard.
* Audio commentary on reverse of ¢ Audio commentary on reverse of
cassette. cassette,

Prices include VAT, P. & P. Immediate delivery.
Full range of ZX81 software still available.

VIDEQ

SOFTWARE LIMITED

STONE LANE
KINVER
STOURBRIDGE
WEST MIDLANDS
DY? 6EQ
ENGLAND

Ter Kivvem Dbl
SO 0 40

EXPLORING SPECTRUM BASIC
Mike Lord’s latest book takes the reader beyond
the Sinclair Manual. It contains a wealth of
programs and explanations of Spectrum BASIC
programming techniques. Topics include writing
games programs, personal, business and
engineering applications, and utility programs.
Worth far more than s £4.95

THE EXPLORERS GUIDE TO THE ZX81
Mike Lord's acclaimed book for the ZX81
enthusiast. Includes games, business, engineering
and utility programs for both 1K and 16K
machines, an introduction to Machine Language,
with a list of useful ROM routines, hints & tips,
and hardware notes including RAM and 1/O
circuits, “of the greatest value” (ZX Computing
review) T £4.95

MASTERING MACHINE CODE
ON YOUR ZX81

By Toni Baker; 180 pages of immense value to
beginner and expert alike o E7.00

All prices include UK, P & P — no VAT on books.
Overseas customers add £1.50 carriage per order.

TIMEDATA Ltd. Dept A
57 Swallowdale, Basildon, Essex $S516 5JG
Tel: (0268) 411125 (Mon-Fri)

Wt nl:DAL
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Spectrum

Fast Action Games

in Machine Code ZX81

TREASURE HUNT (Spectrum) Explore one of the 29 mazes in search
of treasure and grab as much as you can before the time limit. This game
can be played with or without moving obstacles; with one player, two
playersin opposition, or two players in partnership; and with part or all of
the maze visible. There are 144 variations of this fascinating game and
even the game selector is fun to use.

HUNT (16K 2X81) A ZX81 version of Treasure Hunt with 48 variations.
X-MEN (16K ZX81) The only Puckman type game with all these
features: true gobbling action, bonuses, arcade type maze, 3 lives,
graphic display of lives left, 4 monsters, a den, booster buns, high score,
continuous on-screen scorng.

UFO (16K ZX81) A fast moving space game in which you must defend

and Earth by destroying all the UFOs and spy satellites while your
moving force field gradually gets worn away by the alien bombs.

TRAP (16K ZX81) You control a moving wall and try to surround your
opponent (computer or human) before he surrounds you. There are 3
speeds and games can be played with a border or wrap around screen.

£4.95 PER GAME ON CASSETTE

mn 13 CHERRY BOUNDS RD

GIRTON
SOFTWARE CAMBRIDGE CB30JT

Tick games required X-MEN

TREASURE HUNT [ UFO

HUNT : TRAP
I T e e R e T T e A SR
A s i T S e Ve e e A et 2 TR




‘_A GOLDEN OPPORTUNITY
FROM
COMPUTER RENTALS LIMITED

Here at Computer Rentals, we want to see your ZX81 programs. If you have written some
software, don’t waste it on a small audience of family and friends. Send it to us and we will take
a good look at it. If we like it, we’ll publish it, leaving you nothing more to do than cash your
royalty cheques. Your program can be on any subject: Games, Education, Business, Home
Finance. . . .if you can think it up we are interested. What’s more we don’t pay meanly. We
want the best and we are willing to pay accordingly. A royalty of £1.50 for each cassette sold is
our offer and when you think of the size of the market, you can see how generous we are. Don’t
be put off before you get your work in the post, just send your cassette away with some
instructions and a stamped addressed envelope. After all, you have nothing to lose but the
postage, and all to gain from our marketing.

Send to:
Computer Rentals Limited
140 Whitechapel Road
London E1.

WHAT PEOPLE ARE SAYING ABOUT OUR.. ..

BBC MICRO GAMES

“. .. | bought all your tapes to date “ ... | was very impressed, not only ... | must congratulate you on
for the BBE Micro and | think they with the cassette, but also at the your MUTANT INVASION cassette. |
are just super, especially STAR TREK, speed at which it came!” have had it for two weeks now and it
and the sound effects in CANDY — R.L., Cheshire is really superb. Incidentally, | have
FLOSS really made me sit up! Well beaten your high score of 4,500 —
done and keep them coming” mine is 7,580!
J g Paisley — S.L., Berks
AND NOW LOOK AT OUR LATEST CASSETTES!
CASSETTE EIGHT Cassette Eight contains Model A Cassette Nine contains Model B CASSETTE NINE
Model A Invaders Invaders. A superb full feature Invaders. A superb full feature Model B Invaders
- e ayem machine code teletext colour adaptation of the arcade ‘Space SS9 wx si98 b8
PR e ey graphics version of the popular Invaders’ game in machine code -
R ‘Space Invaders’ arcade game and high resolution colour e Fae ey
A for the Model A BBC Micro. graphics, for the Model B BBC * R W W
P wOwvwvew Choice of Invader and Missile Micro. Choice of Invader and .-
. sép;éag_sr.FF.:‘SIT‘ SMOOTH AND Missile speeds. QUITE SIMPLY i
v UN! THE BEST . :
- . Only £4.95 inc. Only £6.95 inc. AR A A
Actasl screen photo Actual screen photo
NOT FORGETTING THE REST OF OUR FANTASTIC RANGE
FOR MODELS A AND B FOR MODEL B ONLY
Cassene One STAR TREK (8x8 Galaxy, Klingons, Phasers etc) Cassette Five: BEEBMUNCH (arcade game). Our version of the
and CANDY FLOSS, the tremendous new game ‘Pacman’ game. Tremendous version contain-
Sweryone is talking élboui! 0n|v£5.§5inc. ing multi-ghosts, tempting fruits, superpoints,
screams etc. Only £5.95 inc.
Cassette Two HANGMAN, KRYPTOGRAM, DICE, BEETLE, Cassette Six: SUPER HANGMAN. The special feature is the
GRAND NATIONAL and MUSIC. Only £3.95 inc. high-resolution animated man. Marvel at the
detail of his clothing and witness his impati-
Cassette Theme  MIUTANT INVADERS (arcade game). Can you ence! Contains many categories.  Only £3.95
Sestroy the Mutants before they destroy you incl.
WS theer radioactivity Only £5.95 inc. Cassette Seven: 3D MAZE. Battle against the clock to escape
from the maze, with the computer showing
Cassette Four BREAROUT (arcade game). Superb version, 6 your view in 3-D each step you take!
Sl s, 1 or 2 players. Only £3.95 inc. Only £3.95 inc.
ALL CASSETTES AVAILABLE NOW FROM: . J. K. Software

(All our softwars is svallable before we advertise) 55 Fitzroy Road, Bispham, Blackpool, Lancs
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ATOM USERS!
WIN AN ADPROM 4000

IN OUR “ONE LINE" PROGRAMME COMPETITION.
DETAILS IN OUR BROCHURE. DONT FORGET S.A.E.

ADPROM 4000
WITH 2 CARDS

Problem! Two or more
Eproms and only one
socket on vyour Atom.
SOLUTION! is an ELINCA
ADPROM unit and use any
as required for only £39.10
incl. VAT etc.

ATOM
CASE CONSOLE

N Type AC155 £31.63 incl.
VAT etc. can be supplied
with single Adprom as in

photograph.

FULL DETAILS OF ALL OUR PRODUCTS WILL BE SENT
ON RECEIPT OF AN A5 S.AE.

ELINCA PRODUCTS LTD (pept. ¢

LYON WORKS, CHAPEL STREET
SHEFFIELD S6 2HL

SATURN SOFT

SPECTRUM 2ZX81
NEW — NEW — NEW

MAD MARTHA — Dedicated to the little woman! Adventure
with a differencel Can you have Henry, Littlefellow, go out on the
town without being caught by your crazy, axe wheeling wife. Lots
of fun for the broadminded.
Spectrum £5.95 inc ZX81 £4.95 inc.

GOBBLER An exciting version of PAC MAN for the Sinclair
machines. M/code fast action. Spectrum version features full
arcade Graphic and sound!

Spectrum £5.95 inc ZX81 £4.95 inc.

MINES OF SATURN The first of a whole series of new adventure
programs. Be warned, this is not easy!
Spectrum £6.96 inc ZX81 £4.95 inc.

RETURN TO EARTH The sequel to MINES OF SATURN Where

will it end!
Spectrum £6.95 inc ZX81 £4.95 inc

£1.00 off two or more programs ordered together. Please send
SAE for full lists of many r:ror]rarﬂq available for Spectrum and
ZX81. Programs for dragon ready soon

ALL PROGRAMS DOUBLE SAVED
on computer quality cassettes to avoid loading
problems.

SATURNSOFT
37 Heol Dulais, Birchgrove, Swansea,
West Glamorgan SA7 OLT.
TELEPHONE: (0792) 816579

ZX-FORTH!

*FULL FIG-79 STANDARD
(NON-DISK)

*FASTER THAN BASIC

*EASIER THAN MACHINE CODE
*SUPPORTS ZX-PRINTER

Forth, for those who are n ers i@ ;)rr aps the closest
to the ultimate all-purpose compute I (ll“t.lc]li' ffl
s rtable and extremely fiexible, A FOR]""I T(y:Hm conss g r',f
definitions of new FORTH words, enabling a user to develop a unique,
pﬂlica ion oriented, vocabulary. It is even possible 1o alter the syntax

t your application (or just your style of program!)

*TAPE & DOCUMENTATION . . . £10
GAMES PACKS 1&2

1 includes: Space Torpedo, Reverse, M/C Life and r
f‘1 ? weludes: Robot chase, Nim, Music, Mini Ady ontuu 81
’\hlf' e your BASIC Programs with this set of useful machine code

rout

GAMES PACKS . . . f6 each

UTILITY PACK . . . £5
***COMING SOON***

PILOT: the educational language

ALL PRICES INCLUDE VAT & P&P
QUALITY STACKABLE CASSETTES

Quasar Lompuiaiional
Paraphernalia o,

q
Re
11c HERCIES ROAD UXBRIDGE MIDDLESEX

MEMORY DEVICES FROM:

GCC ELECTRONICS

Tel: 0223 21044 Telex: 817672

EPROMS 6500 Family MEMORIES
2708 00p 6502 Wp  2114LP2 90p
2716+5V 00p 6520 %5p 2114450

2% Wp 652 75 4118150 90p

2632 ¥5p 6532 520p 4116200 88p

2764 1200p 65451 900p 48162+5V  250p

4164-200 410p

6800 Family 280 Family §116-150 350p

6800 20p  CPU 315 5516250 635p
6802 25  ACPU 350p
6810 10p  CTC 270p
6809 850p  ACTC 290p
6850 13  PI0 U0p
6821 10p  APID 350p

We supply 74LS TTLs, CMOS 4000 Diodes. Transistors, etc., etc. All components
are guaranteed prime parts, from leading manufacturers.

Orders from Government, Educational and Overseas buyers welcome. Special
prices for volume enquiries. Please add £1 post and packing plus VAT at 15%.
Minimum order £15.00.

GCC ELECTRONICS

18 CLAYGATE ROAD, CHERRY HINTON
CAMBRIDGE CB1 4JZ

TEL: 0223 210444 TELEX: 817672
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BBC SPECTRUM VIC

— it's simply the best thing since sliced bacon!

The mCP is designed for use with personal
| computers having a user definable character facility — R B The sole ZX8_1 e_agent for the
[ SPECTRUM, BBC, VIC and many others. Ly AR Arab World is interested in
” 3 T software, publications,

A guality product having two 8 x 8 plotting grids on W SRR add-ons, etc.

which the black magnetic markers are arranged to create
or amend your “Space Invader”’, Russian script, Ry, T
electronic symbols etc. Your only limit is your # S | — ACT NOW!
imagination! Use both grids to plot larger characters. % LR Send samples of all you have to:
as a pocket wallet so that you can quickly and easily

| R AntT? Doy
The imnce is manufactured in durable p.v.c. . RSy |H“THM
“plot” anywhere — on the bus, lunchbreak, in the bath! i & N

Don’t miss this opportunity

Saudi Arabia, Tel: 6604212,
Telex 402 276 Autoram S.J.

P.O. Box 147 Jeddah
Plotting on paper is just plain tedious and old fashioned.

3

You don't ne_ed to be one to use our
MMagnetic Characier Plotier
| MEPco

34, WOODSIDE,

HARROGATE £295

NORTH YORKSHIRE (Post and packing freej
HG1 5NG.

LRITE
EFFIDIENT R, A

3K RAM - 2 ROM SOCKETS

Y- - PHOGHAMM;FE S AID HI - RES GRAPHICS - £49 95
R SPECIAL VIC 20 OFFERS
n . BEGINNER'S BAG VIC 20 + Cassette Drive + introduction to basic (part 1)
’ + J cassette games + 10 blank cassette — £225

ECONOMY BAG — VIC 20 + cassette interface + 3 cassette games + 2 blank

casseltes £198
I GAMES BAG VIC 20 + Joystick + Cartridge game £205.

VIC 20 SOFTWARE WITH A DIFFERENCE
ALL ANIROG SOFTWARE IS IN HIGH RES. GRAPHICS AND

® Improve your ZX BASIC Programming HAS FAST M/C DISPLAY

skills wath this new book LOST IN THE DARK - Occassional flashes of hghtning would show you the
® Assumes knowledge of the Sinclair ZX81 i ot B T s

BASIC manual only bmOry. and CONCEnNaNon 10 the Wit A uniqus mate adeeniure:-game -l

f SPACE RESCUE - Rescue the survivors stranded on a devastated star base
@ lllustrated by over 25 useful and enjoyable You have to thread your way thiough fast moving debis 10 land, rescue and
- then return 10 dock with the mother shi (€
programs, demonstrating the ru[es SLALOM - SKI - The gurt sllom on the scenic mouniain siopes. You noed
described. while making the most effective t spht second reactions - (€
GOBLl'\IS GOlD The goid 1s well guarded by the goblins and thesr henchmen
Use Of 1K ine ( W) ar ;a‘u ty of mend 10 v‘.,!t'. |
i o A high pressure adventyr ame - €6

® Many of the principles listed are of more ; g

SPECTRUM Basic SOFTWARE - COMPUTER BOOKS - ADD ON HARDWARE

Authornised dealer for COMMODORE - ARFON - STACK - BUG BYTE
AUDIOGENIC - LLAMA - DK'TRONICS AND MANY OTHERS

® Send £5 to: ORDER 2 OR MORE BOOKS OR SOF 1 WAHE FOR 7.5%
DISCOUNT
Ivor Killerbite, SEND S.A.E. FOR CATALOGUE.PLEASE STATE THE COMPUTER
10: Elson Rm. I'YPE. Mai!t Ordder
Payment by chegue, PO VISA or ACCESS
! FOfmby. (,(5 ‘OP é;'RAW i 26 Balcombe Gardens
. L K] Horley, Surrey
LIVGI’DOO' m ZEG nﬁ Phone order
Horley (02934) 20076083
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By far the fastest, smoothest version of this arcade
game; full colour, three meteoroid sizes, hyperspace,
shield, thrust, freezeframe, etc, etc. With ultra-
smooth graphics and machine code synthesised
sound effects that have left other software houses
wondering how we did it. Simply the best, for only
£4.95 (16K or 48K Spectrums).

The ZOLAN ADVENTURE: A full adventure in 16K;
probably the best presently availablel Only £4.50.
Coming soon: The Quest, various toolkits, screen
kits; send for details.

Send your cheques and postal orders to: SOFTEK,

329 Croxted Road, London SE24.

WRITERS: Why not let us market your software for any microcomputer. We pay the highest royalties and market both from London and
from our office in Los Angeles.

A Printivity 133
A & F Software 6 ADVERTISEMENT INDEX PSS 126
Abacus 92
ABC 8 Computer Smith 45 K 8 ia =
Acornsoh 122 Comserve 44, 45 Kavde 109 Quicksilva 1 19
ADDA 103, 105, 107 Control Technology Back Cover Kempston 37
Addictive Games 82 D L 2 b h i .
Amba 198 o .D.
David Heartford 78 Laser Bug 124
e Eoos 129 Deans Electronics 128 Level9 102 RErRSoltware 1&t
e Digital Integration 107 Linsac 130 S
Artic 81 : 113 Lion Micr 62 81 Saturnsoft 136
: : DKtronics Lion Micro ¢
Audiogenic 36 Downsway 88 Llamasoft 108 Shadale %0
Audio Computers igsude Dragon Data 20,21 Lowe Electronics 10,11 Silica Shop 7
iy A :
5 East London Robotics 72 Machinecraft S i S o
B 130 Educare 129 Maplin 88,62 Siror < oftvare s
Bi.Pak. 106 FElinca 190 L & 0 135 Sinclair (1.J.K.) 135
Bridge Software 72 F izl Sinclair Research 115-118
Britagnnia Music 12 Flight Electronics 60 mabournﬁ House 58, 1;% Sir Computers 82
Buffer Micro 127 Franz Wolfkamp 0 Memotech Software For All 5
13,121 Fuller Designs 104 Michael Orwin 128 5otk 138
B G "1 : MICROL 70-71  Spectrum 99, 100, 101
Butler, Currie & Hook 03 g s Micro Store 76 SRS y ) 12
C GCC _ Micromania 132 Syonechip 31
Calculex 129 Gemini Electronics 92 Microgen 72 Storkr 86
Cambridge Collection 114 Gemini Marketing 60 Microware e i
Cambridge Micro 105 Gemini Software 111 Midwich 133 T
Campbell Systems 44 ér ?tubbons 1353 Monolith 130 ?E-C-I B ]g
Carnell Software 134 ilso exas Instrumen
c.éf.]s. o 98 J.K. Greye 98 N Timedata 134
Chris Club 81 H New Generation 78 u
Chromasonic 30 Hewson Consultants 54 Newnes . 122 {niversity Computers 64
C.J.E. Micro 106 H & H Software 62 Northern Computer Fair 125 Vv
Compec 82 131 2 omputer Services
ol | Oakleaf X 82 vVideo Software 132,134
ggﬂ rocosres 1%? Interface 120 Orchestrated Computing 45 Virgin Books 78
¢ omgshop" 4 IvorKillerbyte 137 p Visionstore 110
Computers Concepts 64 J Peter Furlong 102 W
Computers for All Inside J.R.S. Software 64 Phoenix Marketing 108 William Stuart 132
Front Cover Jupiter Contab 14 Picturesque 98 S.W. Winter 18
Computer Rentals 135 J. Walter Thompson 88 Pixel 107 Workforce 62, 102
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MORE MEMORY FOR MICROS !

look at what we can offer:

RAMPACKS

for SINCLAIR. z\x\a'!

to56k on the ket _.£36 d4K-

56K — exceptional low
power consumption — £44.90

We can adopt the above §

VC S BKforV'C

8kRAM+3 slots £ & 4

DUD1 for ATO M

sakRAM only £ 70

o

64K + Eprom programmer &
user port — only £79

roducts for ZX81 to fit your new Spectrum for just £5 Extra.

addupto 20kRAM+16k ROM

vcp ED foerc
£24,2k increment-£%5 64K-£80 128K-£130

D RC for pET

32K add on RAM £69

FOR A FREE BROCHURE, RING LINDA OR
SUE ON SOUTHEND (0702) 613081
FORCREDIT CARD ORDERS, RING JACKIE
OR PAM ON SOUTHEND (0702)618144

"CHEQUES AND P.O.s TO:

AUDIO-COMPUTERS

87 BOURNEMOUTH PARK ROAD,
SOUTHEND ON SEA — ESSEX SQOZUJ

ALL PRICES INCLUDE V.AT. AND STAGE

TELEX 995337 G AUDCOM

A TRADEMARK OF SOLIDISK LTD.



Spectrum & Dragon Software

MISSILE COMMANDER AND LUNAR LANDER
Missle Commander: defend your city against ICBM's
streaming from the heavens, causing a series of mutlicoloured,

noisey explosions. You must also deal with marauding enemy w -
bombers. There are 10 skill levels, and/or on screen score. e guarantee

Lisier Lanclur fSNrip ToTLthe Mrer awtuos your M) DISPATCH WITHIN

surface is generated on each run.

PRICE: £5.00
POLECAT AND BREAKOUT _ g rs

Polecat: A completely original and ingenious maze program in
which you are a rabbit and the computer is a Polecat. The
action takes place in one of over a million underground mazes.
The plot involves the rabbit collecting carrots and bringing

them back to his burrow whilst avoiding the attention of the WE WOQULD LIKE TO SEE

ravenous Polecat.
Breakout: See if you can bombard the wall until it falls, whilst YOUR SOFTWARE NOW
g:\gsto és&:; the ball in motion.

77 BOMBER AND FRUIT MACHINE
Bomber: This fast-action game involves the destruction of
cities quickly before you crash into the buildings.
Fruit Machine: Similar to the familiar one-armed bandit, with
very realist graphics.
PRICE: £5.00

CRAZY RACE AND SUBHUNT

Crazy Race: You are driving around a racing track. How many
obstacles can you run over before you crash?

Subhunt: You are a helicopter pilot firing down at submarines,
destroying them before they destroy you.

PRICE: £5.00

ALL PROGRAMS SUITABLE FOR EACH MACHINE USING MACHINE CODE

ZX81 — Software

ZX BUSINESS SYSTEM
4 MAGN|F'CE NT :\Iow installed in many businesses, comes with i“Ul‘!CPjrﬁ\SEl SALES LEDGER
MACHINE CODE| £'5H o o e o e 50
PROGRAMS Sk busisesons. inchides inswuiction ook aed tape: £17.08 inck “vi‘%"*‘“"
And does the job of systems costing hundreds of pounds.

SCRAMBLE 16K PACK 123

“UNDOUBTEDLY THE

FINEST SOFTWARE Pack 1, 2 & 3 include all of:
A LAX I 0 N S AROUND” — quote AIR TRAFFIC CONTROL: Animated radar screen of busy airport shown. You
from many such letters must bring planes into land: INVADERS SELFPLAY: PHONEBOOK — keep
we receive each week! friends’ and relatives numbers on cassette. COMPUTER DATING, who will it

v pick for you and those around you for a laugh. ADVENTURE ATLANTIC: you
I N VA D E R S See for yourself the may become very rich or marooned forever. BREAKOUT: SQUASH:

word's best progranTs, LANGUAGE TRANSLATOR: translates any European language to any other.

All for £5.00 inc. VAT. COMPUTAPUNT: predict horse races and football pools with you ZX.
G U N FlG HT INDISCO, video roadracer. DRAUGHTS computer chequers, with kings.
BATTLESHIPS, nautical naval battie at home. MASTERMIND: brain teaser,
see if you can beat a microelectroic mind

+ 2 STRATEGY GAM Es THIS MASSIVE PACK OF SOFTWARE IS ONLY £5.00
The 16K ZX81 Games Pack — £5 CONTROL TECHNOLOGY

184 MARKET STREET
MAIN DEALERS: HYDE, CHESHIRE SR14

LEICESTER — MICROWARE
HYDE, MANCHESTER — PASE
BRISTOL — GEORGES
BRIGHTON — GAMER

CO. ANTRIM — OHMEGA

Please send me as soon as possible the following:
O c - e

o T Lt i £
| enclose a Cheque/P.0. for the total £

POSTCODE____

o . . o




