Personal,
Compute

Canada $2.75/US $2.50/FF 18.50/FL 8.15/SFr 8.00/IR £1.23/BFr 94.00/
Lire 4,700/DKr 24.00/NKr 14.55/DM 9.5.
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CHALLENGE FROM THE ORIENT
Hitachi takes on the IBM PC
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Cromemeco System One

MicroCentre introduce Cromemco’s new System One computer,
available with an integral 5 megabyte Winchester hard disk, at a
new low price.

The System One supports the full range of Cromemco interface cards,
including high resolution colour graphics, and software packages.
The choice of operating systems includes CDOS, CP/M and
CROMIX—Cromemco’s answer to Unix.

-

Call MicroCentre for l] Cromemco

_ 30 Dundi
MicroCentre Ltd Britain’s independent Edingzr;r? E’ﬁgeg JN

(Complete Micro Systems) Cromemco importer
Tel: 031-556 7354




IF THERE WAS A PULITZER PRIZE FOR PROGRAMS

Does a simple-to-use filing system appeal to
you? Then Cardbox is the answer. But don't let
the simplicity of operation fool you, Cardbox is
a powerful data retrieval and information man-
agement tool for all your filing needs. Draw up
your index cards as you want them, enter your
information in the way you want to see it and
index all the key words you think you'll need.
Then use Cardbox’s powerful search and select
commands to pick out just the records you
need. Each search can comprise up to 99 separ-
ate criteria which should satisfy even the most
permickety person. Whether you're a new-
comer or an old hand at computing you'll find
Cardbox a joy to use because it works very
hard to keep things simple for you.

Cardbox 1s available under CP/M and
MSDOS. It costs £155 + VAT. Mail order
customers please add £2 P&P.

i

Making The Most Of Your Scarce Resources [l

Is resource allocation one of your problems?
Gut instinct and rule of thumb are not good
enough in an increasingly competitive world.
With today’s drive to improve productivity
Optimiser will help you decide the best allo-
cation of materials, machines, manpower or
money. Based on proven techniques, Optimiser
g:\aces the power of linear programming at the

gertips of you, the decision maker. With a
low cost microcomputer and Optimiser you can
now establish the optimum mix of your scarce
resources, without the need to resort to com-
plex mathematics.

Optimiser is available for the 48K Apple II and
a wide range of CP/M systems.

Optimiser costs £325 + VAT. Mail order
customers please add £2 P&P.

Please state disk format when ordering

Are you frustrated by the ‘keyboard barrier’?
Would 'error-prone and slow’ fairly describe
your keyboard skills?

Touch 'N’ Go will change all this. It is a care-
fully designed keyboard skills course developed
over the last 20 years and now implemented on
CP/M and MSDOS microcomputers. The course
develops your accuracy and speed on both the
QWERTY keyboard and the numeric keypad.
With a little concentrated effort, you can achieve
mastery in just 24 hours. By the end of the
course you should reach 40 words per minute,
an alphabetic accuracy of 95 per centand a
numeric accuracy of 100 per cent.

Why use two fingers when you have ten?

Touch 'N' Go costs £25 + VAT. Mail order
customers please add £1 P&P.

Caxton Software Ltd, 10-14 Bedford St, London WC2E SHE. Tel: 01-379 6502. Telex: 27950. Ref: 398




CONTENTS

Y 10

o R
-3 _1-. (T

=il Vol 6 No 6 June 1983

Cover photograph by lan Dobbue (screen graphics were done on an
Apple Il with graphics tablet using software by Nigel Cross).

BENCHTESTS & REVIEWS

EXPANDING THE APPLE

Mike Liardet continues his Which
Spreadsheet? series with a look at
enhancements to Visicalc on the Apple.

COLOUR GENIE 120
Maggie Burton averts a keen gaze towards
the new offering from Lowe Electronics in
Japan.

OCCAM OCCULT
Dick Pountain unveils the magical art of
this futuristic new language.

136

SPECTRUM PLUS 144

M/C code compilers, a graphics toolkit, a
sound generator and a joystick for the
Spectrum, reviewed by Steve Mann

-

TOMORROW’S OFFICE 154

Kathy Lang reviews a data management
package for the Sirius.

HITACHI MB16001 160
Is it worth buying an IBM look-alike PC?
Read Steve Withers’ Benchtest and find
out.

FINANCIAL DIRECTOR 184
Ian Griffiths seizes the gauntlet and tries
out this ‘user-friendly’ accountmg package

CROSSWORD MAGIC 198
If your friends like doing crosswords then
this little package will make you popular.
Maggie Burton checks it out.

Founder Angelo Zgorelec Editor Jane Bird Assistant Editor Maggie Burton Home Computing Editor Steve Mann Programs Editor Surya Sub Editor Ginny Conran
Consultant Editors Peter Rodwell, David Tebbutt, Dick Pountain Editorial Secretary Tracy Dear Art Editor Phoebe Creswell-Evans Design Assistants Richard
Gadsby, Safu-Maria Gilbert Typesetters Jane Hamnell Anne Ashby Puhhshlng Manager Fiona Collier Group Advertisement Manager John Cade Advertisement

Manager Patrick Dolan Assi: Adver s Peter Gol

in, Herbert Wright Sales Executives Jan Martin, Gill Harrison, Gayle Thomson, Michael

Clarke, Caroline Shepherd, Joe Harrower Micromart Gaye Collins Advertisement Assistant Priscilla Senior Group Production Manager Robert Buggs

Advertisement Production Tony Keefe Production Assistant Lezley Hannibal




FEATURES

FAIRE FADES 131 CROSS FIGURES 178
Colourful account of this historic (and Essential brain fodder for all compulsive
decaying?) ritual from Peter Rodwell. philomaths and numbers freaks. Philip
HEARING IS BELIEVING _ ] =gt
142 IN -5

S . LESSONINLOGO 195

;\ug:)or as;bgvlf; Fh'csl tltmetputtmg thecase  pes [ ogo spell doom for Basic? Dick
S eGSR TG S G ) Olney goes to Exeter to hear what the

SHRINK RAPT 148 cxpertsthink. a
In Part 2 of our Lisp feature David ACCOUNTANCY AID 196
Johnson-Davies examines the classic Alan Secker maps the path in a quest for
psychoanalysis program, Eliza. the ideal accounting package.
NEWSPRINT 102 YANKEE DOODLES 188

Guy pontificates on what’s new in the light
of the Hanover Fair.

BANKS’ STATEMENT
Micro machismo gets Martin thinking these
home computers might not be such a good
idea after all...

112

COMPUTER ANSWERS

Agony panel Len Warner & Co corrects
your errors and disentangles your short
circuits.

SCREENPLAY

Steve Mann widens the net and brings
games for two machines, the Jupiter Ace
and the Oric-1, under scrutiny.

NUMBERS 143
This month Mike Mudge issues a challenge
in U-sequences.

SUBSET

Assembler subroutines at your disposal
from Alan Tootill.

TJ’s WORKSHOP 171
This month’s motley collection of readers’
traumas, and tips to overcome them.

COMMUNICATIONS
Provocative and controversial forum of
debate in the micro world.

114

128

166

Macro début of Sol Libes’ column of news
and Eossﬂromgta_teside.

MICRO CHESS 192
Tony Harrington describes how academic
Don Beal developed a chess computer.

DIRECT ACCESS 203
Includes Packages, ACC News, Computer
Town Centres, Networks, Diary Data.

SUBSCRIPTIONS 208
Lots of inspiration for you to put the money
iﬂ an envelope and wing it hitherwards.

PROGRAMS

This month’s jamboree bag packed with
goodies from our new programs editor
Surya.

LEISURE LINES 238
Can you solve these puzzles before the bath
water turns cold?

220

BACK ISSUES 242
Just see what lou’ve missed. B »
BLUDNERS 344

PCW?’s assiduous readers keep the editor
apprised of last month’s boobs.

CHIP CHAT

Scurrilous, uncalled-for and venemous
attacks —anyone in the micro world runs
risk of coming under fire!

344

Subscriptions Enquiries Stuart Cruickshank Subscription rates UK: £12.50, Overseas £27.50 Subscription and mail order address 53 Frith Street, London W1A
2HG, tel: 01-439 4242. © Computing Publications Ltd. 1983. Editorial and advertising address 62 Oxford Street, London W1A 2HG, tel: 01-636 6890. No material
may be reproduced in whole or in part without written conscnt from the copyright holders. Printed by Chasc Web Offset. St Austell, Comwall. Distributed by

Seymour Press, 334 Brixton Road, London SW9, tel: 01-733 4444,




—STOCK—

The -©SBORNE Business Portable Computer
ZAK clearance price £1,095* ex. var.

whilst stocks last
* Inclusive Software: -
@® WORDSTAR word processing @ CBASIC programming language FULL 12 MONTHS GUARANTEE
® MAILMERGE maillistetc. @® MBASIC programming language Our special price includes the 12 months
@® SUPERCALCelectronic spreadsheet @ CP/M operating system parts and labour Osborne warranty.

Computers.

4 PCW

Osborne Authorised Dealer

Zak Computers Ltd.,

Churchill House, 88/92 Talbot Rd.,
Manchester M16 0PD.

Tel: 061-872 7818. Telex: 665449



CANNOT AFFORD
TO MISS THIS OFFER

** DOUBLE
DENSITY OSBOURNE
(NEW STYLE) PLUS

% A TEC FP 1500-25 Daisywheel printer (25 C.P.S.
fully Wordstar compatible, with sheetfeeder +

tractor option) — was retailing for over £1000 + VAT.
UNTIL Plus!

Al
ONL % A Software package of Wordstar/Mailmerge,
= Supercalc, C.Basic + M.Basic

Lz
7z ’
A 774 ~4 PLUS!PLUS!PLUS!

A free Osborne 80/104 column card (until 31st May
only). Worth over £200

Also available: Accounts, Packages, Modems, Extended
Warranties on site maintenance contracts.

CALL NOW!

01 COMPUTERS
Southampton House, 192/206 York Rd, Battersea, London SWAI

01-228-2207

(300 yards from Wandsworth Bridge roundabout)

UTERS 01-228-2207. §1 COMPUTERS O

PCW 5




together with an exceptional

range of larger microcomputers—
OSBORNE, SIRIUS, H-P, TRS 80, APPLE,
TORCH and COMMUNICATOR
plus peripherals and media.

EEEEEEER
Cambridge Computer Store

1 Emmanuel Street
Cambridge CB1 1NE
Telephone (0223) 358264/65334
(closed 12.30 — 1.15 except Saturday)

BSBORNE 1
FROMSILICON VALLEY 01 2422803

FREE VIDEO RECORDER

PRICES SUBJECT TO
AVAILABILITY OF OLD STOCK

OTHERFREE OPTIONS

@ 6 free accounts ledgers (saving between £1,500-£3,600). Nominal, @ free dot matric or daisywheel printer (depending on system).

urchase, sales, invoicing, stock recording and payroll packages y
i ; dy to use (CP/M and sfriusonly)_ g and payroll packag @ free D-BASE Il package (on Osborne only).

@ free 3-year warranty, parts and labour. @ free computer desk.

S T
NALE
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SILICONVALLEY
The best value in the city for. ..

OSBORNE

01

@ THE OSBORNE 01 is the only truly portable personal computer
- /ﬁ available! Included as standard are 5 software packages;
C/PM, Wordstar, Supercalc, Mbasic and Cbasic(valued at over £800).

From £1,250 + VAT £6.99 per week.

FULL RANGE OF PRINTERS, PAPERAND DISKETTES
AVAILABLE FROM OUR SHOWROOMS. S’”lls 1
. ' L
This high speed 16 bit | |
business computer from f |
ACT is the best selling

micro of its kind. k “}
Available from Silicon -
Valley from £2,399 or = _g

lease from £13 per week.

(-
Orchoose one of these 4
alternative packages ABSOLUTELY FREE!

® Choose the option most suited to your needs.

: ] @ Free 3 year warranty, parts and labour.
® g'{f5':683%%?ggg;%%ﬁﬁ;sl’(;ﬁ‘;&%g&t;";gg ® Free dot matrix or Daisywheel printer
invoicing, stock recording and payroll packages (depending on system).

ready to use (CP/M and Sirius only). : Eﬁgg \[/)Vc?rijss?alxlr package.

’ I . ® Free Supercalc.

An improved version of one
of the most widely installed and
best supported machines in the
world. A powerful low cost solution

SILICON VALLEY COMPUTER SERVICES
Offer first class service from expertly trained staff
on all our systems and full software support

for most popular micros.

Software packages include BOS, Peachtree,
Padmede, Systemeatics, Vlasak etc.

The vast range of supporting
software and hardware add-
ons ensure a system that meets
your exact requirements.

The Permanent Computer Show

- " London Manchester
LeaS_e an AppleIle, 2 drives and 12 Suite 104/5 12 Lever Street
monitor from £8.50 per week. Hatton Square Piccadilly

Baldwins Gardens Manchester %
S London ECIN7RJ  061-228 1686 P
01-242 2803 061-792 2723

il

X
‘
(o]
_——;L : o —— 7 NNZ S
Telex: 8813271 GECOMSG 2 \\
Tel: 01-242 2803
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VWHEN IT COMES

TO MICROCOMPUTER

SOFTWARE
WE WROTE

How do you stay up-to-the-minute with
the rapidly changing world of microcomputer
software? Get the Lifeboat Catalogue.

The latest innovations The new
Lifeboat Catalogue is packed with the latest
state-of-the-art software. And if we publish a
new program after the latest catalogue has
gone to press, we enclose a flash bulletin in
your copy.

The greatest selection
Because Lifeboat is the world’s largest
publisher of microcomputer software,
our catalogue offers you the greatest selection of
programs for business, professional and personal use. Our
more than 200 programs range from the integrated
accounting and professional practice systems to office
tools for book-keepers and secretaries to sophisticated
tools for programmers. Included are business systems,
word processors, programming languages, database
management systems, application tools and advanced
system utilities.

We specialise in software that runs on most smai!
business computers. Our more than 60 media formats,
including floppy disks, data cartridges, magnetic tape and
disk cartridges, support well over 100 different types of
computer.

Get full service e give the crucial dimension

of after-sales service and full support to everything we sell.

Thatincludes:

@ An update service for software and documentation.

® Telephone, telex and mail-order services in the London
office and at overseas offices in the United States, France,
Switzerland, West Germany and Japan.

@ Subscriptions to Lifelines]™ the monthly magazine that
offers comparative reviews, tips, techniques, identified
bugs and updates that keep you abreast of change.

Get it now Lifeboat
now servestens of thousands
of satisfied customers with our breadth of up-to-date, fully
tested, fully supported and competitively priced software.

You may not need all we offer, but we offer just
what you need. After all, we wrote the book.

Llifeboat Associates

World's fore ware source

Mail coupon to: Lifeboat Associates
‘ PO Box 125,London WC2H 9LU or call 01-836 9028

O Please send me a free lifeboat catalogue. ‘

Name |

’ Title |
Company

l Address = l

| |

Postcode TR | ’

Copyright © 1981, by Lifeboat Associates.
pyrig y

Lifeboat Worldwide offers you the world's largest library of software. Contact your nearest dealer of Lifeboat.

USA Lifeboat Associates 1651 Third Ave. New York NY 10028 Tet {212) 860-0300 Telex 640693 {L8SOFT NYK] TWX 710 581-2524 JAPAN Lifeboat Inc. OK 8ldg. 5F 1-2-8 Shiba-Daimon Minato-ku
Tokyo 105 Japan Tel 03-437-3901 Telex 2423296 (LBJTYO) ENGLAND Lifeboat Associates Ltd PO Box 125 London WC2H 9LU England Tel 01-836 9028 Telex 893709 (LBSOFTG])
SWITZERLAND Lifeboat Associates GmbH Hinterbergstrasse Postfach 251 6330 Cham Switzerland Tel 04 2-36-8686 Telex 865265 (MICO CH} W GERMANY intersoft GmbH Schiossgartenweg S
D-8045 Ismaning W. Germany Tel 089-966-444 Telex 5213643 (ISOFD] FRANCE Lifeboat Associates SARL 10 Grande Rue Charles de Gaulle 92600 Asnieres France Tel 1-733-08-04
Telex 250303 [PUBLIC X PARIS)

8 PCW
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NETWORKING!

If you wish to interface any computer to almost any other computer or
peripheral O.E.M. NETWORKS are probably the only company in the U.K.
that have a working solution now! (not next quarter).

We have developed the new /INTERNET IV (any 2 machines/peripherals
networking) and the new MULT/NET 2000 range (6 to 120 machines/peri-

pherals networked). Each port is programmable and we can link variable
networks together on:—

MICRO’S MINI'S MAINFRAMES

So, if you are drowning in this pool:

ASCII, EBCDIC, Baudot, Hexadecimal codes, Asynchronous, Binary Synchronous
transmission modes, Baud rates from 50 to 19200, X-on/X-off, ENQ, ACK, EOL Hand-
shakes, odd/even parity, 2780/3780, 3270, CO3, MCP, DOS, RSTS/E, GCOS, 0S1100,
MVS, HASP, PRIMOS, VRX, EXEC8, RDOS

WE CAN SAVE YOU!

Call our hotline on 748 8404

? —

Available soon! — EE:- = PC/S’"US 1® with up to 50 terminals.

Transfer of data files and programme files from almost any machine to any machine.

Come to our King Street showrooms
to discuss your application and have a 7

demonstration on:

ACT OEM NETWORKS Tel 01-741 7381
./jﬂﬁ' olhett M20 150—152 KING STREET, LONDON W.6.
l ' " Please send me information/quote on:
~ T e T /el = 1 ol s amram TSl e« e = e =l a2 2 a e e
\
\ /“*E]‘./ {aman[J EndUser [ Dealer O urgent
\,‘ | have a requirement for D 1 system D 2-9 systems

(J 10 or more systems

DSBORNE ] :
-2SBOBNE? } will be purchasing within

4 .
.CIDD.QQ W= O 1 month (O 3 months (3 6 months or more
My budget is £

Name Title
and a whole range of printers. Company
Address
- The world’s Iea-ding micros 5. Postcode
at very competitive prices. Phone Erivnsien

=~ ?

PCW9



AUTHORISED DISTRIBUTORS

Access Data Communications Ltd., Daisy Terminals Ltd.,
Uxbridge, Middlesex. Tel: (0895)59781  Haywards Heath, West Sussex.

. L,  Tel:(0444)457546
QL%':;?S:S°§’£;‘:;Z§';’§C ‘ London Office - Tel: 01-434 2821
Tel: (06285) 28237 1SG Data Sales Ltd.,

Bytech Ltd Reading, Berks. Tel: (0734) 884666
Earley, Reading, Berks. Facit Data Products Ltd. ,
Tel: (0734) 61031 Rochester, Kent. Tel: (0634) 401721

/4

Qume’s legendary print quality is now
available for your small business or
personal computer with our new
SPRINT 11 PLUS daisywheel printer.
The secretis The Qume Connection
interface module. Our first Qume
Connection modules fit the most
popular computers, including those
from IBM, Tandy, Commodore, Xerox,
Hewlett Packard and Sirius through
our range of R.S.232C, I.LE.E.E.
and Centronics interfaces.

Qume Connection modules for other
microcomputers are on the way. You can
get the SPRINT 11 PLUS that’s right
for your printing requirements, with a
choice of 40 or 55 cps. So make the
Qume Connection by calling us or one of
the authorised Qume distributors listed.

ume.

Qume (UK) Limited,
Bridgewater Close, Reading,
Berkshire, RG3 1JT.

Tel: Reading (0734) 584646. Telex: 849706

A British Company of ITT

10 PCW



WATFORD ELECTRONICS

33 (PCW) Cardiff Road, Watford, Herts, England
Tel: Watford (0923) 40588. Telex: 8956095

Compute
IC's

1702 350

1802CP 650 |

211412000 %
21473 425

6
250
225
350
575

590
-100
80
s

48|6A 100nS
5101
6116-150ns

9602
AM261.$3172
AY-3.1015
AY-3-1270
AY-3-8910
AY 5.1013

DS3IEIIN
DS88LS120N
058820
058830
DS8831
E9365/6
FD1761
FO1T

FD1797

RO-3-2513L
RO-3-2513U
SFF96364€
SPO256 AI2
TMS2718-3
TMS4164-18
TMS4500
TMS5100
TMS6011
T™MS3927
TMS9929
TMS3995
ULN2003
UPD7002
280CPU2.S
ZBOACPU

ZNA234E

72500
74502
74503
74504
74508
74810
74520
74527
74532

745241

745244
745257
745260

745571

75 Series

75158
7510778

|74S Series
30

DP80 PRINTER
10" Tractor/Friction Feed, 9
X 9 matrix, 80 CPS, 80
column, Bidirectional,
logic seeking, Hi-res bit
image, graphics, super-
script & subscript, Italics &
Underlining. £310(£7 carr)

SOFTYIl
Softy is anintelligent
EPROM Programmer &
Emulator. Has memory
map. T.V. Display. R$232
& Centronics Input/
Output.
Copies. Emulates &
Programs EPROMS.
RS232/Centronics routines
standard. Power supply
included. £169

JUPITERACE

Microcomputer that uses

ALL DEVICES FULL SPEC. AND FULLY GUARANTEED. TERMS OF BUSINESS:
CASH/CHEQUE/P.0.S. (OR ACCESS) WITH ORDER. GOVERNMENT AND EDUCA.
TIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT
INQUIRIES WELCOME. {(P&P add 50p on all cash orders). Unless stated otherwise.

VAT

ALL PRICES ARE EXCLUSIVE OF VAT. PLEASE ADD 15% TO THE TOTAL
COST INCLUDING P&P. SHOP HOURS: 9.00am-6.00pm MONDAY TO

SATURDAY. AMPLE FREE CAR PARKING SPACE AVAILABLE.
FOR QUANTITY PRICES PHONE WATFORD {0923) 40588

FLOPPY DISC DRIVES

{BBC Micro Compatible)

® 12 Months Warranty on DRIVES
® CS50 - TEAC Single Cased with PSU,
40track, 5%4" S/S, 100K £180
® CD50A - Twin Cased with PSU, 40
track, 5%a”, S/S, 200K £350
@® CS50E - Slngle Cased with PSU, 80
track, 54", S/S, 200K £250
@ CDSOE — Twin Cased with PSU, 80
track, 5%a", 5/S, 400K £475
@ CS50F - Single Cased with PSU, 80
track, 5%a", D/S, 400K £330
® CD50F — Twin Cased with PSU, 80
track, 5%, D/S, 800K 99

@® MITSUBISHI SLIM LINE: Uncased,

Double track, Double Density, ONE
MEGA-BYTES. Track Density 96TPI,
Track to Track access time 3m3sec

£225

® MITSUBISHI Slim line, single cased with
PSU, 54", 80track, DSDD, 1 Megabyte
{400K with BBC) £275
@ MITSUBISHI Slim line, twin cased with
PSU, 2 Megabytes (800K with BBC) £540
@ Drive Cable forBBC: Single £8;
Double £12
® VERBATIM DISKETTES (5yrs warr)
10x5%"SSSD £20; DSDD£30
10x8"SSSD £28

N.B. Carriage is extra

* SPECIAL OFFER *

1+ 25+

295p 275p
425p 395p
340p 320p
290p 270p

Just phone your
order through,
wedo therest.

FORTH £78

ULTIMUM:

WATFORD’s own most versatile
MICRO EXPANSION SYSTEM. Ideal
for interfacing with APPLE, ATOM,
DRAGON, PET, _RESEARCH
MACHINE, SPECTRUM, SUPER-
BOARD, UK101 VIDEO GENIE,
ZX81, etc.

Low cost, high spec. As published in

Practical Electronics starting from

(I;Jec;velmber 1982 issue. Send SAE for
ails

BBC MICRO
& UPGRADEKITS

MICROLINE-82A
80 column Printer, 120 CPS, Bi-
directional, Logic seeking,
Tractor & Friction Feed. 9x9
matrix, 40, 66, 80 or 136 colums
perline. £320 (£7 car)

NEC PC8023-C

Bi-directional, 80 column, 100CPS, Logic
seeking, Hi-Res, block graphic Forward
and Reverse line feed, proportional
spacing, true descenders, 2K buffer, at a

giveaway price:
Only £320 (£7 car)

EPSON

PRINTERS

FX80

10" Tractor/Friction feed, 160 CPS, 11 x 9
matrix, 137 columns max, Bidirectional,
Logic seeking, proportional spacing, Hi-res
bitimage, Italic & Elite characters, under-
lining, subscript & superscript.

Only £395 (€7 carr)

MX100FT/3136 columns, 15" car-
riage, plus all the facilities of MX80FT/

Only: £425 (carr £7)

Upgrade your BBC Micro with our Upgrade

Kits and save yourself fsss . ..

® Model A £299; Model B £399 {incl)

@ 16K Memory {8x 4816AP-100nS) BBC1

£18.00
£8.20

£12.00

£41.00

@ Printer User I/0 Port BBC2

@ Complete Printer Cable 36

@ Disc Interface Kit BBC3

@ Analogue I/0 Kit BBC4

@ Serial /0 Kit BBCS

® Expansion Bus Kit BBC6

[ ) Model A to Model B Upgrade

£45.00
( J Jovsucks for BBC {per pair} £12.00
® Complete range of Connectors &
Cables available. Send SAE for list.
Wae specialise in BBC Peripherals,
Software and Accessories

Justphone us for your requirsm'ents.
L st

SEIKOSHA

Price

includes

FREE 500 Sheets

Unihammer Printer,

gives normal and double

width characters as well as dot
resolution graphics 10" Tractor feed.
Parallel interface standard. £17S

SEIKOSHA GP250X Only £235
Securicor Carriage £7

GP100A

ACCESSORIES

TEX EPROM ERASER. Erases upto 32
ICs in 15-30 min. £33
TEX EPROM ERASER with incor
porated Safety Switch £38
Electronic Timer Solid state. Con-
nects directly to above Erasers.
Protects your expensive Chips from
overcooking. Our timer pays for itself
in no time. £15
® Tex Eprom Eraser including the Elec-
tronic timer. £44
@® Spare UViamp bulbs £9
® POWER SUPPLY Regulated, overload
protection.
Variable: 5V to 15V @ 4A £38
® Multirail psu kit including Case. Out-
put: +5V/BA; +12V, +25V, -5V,
-12V @ 1A, Only £39 (p&p 95p}
Attractive Beige Brown ABS CASE for
Superboard UK101 or Home Brew £26
C12 Cassettes in Library Cases  40p
8" Fan fold paper (1000 sheets) £7
9! Fan fold paper (1000 sheets) £7
Teleprinter Roll 250p
UHF Modulator 6MH2 350p
UHNF Modulator BMH2 450p
Stack Pack the unique stackable twin
drawer racking system for Computer
Cassettes. 5 Drawers (10 sections)
including 10 x C12 Computer
CassettesandLabels £6

CRYSTALS

IDC Connectors:

RIBBON CABLE

VIDEO MONITORS

EODGE CONNECTORS

Grey Colour

¢ TWOROWS 1
Price per Foot

2x18way 180p
2x22way 199p
2x23way 170p

2x25way 225p
2x28Bway 210p
2x30way 245p
2x36way 295p
2x40way 315p
2x43way 395p

156"

145p
200p

Speed PCB Plug
Block with latch

type Strt Angle

Two rows Pins Pins
10 way 99p
16 way 150p
20 way
26 way
34 way
40 way
50 way

Female
Header
Socket

Female
Card-Edge
Connectors

32768KH 100
IMHz 275
16MH;z

18MH;

1843M

20MHz
32768M
357594
36864M

4 0MHz
4433619

5 OMHz

6 0MHz

6 144MHz
65636M

7 0MHz

7 168MHz

7 68MHz
80MHz

9 0MHz
9375M

10 OMHz

10 7MHz

10 24MHz

12 OMHz I
12528M nlv .
1431818 170 1800

16 OMH2
18 OMHz
18 432M
19 968M
20 OMHz
24 OMHz
24930M
48 0M
1000M

® ZENITH 12" Hi-Res, Green
Monitor. 40/80 column select
switch. Attractively finished £75
@ SANYO 3125N  Colour, RGB
and V.H. Sync. Screened Metal
Cabinet. Only: £199
® MICROVITEC 1431. 14" Colour
Monitor. RGB Input. Cable
included £250

EURO (DIN) CONNECTORS
gmahépgle g;?ll.'

120p 280p

195p
240p
320p
340p
395p

DIL PLUGS (Header)
Soider  IDC
14pin 38p 95p
16pin 42p 100p
24pin 88p 130p
40pin 195p  218p

AMPHENOL PLUGS
24way IEEEE 560p
26way Centronics
Parallel 520p

Z2IFDIL SOCKETS

24way 575p
2Bway 850p
40way 975p

WEMON JUMPER LEADS Ribbon Cable
Assembly/DIL Plug {(Headers)
7 Single Ended Lead 24" Long
Watford's Lengglh 14pin  16pin  24pin
specisily 24" 145p 165p 240p
designed 4K Doubla Ended Leads
Ultimate 185p 205p 300p

" |2" 198p 215p
Monitor IC .

24 210p 235p

for UK101 & 36" 230p 250p
Suncrbo.rd IDC FEMALE RECEPTACLE JUMPER
LEADS

20way 26way 34way
200p 260p
370p _480p

DI KET! -~
s D CONNECTORS: Miniature
Male
9 way 15 way 25 way 37 B
Solder 80p 110p 160p  250p
Angle 160p 2100 2509
175p Pins  120p 130p 195p
Female
Solder 110p

Angle 165p
295p 340p 240p 300 | i 150p 2a0p" 4200

Covers 100p 100p 110p
10C 25way "D’ plug 385p Skt 450p

Low Wire
Prof Wrap

Angle
Pins
DIN41617 3550
31 way 170p 295p
41612A+8
2x32 way
41612A+C
2%32 way
41612ABC
3x32way

275p 320p 220p 285p

210p
290p

350p
440p

4way
300p
525p

360p 385p 260p 395p

PCW 11



Cumana-Mod III Winchester
the finest drive in the West!

atavery competitive price

-------------1
For further details complete & return this coupon

3 i
AME o

i i
|Address ........................................... . |
R S S T B

0 Interests: Dealer[ ] Education] Business[C] Home Use[] I

I NOTE if Dealer please attach this form to your Company
J letter head.

I Please send: Brochure  Data Sheets  Dealer Address List I
PCW O O O
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With the quality Rodime R0200 Series of 5va” Winchester
Drives Cumana gives TRS-80 Model Ill owners high
capacity at low cost. Internally mounted hard disks offer
storage capacities from5.25M.B.t0 21 M.B. The internal kitis
comprised of mounting frame, hard disk, power supply unit,
controller and fan.

\

The mounting frame also allows for the installation of either
one or two slimline floppy disk drives. For Model Ill owners
who already have internal floppy disk drives we can supply an
externally boxed unit. Disk operating systems are obtainable
from Molimerx (L.DOS) 0424-220391 & Microfirm (DOS Plus)
0454-322260. Business Software is available from Tridata
021-662-6085.

5.25 M.B. (Formatted) Internal Kit £1395
to21 M.B. at £2195
(Add V.AT. to above prices)

CumaNA LD

CUMANA LTD. Unit 1, The Pines Trading Estate, Broad Street,
GUILDFORD GU3 3BH Telex: 859380. Tel. (0483) 503121.




O] W@ﬂ?ﬁﬁ USERS!

*FULLY COMPREHENSIVE MAINTENANCE FACILITIES
(BACKED BY A TEAM OF QUALIFIED TECHNICIANS)

ATA GREATLY REDUCED COST FOR THE
FOLLOWING EQUIPMENT —

Ab, A6

BCS 2005

BCS 2025

BCS 2030- P SERIES & Q SERIES
BCS 3030

P 6060
P 6066

*ALSO FULLY GUARANTEED, RECONDITIONED
EQUIPMENT & PERIPHERALS FOR SALE, ORRENTAL.

*PLUS ENORMOUS SAVINGS ON STATIONERY
FOR THE ABOVE COMPUTER EQUIPMENT.

FOR FURTHER DETAILS COMPLETE FORM BELOW OR TELEPHONE 01-228 8860
Name

Address

Telephone No.

Equipment

LONDON MICRO SYSTEMS
Southampton House, 192-206 York Road,
Battersea SW11




WHEN A MICROPROCESSOR
COSTS £3,WHY

MAKE DOWITHONE?

Clever as a microprocessor is, it has its limitations.
It can't do everything at once.

If you have to rely on ore chip to do all the work of
accessing disks, refreshingmemory, communicating with
the printers, keyboard and screen, you're goingto be very
short of time to run a program.

That's why we design our Series 1 micros with
separate processors for separate functions. You get faster
operation and more intelligent features. You canuseitasa
terminal, or as a stand-alone microcomputer. It's designed
for flexibility; you can add to or update your capability at

14 PCW

any time by adding extra boards, increasing the number
of functions at will. For example, a MC68000 + minimum
256K RAM with UNIX will soon be an optional add-in extra.

Altogetherthe Series 1 multi-processor systemgives
you a Z80A + 64K RAM for display and keyboard
functions, plus a second Z80A with upto 256K RAM and
CP/M as standard. A third Z80A dedicated to high
resolution graphics is optional.

Internal disk storage comes in a wide range of
alternatives, with combinations of 800K floppy and 5,10 or
21M winchester drives. You can also add on external disk
drives with 5.25 or8inch floppy disks or 5.25 winchesters.

Three serial RS232/V24 ports andaCentronics-type
parallel port provide interfacing. A IEEE-488 interface is
standard onwinchesterequipped models and optional on
other versions.

A 100 key detachable keyboard with over 40 pro-
grammable function keys is standard. The display screen
has status/message line, software controlled brightness
and choice of 80 or 132 columns. Alternative character
sets canbe added andthe display memory will recall upto
168 lines.

Graphics are handled by a separate processor

i system and are displayed as an overlay to the normal

screen. 1024 by 300 point resolution is achieved with
Tektronix 4010 software compatibility.
Every Cifer micro comes with another unique extra.

The technical excellence and the expertise which have

kept Cifer at the forefront of computer technology for over
ten years.

All of which helps to make Series 1 your most
intelligent choice.

ar0VW CAN YOU MAKE AN INTELLIGENT
DECISION WITHOUT US?

Factory and South Western Sales
Avro Way, Bowerhill, Melksham, Wilts.
Tel: Melksham (0225) 706361.

Northern Area Sales
Tel: Nottingham (0602).410551.

South Eastern Sales
Tel: 01 935 4437.



EPSON
RX80
PRIN TER

5, o
.............

PLUS VAT

WHEN YOU BUY YOUR OSBORNE
COMPUTER FROM 01 COMPUTERS,

THE OSBORNE SPECIALISTS. HURRY!
THIS OFFER IS OPEN ONLY

WHILE STOCKS LAST.

CALLIN NOW FOR A PERSONAL
DEMONSTRATION AND SEE OUR WIDE
RANGE OF SOFTWARE, ACCESSORIES AND
GAMES FORTHE OSBORNE 1.

81 COMPUTERS
SOUTHAMPTON HOUSE
192-206 YORK ROAD
BATTERSEA, LONDON SW11
TEL.01.228.2207

(300 YRDS. FROM WANDSWORTH BRIDGE)

PCW 15
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3 for the price of £~
5 for the price ©

7 for the price 08 * = i ACCOUNTS
| CASHBOOK & FINSL vy

NOT INCLUDED

CASH BOOK ACCOUNTS

.\ PROGRAM FOR BBC 32K,

| TORCH, SPECTRUM 48K
NEW................... £59.95

One of the most innovative business

A programs on the market. Replaces a
“ = | manual cash book system, e.g. Simplex and
= | *All-in-One’. Written by practising Chartered
== | Accountants, this practical program is
simple to use and will replace your manual
cash and bank records. By giving you access
to vital management information as and
when you want it, it will enable you to keep
more positive financial control of your
business.
The software is extremely well and lucidly
documented, and Gemini provide a full
technical back-up and product up-date
policy. Take a look at the information this
program will provide:
* Summary of VAT information for VAT
returns *+ Cumulative receipts and

payments report analysed over the standard
profit and loss and balance sheet headings * Option for departmental
analysis of sales and purchases * Audit trail printout of all transactions.
+ Journal routine for entering transfers between accounts and year
end adjustment for debtors, creditors etc. * Trial balance at any

i

R T E ATy

TIS8 52 8 88 By ssniannieies G

i,

e o

‘ //‘ FINAL ACCOUNTS PROGRAM
your cash book data to the logical conclusion of
data presentation.

interval * Interfaces to ‘Final Accounts’ program to produce balance
sheet and trading and profit/loss account etc. * Spectrum version
may be used with Sinclair OR 80 column printer.
FOR BBC 32K, TORCH,
SPECTRUMA48K....... £59.95
Requires Cash Book module. This program will take
NEW . :
balance sheet, trading and profit/loss account and
notes to the accounts i.e. fixed assets, land and buildings and capital
accounts. Final accounts (BBC version) links to ‘Beebplot’ for graphic
Format: Torch disk, BBC disk/cassette, Spectrum cassette.
Special Offer — Cash Book and Final Accounts together — £95~
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“Gemini’s range of software is in the vanguard
of the releases for ‘serious’ micro users...”
(WHICH MICRO AND SOFI'WAE REVIEW)
= INVOICES AND STATEMENTS. . .£1995

=™ Compatible wi i
| ompatible with most micros. See table. 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 include VAT automatically, and the program
allows your own messages on the form produced. This program gives
you superb presentation and saves time on one of the most tedious
tasks in the office.
COMMERCIAL ACCOUNTS. . .£19.95
Compatible with most micros. See table. A gem of a
program, all for cassette, with the following features:- Daily
Journal. Credit Sales. Cash Sales. Credit Purchases.
Purchases— other. Sales [edger. Purchase Ledger. Bank Account.
Year to date summary. 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.
MAILING LIST. . .£1995
E Compatible with most micros. See table. A superb
a dedicated database to allow for manipulations of names
and addresses and other data. Gemini's unique ‘searchkey’
system gives you a further ten ‘user-defined parameters’ to make
your own selections. Features include the facility to find a name or
detail when only part of the detail is known, it will print labels in a
variety of user specified formats.
DATABASE. . .£19.95
Compatible with most micros. See table. The
program that everyone needs, the most valuable and
versatile in your collection. Facilities include sort search, list
print if required. Can be used in place of any card index application;
once purchased you can write your own dedicated database to suit
your particular needs with a limitless number of entries on separate
cassettes.
s STOCK CONTROL. . .£1995
Compatible with most micros. See table. Dedicated
Il Y I software with all that's necessary to keep control of stock.
[\ L This program will take the tedium out of stock control and
save time and money. Routines include stock set up, user reference
number, minimum stock level, financial summary, line print records,
quick stock summary. add stock, delete/change record and more.
g HOME ACCOUNTS.. .£19.95
mtm Compatible with most micros. See table. Runs a
g% | 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. This program also
allows you to plot graphically by Histograms your monthly outgoings.
A B WORD PROCESSOR. . .£1995
Compatible with most micros. See table. This
C D program features routines found in'much larger and
more expensive packages with a typical word length of 5-6
letters it allows for around 1000 words in memory at one time. Ideal
for the user who requires a simple program to write letters on his
computer. Features include. block delete. block insert. search and
replace. edit text. display text and more.

“Simple to use ....... |
“Ideally suited to the way most offices run.....” |
PERSONAL COMPUTER NEWS




SPREADSHEET ANALYSIS
BEEBCALC £19.95
DRAGONCALC £19.95

FOR BBC AND DRAGON 32, Spreadsheet

NEW

micros in business, scientific and domestic financial applications.

-

processors have proved to be important tools for using

POSITION Al RC SPACE 5185 T
I A (] B (] C (]

| —J.B. SNOOKER T/A POT-BLACK

g PROJECTED CASH FLOW YEAR ENDED

4 Oct. Nov.

5 £ £

6 INCOME

g Sales 11786 10944

9
10 REVENUE EXPENDITURE
11 Purchases 500 500
12 Advertising 500 1000
13 Director’s salary 1596 1596
14 Salaries 2216 2216
15 Rent
16 Telephone 300
17 Insurance 200
18 Printing, stationa 400
19 Repairs & renewals
20 Hire of equipment 60 60

COMMAND BCDEFGPRSTW*?

Wlthout any programming knowledge at all, you may:-

" Set up a computerised spreadsheet, with chosen row and column names.
* Specify formulae relating any row or column to any other.
* Enter your source data and have the results calculated.

Save the results on tape (or disk— BBC) for later reloading and manipulation.

Print the tabulated results in an elegant report format.
Experienced users may access saved files and write their own reporting or
graphics presentation programs for the results.

Some typical applications: —

Small business accountm%(apphcatlons e.g. profit and loss statements and

cashflow projections, break-even analyses etc.

Investment project appraisal— anything from double glazing to oil rigs!
* Comparing rent/lease/buy options.

Processing the results of scientific experiments or field studies.

Engineering calculation models.

In fact. anything that involves repeated re-calculation of results presented in

tabular or spreadsheet format.

Program Availability Chart:~
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Important new additions to
the Gemini family. Present
”"j . numeric and string data
together in easily-
understood pie chart,
histogram or graph format.
Beebplot has a built-in
interface to Beebcalc, and
both Beebplot and
Spectrumplot have built in
interfaces to the Final
Accounts program of
Cashbook. The facility for
mathematical function
plotting is also provided. The BBC version has a high resolution
screen dump for the Epson or CP-80 printers, and the Spectrum
version dumps to the Sinclair printer via the ‘copy’ key. A very useful
program that will give superb results either from direct input of data
from the keyboard or via simple access to other software data files. A
must for business and education.

]

(Y]

-Han
|

Dealer/Trade enquiries invited — generous trade discounts
for quantity.
Special ACCESS card instant sales Telo 039 52
®
24 hr Ansaphone Service.
All enquiries other than credit 5165
card sales to 03952-5832 :
Exmouth, Devon. EX8 2B
--------------—
| PLEASE SEND URGENTLY

hotline for prompt despatch...
Gemini. Functional Software Specnallsts 9 Salterton Road,

{Please note: [tems as priced except BBC/TORCH DISKS: please add £4 extra for
40 track and £5 for 80 track format)

Name
Address
MachineType ~ Memory Size __
1 enclose
Make cheques and postal orders payable to Gemini Marketing Ltd.
Access Number_
Signature

PCW,06/83

ACCESS

ONLY MARKETING LIMITED

Gemini. Functional Software Specialists,

9 Salterton Road, Exmouth, Devon EX8 2BR
QED Gl UE NE TE GE EGE UE G B G B GE G e



| THE POWER BEHIND THE DRIVES™ |

BBC Compatible + User Selectable 40/80 Track Option
on the same drive

Al ori lusi { VAT & deli Apple Compatible
prices exciusive o elivery q q .
Telephone 01-094 4470/6477 Slimline Cased Drive

Access telephone orders gladly accepted £1 90 Dual £375

dio 86 £185 + VAT

plug in expansion card for digital /O
and clock

® six 8 bit I/0 ports

® calendar clock updates MS-DOS
@ six interval timers

% ACT
SIus 1

authorised dealer

analogue 1208 £249 + VAT

- exparam 128 £175 + VAT
6256 £260 + VAT

the photonic designed and built
analogue 1208 is a separately boxed
analogue data acquisition interface
using the sirius control port

high quality expansion memory card
® fully selectable address

® 128 user upgradable to 256

® on-board refresh

@ 8 differential/16 single ended
channels

® 12 bit/0.025% resolution

® software programmable
sensitivity

dealer enquiries welcome

©
EDC PHOTONIC LTD Tector House
- 103 Washway Road
061-973 8367 Sale Cheshire
E

lectronic Design Consultants

18 PCW



ATARI COMPUTERS

AM 400 16K RAM Computer ...
AB00 48K RAM Computer ........
A850 Interface Module

A410 Programs Recorder .
CX86 Printer Cable

CX88 RS232 Cable

CXL4018 Pilot Language ...

Selection of educati
g software availabl

I, graphic

BBC MICROCOMPUTERS

BBC Micro Model A
Model A to Model B
Upgrade Kit
Paddle
Prestel Adaptor

Selection of educational, graphic
games software available,

.COMMODORE MICRO COMPUTERS

Commadore VIC20
Commodore 64

-Selection of educational, graphic

games software avaitable.

A

CASIO
POCIET COMPUTERS
FX802

FX700P .
PB 100 Computer

J;’uMumﬂnn
‘uuuuuuunmuumu
uquuuuuﬂnumuw
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EPSON HX-20
PORTABLE COMPUTER

Portability for programma-
bility anywhere. Diminitive
fully featured business com-
puter, that is small and light
enough to slip into a brief-
case. Specifications in-
clude integrated LED
screen, printer and micro-
cassette, 16K RAM expand-
able to 32K, and its own
rechargeable power supply.
Ideal for people on the
move.

Epson HX-20 16K ........ 402.00

SHARP
PORTABLE COMPUTERS

PC1251 ..

CE125

PC 1500 Colour
CE 150 Printer ...
CE 152 (4K RAM) .
CE153 .

CE 155 8K Banery
CE 158 RS232

Prices are subject to change without

notice. Add 15% VAT.

1
[
|

of Kensington

HEWLETT PACKARD
HP-32E Pre-programmed
HP-10C Programmable
HP-11C Programmable
HP-15C Advanced Program
HP-16C Programmable
HP-12C Financial

HP-41C Computer

HP-41CV Computer

M aul

Y

Quad memory

E Y
E

Card Reader ....

SINCLAIR
ZX COMPUTERS

Spectrum 16K
Spectrum 48K ...
ZX81 Computer ...
16K RAM

32K RAM

64K RAM

ZX Printer .

~e
e e e
;'mmuuaan’

SHARP MZ-80A

48K Computer ........ =
MZ-80 SFD D/Drive ................. 285.00
MZ-80 FB Dual D/Drive
CP/M-MZ-80A

MZ-80TU Assembler ...

MZ-8ADOZ FDOS

MZ-80AEO Expansion Unit
MZ-80AMD Master Diskette .... 29.95
MZ-80P4 Printer

MZ-80PS Printer

MZ-80P6 Printer

191, Kensington High Street

London W8

200 Yards from High Street Kensington
Underground Station

" APPLE

Apple lle

64K Business System:

80 Col Card

Disc Drive with controller
Monitor

Special Price ...

Apple Writer [ .....
Apple Writer lle ...
QuickFilelle
Multiplan

Apple Dot Matrix Printer
EuroColour Card ..
DOS Tool Kit
Apple Plot

Busi graphic
Pascal Language
Apple Logo

1059.95

Applelll

128K Computer
256K Computer
Profile 5 Megabyte .
Visical

At DEANS we stock a complete range of
books for computer users. Whether you
want to learn about machine-language or
BASIC, games pragrams or business pro-
grams, we probably have the book for you.

Why don't you come in and have a look at
our fine selection? If you're out of town, or
can't get to Kensington, then send us an
S.AE. and well rush you our books cata-
logue.

Remember: it's books for learning, and it's
DEANS for the best in computer books!

Tel 01-937-7896/938-1588

VDU's & MONITORS
Sony 20" RGB Monitor

12" Green Kaga Monitor

12" Black Kaga Monitor

12" Amber Kaga Monitor

Kaga Colour RGB

12" Green Hitachi Monitor

Sony 12" TV ...

PRINTERS—IMPACT

EPSON
MX100 FT Typelll ......

RX80100 cps ..
Apple Dot Matrix
SEIKOSHA
GP100A ..
GP100VC

Paper Tiger ...

PRINTERS-DAISY
WHEEL

Apple letter quality
FECF10

... 1350.00

R\

EPSON QX-10

The @X-10: A fully inte-
grated desktop micro-
computer system that takes
the hard work out of using

software.
£1735.00
196K RAM

MICRO
@ Engineering
@ Business
@ Education
@ Science
only
2395.00

or LEASE from 17.68 per week

PR -
RANK XEROX 820-11

Wordprocessing
Forecasting
Budgeting
Planning

only 2100.00 or LEASE from
£17.68 per week.

For the businessman looking for
a superb business-oriented
microcomputer system.

Send orders with cheque payable to
DEANS. State goods required.
SECURICOR delivery add £6.00

PCW 19




your business develop, you'll find
something special at Granada Business
Centres.

At Granada Business Centres

we help you,to

Something you won’t get
anywhere else.Our kind of service.

By starting Granada Business
Centres (the first one’s in Slough by the

If you're looking for a way to help

i

-
|
|
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Granada Microconmiputer Services Lta

EPSON A wruly portable hand held computer the Epson
'HX/720 has a built in LCD display, a full size keyboard and
rechargeable batterics.

True management systems, wherever you may roam, from
£402%

IBM The IBM Personal =
Computer hasbeendeveloped (=~ —— —
for today’s business needs with
an ey< on toMOTrow.

It offers colour or
monochrome, high resolution
graphics and you can uscitas
a stand-alone system or
connected to your IBM
mainframe.

There is a wide range of

OSBORNE The Osborne is famous as a

:s:;gsutrobs‘:zé;z? Qg portable computer but it is just as good value if
From £2.115% LTI you don't want to carry it around with you.
p Complete with VDU, twindiscdrives and free
4 softwarc for word processing and financial

planning the Osborne costs just £1,375*

ALTOS Altos offer a range of multi-
user systems for up to vight terminals.
There are high capacity floppy or hard-\
disc based systemis and a range of
urcrating systems offering an excellent
choice of softwarc.

System prices start at £3,015% and extra VDU's are
L320* cach.

*All prices are exclusive of VAT and correct at time of going to press.

20 PCW

help yourself.

way) we have combined the support
and strength of the Granada group of
companies with top professionals in the
computer business.

We can provide microcomputer
systems from IBM, Altos, Osborne
and Epson, and software from a wide
range of leading suppliers for
accounting, word processing,
planning, modelling and data base
management operations.

We offer training courses both in
the Business Centres and on clients’
premises with maintenance by our own
staff on a similar basis.

ADA

there.

Every customer has a “hot line;’ so
if there’s any problem a local phone call
puts you straight through to our
support consultants and engineers.

They'll be happy to answer all your
queries and make sure your systeni’s
running properly with the minimum of
delay.

So why not come to one of our
seminars or ask for a demonstration.

It could be your first step towards a
more efficient business.

GRANADA

Business Centre &
We'll show you the way.

Granada Business Centre, 119 High Strect, Slough,
Berkshire, Telephone Slough (0753) 820966.
Authorised IBM Personal Computer dealer.

I_To: Granada Business Centre, 119 High Street, Slough, _]
Berkshire, Telephone Slough (0753) 820966.

Please send mie more information about the Granada
Business Centre.

(1 Please contact me to arrange an appointiment.

[J Please send me miore information about seininars,

g Wy )
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TCCS

THE BEST IN SYSTEMS AND SUPPORT

Silicon Office, the number 1 Integrated Office System, has been extensively
enhanced and redeveloped to capitalise on the inherant processing potential of the
ACT Sirius 1.

Town and Country Computer Systems has its roots in consultancy and we have a
great deal of experience using Silicon Office with a range of clients from
Multinationals, through Local Government to Small Businesses.

Take advantage of our experience and arrange to see this incredible partnership, for
further information or to attend an informal demonstration contact us now.

TOWN & COUNTRY COMPUTER SYSTEMS,

Systems House, 489a Hertford Road, Enfield, Middlesex EN3 5XH.
01-805 0903 (3 lines)

Full ACT Main Dealer and Leasing Facilities
Licenced by the Office of Fair Trading

PROFESSIONAL EQUIPMENT PROFESSIONAL PEOPLE PROFESSIONAL SYSTEMS

PCW 21



BBC Model A to Model B
COMPATIBLE upgrade kit £50 BBC FLOPPY DISC DRIVES
DRIVES A FD INTERFACE £95 INSTALLATION £20
SINGLE; Fitting charge £15 SingleDrive5%" 100K  £235 + £6 carr

e . : ingle o 3
gg@ECABLEs: Partial Upgrades also available | p inye5vy 80OK  £799 + £8 carr.
e TORCH Z80 DISC PACK BBC COMPATIBLE DRIVES
Formatting Diskette £780 These are drives with TEAC FD50 mechanism
£17.50 TELETEXT ADAPTOR and are complete with power supply.

A : £195 SINGLE: 100K£190; 200K £260; 400K £340

BBC WORD PROCESSOR'VIEW DUAL: 200K £360: 400K £490: 800K £610 |
16K ROM £52
WORDWISE 8K ROM £39

BUSINESS EDUCATION AND FUN
SOFTWARE IN STOCK

BBC Micro Computer System

OFFICIAL DEALER. Piease phone fora
A

T

vailability

BBC Model B £399
(inc. VAT)

All mating Connectors with Cables in stock.
Full range of ACORNSOFT, PROGRAM POWER
& BUGBYTE SOFTWARE AVAILABLE.

Phone or send for our BBC leaflet.

Carr. £8

Phone or send for our BBC Leaflet

MICRODOCTOR

Thisis not a logic analyser or an oscilliscope. it tests
amicrosystem and gives a printed reprinton RAM,

MICROVITEC 1431

MONITORS
14" Colour Monitor £249 + £8 carr.

BBC BOOKS (No VAT)

BasiconBBC £5.95 30House Basic £5.95

twillpri MICROVITEC 2031 20" Colour Monitor £319 + £8 carr, : .

ROM and 1/0-itwill t b h for | h Programming the BBC Micr £6.50
code,acrr‘wck da;a\{{:‘egzgnr;\:rr&oor‘y);?aa&ssearc ° KAGA 12" Colour Monitor RGB £255 + £8 carr. BB Microll:‘r?ExpenGui(liceo £6.95
peripherals. Lead for KAGA RGB £10 Assy Lang Prog. for BBC £8.95
Microdoctor complete with PSU, printer probe SANYO Hi Res Green Monitor £99 + £6 carr. 6502 Machine Codes for Beginners £6.95
cable and two configuration board £295.

NEC PC 8023 BE-C PRINTERS EPSON RX80 and FX80
100CPS, 80 cols. Logic SEIKOSHA GP 100A RX80 100CPS 80col
Seeking, Bidirectional, 80 Cols 30 CPS Tractor Feed £298
Forward and Reverse: Full ASCII & GRAPHICS =

S A 10" WIDE paper FX80 160CPS 80 col

roportiona Now only £180 + £6 carr.

Spacing. Auto GP250A £235 + £8 carr. e =0
Underline, Hi-Res and Ask for details on GP 250A MX100 F/T3 £425

Block Graphics, Greek

Parallel Printer lead for BBC/Atom to most printers £13.50

(£8 carr/printer)

CharSEi ChlySEsas - £8 catl Variety of interfaces, ribbons in stock — Full Specifications
2,000 fan fold sheets 92" x 11" £13.50 + £3 p&p on request
. ‘CONNECTOR ‘
RUGBY ATOM'C CLOCK SYSTEMS 24'R'bb0b AMPHENOL CONNS RIBBON CABLE
i nCa eaders i
This 280 micro controlled clock/calendar receives 1.D. CONNECTOR! A N . = vé/grdzl::gscz%ntromcs Para;:l)%l £4.95 {Grey/meter)
coded time data from NPL Rugby. The clock never =2 ECTORS ) S0 M EC NP 0pin 36 way socket Centronics Parallel 10 way 40p
needs to be reset. The facilities include 8 {Speed Block Type) E'"g'e y 40 Solder £5.50 1DC £5.20 16 way 60p
independent alarms and for each alarm thereis a St.Pin Recep- Edge D’;‘f,b.e WSE SRRz %50 24 way plug JEEE ’ 20 way 85p
choice of melo_dy or a}ternanvelythese can be (ol (b End 210p 230p 345p 540p Solder £5.00 IDC£4.75 26 way 120p
used for electrical switching. A separate timer 1Wway %0p 85 120 24 way Solder Plu : 34 way 160p
allows recording of up to 240 lap times without 20 way 1a5p 125,‘; 195:: Ribbon Cable with Sockets y(I|EEE type) g 500 40 way 180p
interrupting the count. Expansion facilities 26 way 175p 150p  240p 20pin 26pin 34pin 40pin 24 way Soldeyr Socket 500p 50 way 200p
provided., See July/August ETl for details. 34 way 200p 160p  320p 1end 160p 200p 280p 300p 24 way 1DC Plug 4858 64 way 280p
Built and Tested £145 + £2 p & p. e o gg: ;ggg %;gg 2ends  290p 370p 480p 525p
D CONNECTORS RS 232 CONNS EUROCONNECTORS EDGE CONNECTORS
SOFTY IHINTELLIGENT L re— =
PROGRAMMER 1 maLe 2¢:Single end Mato ... 5 DIN 41617 PLUG  SKT g::zx:; 1500 2400
. 4" Single end Female ... 1754 K
The complete micro processor deveiopment Solder 80p 105p 160p 250p | 24’FemaleFemale 21 way 160p  165p | 2x23way P
system tor Engineers and Hobbyists. You can Anglezi 150‘;: 2103 2503 3553 ZaMalegMalees B g 31 way CH S| | AR ﬁg;‘: “20
(Eis\r'iecl)(’znpsprograms,hdebug, verify :Lnd commit to FEMALE 24"Male-Female .. d DIN 41612 1x43 way 260p
oruse in host computer by using softy _ 2 . Pi 2x43way 395p
as aromulator. Powerful editing facilities permit ;S\OIdlz:, :ggp ;Egp gggp ﬁgp DIP HEADERS ;:gzang\:\g."&;ﬂn ggs _?;;’3: sy, G
bytes, blocks of bytes changed, deleted or H"gd gop asp 90p 100p Sold 10C 3x32waySt.Pin  260p 300p | 3100 Conn. 600p
S B st et e o oods  90p 85p 90p 100p gk © 3x32wayAng.Pin  375p  350p | TEXTOOL
on ordinary TV. Accepts most + 5v Eproms. Softy IDC 25 way plug 385p Socket 450p ) WL g poeiGopozctay 2IF DIL
Il complete with PSU, TV Lead and Romulator lead TESTCLIPS jnin 40p  120p e 1o L0 Sockets SWITCHES
£169. 16 pin Spy KD aogonneeer 525, 24pin  £575 4way 70
1pin  275p ) 24 pin IO 200D 2432 way U Connector = £15 Zpin £300 Bway  B5p
‘WIRELESS 16pin F 40pin €6 | 40 pin 200p  225p {please specify a+b or a+c) 40pin  £9.75 E1!6~ay 1%p
way 140p
UV ERASERS
WORLD’ SPECIAL COMPONENTS
UVIB up to 6 Eproms PROJECTS
£47.50 OFFER 1802CE 650p | TMS9995 £12 | 6875 500p | zgoas10-0 £9
UVIT with Timer £60,00 Semi conductors gggg" 02 | z8 £24 | 8205 225p | 780A510-1 £9
UV140 up to 14 Eproms inc I.C.s. 2114L-2 80p |es02A 500p | 200A =l | [Ee8Es10-2 £9
HE.E0 Transistors, 2716 (+5v) 250p | 6800 225p | 2808 £12 | 8216 100
UV141 with Timer . 2532 6802 225p | 8088 £18 | 8224 g
£78.00 Displays, = 3209 68802 Jo0p ot ;ggg CRT CONTROLLER
3
{Carr £2/eraser) ncéogne:t‘:rsfr 4116-2 ng ggg%g 6222 SUPPORT DEVICES BEZEM 250p | CRT6545 900p
Allerassrsiarefitted a ockets for P e £12 | 2651 =5 8255 250p | CRT 5027 £18
with mains switches most projects are 4164-15(Tl) 400p | oo 350p | 6230 20 gggg 4536 g?gaggﬂ gg
and safety interlocks stocked by us. 6116P-3 350p | go3g 300p | 6522 310p | 8288 ﬂ': EFa36e =
8080A 250p | 6532 550p | Z8OP10 250p | 6845 6!
p 50p
. BAUD RATE GENERATORS RE:{0L:LY 450p | 6551 650p | ZBOAP10 280p | 6847 650p
Send s.a.e. for our Comprehensive 47028 750p 'TN’\?ggggo S; gggh ;ggp §BOCTC 230p | TMS 9927 £18
a g - = COM 8116 700 p | ZBOACTC 280p | TMS 9928 £20
Price List including Books CEH 6758 8086A £22 | 6854 770p | ZBOADART 700p | TMS 9929 £20
8748 £18 | 68854 800p | Z80ADMA £10 | EF 9364 £9

Tecunomaric Lo

PLEASE ADD 40p p&p & 15% VAT
(Export: no VAT, p&p at Cost)

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 IED

SHOPS AT: 17 BURNLEY ROAD, LONDON NW 0
(Tel: 01-452 1500, 01-450 6597. Telex: 922800)
305 EDGWARE ROAD, LONDON W2

22 PCW

Orders from Government Depts. & Colleges etc. welcome.

v Detailed Price List on request.
L) Stogk items are normally by return of post.



THE i A MICROCOMPUTER

] (includes 128K memory, CP/M86, MS.DOS & MS BASIC 86)
- S’"us 1 | The EPSON MX100 Printer (136 column 100 cps)

PUS! Woerres s00:
only

S5 LOOK! £2395.00

MACHINES ALWAYS EX-STOCK

OFFICE EFFICIENCY MACHINES LTD

ENQUIRIES — CALL OUR WEST LONDON OFFICES ON 01-741 7211/2/3/4
TO ORDER YOUR MACHINE CALL OUR HOTLINE — 01-748 8404 or TELEX 263559 MICRO G

To: Office Efficiency Machines Ltd.,
1 Lochaline Street, London W6 9SJ
Telex 263559 Micro G

[ Piease send me information on the ...l
O pealer O end user
D Urgent D Please phone me
Name m
includes Company B =
CPM OPERATING SYSTEM, Address

WORDSTAR, MAILMERGE,
SUPERCALC, M BASIC &
C BASIC WORTH £800 FREE h =

*WHILST OFFER LASTS DEALERS WELCOME! | reeonone -

£50 FREE SOFTWARE WITH EACH MODEL AD NEWBRAIN PURCHASED AT £299 (INCLUDING VAT, ADD £3 SECUHICOH DELIVERY) R —

Order Code Title Price  Available Order Code Title Prica  Availsble  Order Code Price  Available
GAMES KCO004  BLOCKHIMIN 1000 NOW  ECO03 " WORDPROCESSOR 4200 NOW
BSO01 WORMS 995 NOW  KCO05 MASTERMIND 1000 NOW  ECuGd DATABASE 3150 NOW
CS001  MINER 1000 NOW °'KC006 COMMODITY TRADERI 1000 NOW  GUOT3 GRUNOYODATABASE 3150 SQON
DWO31 SUPAWARLEOURSQUARE 10,00 NOW KCole  FILEMANAGE 2700 NOW
DW002 THEOQRACLE 1000 NOW  HOMEAPPLICATIONS KE7 TNy wOR DWORDPROCESSOR 2300 .NOW
DW003 BATTLESHIPS/THE TRIAD GAME/ ’ B30z | Dasy 1250 NOW  KEOla  DISASMDISASS 7.00 ‘NOW
owoos nEICRITHMANALYSIS 1000 Now 52203 ORECTORY 1250 NOW  KCO19 MCMONMACHINE CODEMONITOR 17.00 NOW
DWs JUNIORHANGMAN 1000 Now EC01 HOMEEXPENSES 29.95 NOW  BUSINESS APPLICATIONS
DW006 WORD} toicoMiNaWN |ECE0ZENADDRESS BOGK 2995 NOW  g5007  PRICELIST 1250 NOW
DW007 JUNIORWORDH 0 1000 Now ~ GB008  HOME BUDGET 1200 NOW  ECoos  INVOICE & CREDIT NOTE 6335 NOW
DWo0s  MINIWORDEINOMINIHANGMAN 1000 NOW G O e ORMATION EC006 INVOICE& CREDITNOTEREVIEW 2750 NOW
DW003 MASTERFIND 10,00 NOW SN GEME TSN STEM 5500 SOON (it bought together deduct£12.50 trom total)
O 1o [ ARTOR PN S Y NNy Mt d GBOO8  FREEZER/BIRTHDAYS 700 SOON  Ecoo7  SALESTEDG h 600 NOW
e 1000 NOw  GB009 FRENCHVOCABULARY 700 SOON  ECoos  SDTOCK CONTROL 3800 NOW
GBOO1  TYCOON/PELMANISM 121NV C BT GERM NV OCABUCARY TR SRR (e CUSTOMERINFORMATIONFILE 3800 NOW
T s A 1200 SOON  Ggoj2 PERSONALINVESTMENTMANAGER TBA MAY  Ecory mwENtoRy o/ LANCE 3503 (oW
GBOOS  DRAFTSBACKGAMMON TEANAYIN JXE07 BEARDINDE S 3500 NOW  ECo12  MAILINGLIST 3300 NOW
GBOOS TEAMIEAY). s oG EUEEN SO 1200 NOW  EC013  PRODUCTCOSTING 2750 NOW
R e en Toho Now KGOS FRENCHVOCABULARY Y DATABASEIOO0 NOW  EC013 SALESANALYSIS 2850 NOw
KC002 STARTREK 10100 INOW | scolo B FRENEHVERS G D/TAHAS 1000 NOW  ECOT5  INVENTORY ANALYSIS 2850 NOW
SOUNCGER 1000 NOW  kCg12  FREEZERCONTROL 1300 Now  FCO'6 BUSINESSRATIO:forinvestment. 50
KCOT3  HORSE RACE FORECAST 2900 NOW  £Co17  CALCULATE FORCOSTING, BIDDING
KC014 FOOTBALLFORECAST 29,00 NOW R S R 3250
KCOTs  MEOQMULTIRLEOOICE ECO18  TWO PROGRAMS: Mortgage
OBJECTIVE QUESTIONS 1000 Now repmos + rog e 2550
umumEs GBO14  MONTHLY ACCOUNTS (non VAT) 3150
BS005 WORDWORKER 2995 NOW  KC020 AGRICULTURALFIELDCOSTING 3500
BS005 PAGESWORD PROCESSOR 4200 NOW  KC021 OENTISTS NHS SCHEDULE 35.00

Software Agents Ltd
10 Eastfield Parade, Forbes Avenue,

¥ Potters Bar, Herts. EN6 5ND
4 Potters Bar (0707) 59404
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System Saver”

For Line Surge Suppression
The SYSTEM SAVER provides es-
sential protection to hardware and
data from dangerous power surges
and spikes.

' LS X5
SYSTEM SAVER _} !
APPLE I

By connecting the Apple II
power input through the SYSTEM
SAVER, power is controlled in two
ways: 1) Dangerous voltage spikes
are clipped off at a safe 130 Volts
RMS/175 Volts dc level. 2) High fre-
quency noise is smoothed out be-
fore reaching the AppleII. A P type
filter attenuates common mode
noise signals by a minimum of
30 dB from 600 khz to 20 mhz, with
a maximum attenuation of 50 dB.

For Cooling

As soon as you add 80 columns or
more memory to your Apple Il you
need SYSTEM SAVER.

Today's advanced peripheral
cards generate more heat. In addi-
tion, the cards block any natural air
flow through the Apple II creating
high temperature conditions that
substantially reduce the life of the
cards and the computer itself.

SYSTEM SAVER provides cor-
rect cooling. An efficient, quiet fan
draws fresh air across the mother
board, over the power supply and
out the side ventilation slots

For Operating Efficiency

SYSTEM SAVER contains two
switched power outlets. As shown
in the diagram, the SYSTEM
SAVER efficiently organizes your
system so that one convenient,

front mounted
MONITOR >—J

power switch
controls SYSTEM
SAVER, Apple II,

monitor and printer. == e

Available in 220/240 Volt. 50 Hz 1

PRINTER

The heavy duty switch has a
pilot light to alert when system is
on.You'll never use the Apple power
switch again!

EasyInstallation

Just clips on.

No mounting or

hardware required.

Color matched

to Applell. .
| o

L T

@uistep
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PATENT PENDING

Compatible with Apple Stand

All these features have made System Saver the
top selling Apple I and lle peripheral in Amer-
ica. Now available at your local dealer. If yours
doesn’t stock Systemn Saver yet, have him con-
tact our distributor, Softsel Computer Products
01 844-2040.

Kensington Microware Ltd.
919 Third Avenue, New York NY 10022
(212) 486-7707 Telex: 236200 KEN UR

J‘ r,m KENSINGTON

WY MICROWARE



The only dyo
e SO

1BM Pers
may ever 0 s
3 s

________

--------

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

GAS ARD'S chronogra
dock/ calendar up to date.
ME $/30 TICK INTE ACE for attaching
up to four g paddies O two 'goyst'\cks et | SR )
spOOL sof packag ¢ of the syst s e SMORGASBOARD
ry as a prin puffer. YO longer have to wait for your PGOYBACK
rinter.
SOﬂD\SK prog locates a PO jon of systems
memory asd super fast electronic disk drive. Store impor
rant information there for spee ccess- SOFTDISK
MORGASB 1G6YB. K offers even re ex POOL
pandab'\\'\ty. nother 256K bytes M and 2 2nd 956K
Serial Port b ¢ available. Mgmm
EJ‘PANS\ON

th
GMORGAS
documemed in English, Frenc
SEE IBM KX I yours doesn
stock SMOR BOARD yel, have him contact Kensington
Microware f our distributors Ferrar tw
)} 751-5791 oF Softsel CO put products | 844
Kensing! ware L 919 3rd Av .
Tel. 212 7 Telex. 36200 KEN U
N
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Sspectaum

from SPECTRUM

Sensational

TEXAS
OFFER!

Fantastic reductions
offers on the TEXAS TI-
99/4A see our ad. on next
double page for details.

RESTEL

See PRESTEL Page 600181
for up to date information
from SPECTRUM

NEW SPECTRUM
MEMBERS

Check our address page! - there_are
many new SPECTRUM dealers
throughout the UK so there's a good
chance there'll be a SPECTRUM
centre near you.

INTRODUCING
SPECTRUM FACTS!

Next to many of our offers, you'lifind a few
lines tagged SPECTRUM FACTS. We pride
ourselves on providing you, the customer,
with a genulne service as well as super
LOW prices, and -we want you to know
that when you buy from a SPECTRUM
dealer, you'll get exactly the right micro
for your needs. SO LOOK OUT FOR
YOUR SPECTRUM FACTS!

AFTER SALES CARE

SPECTRUM service centres will ensure that
should your machine 'go down' we will get it
running again as quickly as possible. We
also offer extended warranties at reason-
able prices too! - ask your SPECTRUM
HOME COMPUTER CENTRE for full detalls.

COMPUTER DEALERS

The SPECTRUM dealer list is virtually closed. If
your area is free and you'd like to join the waiting
list, please write to MIKE STERN, Spectrum (U.K.)
Ltd, Burrowfieids, Welwyn Garden City, Herts,

Model ‘B’
MICRO

Yes, this top selling Micro system is now
available from your local SPECTRUM dealer
-the BBC Model*B’ offering 32K RAM plus a
full back-up of peripherals & software too!
It's an infinitely expandable machine, ideal
for the home or business and is already
widely used for educational purposes In
schools -so the chances are your children
may already be well famillar with its
operation, which must make it the Ideal
cholce for the home tool So if you're
thinking of buylng a miero you must take a
look -at the BBC at your local
SPECTRUM dealer NOW! - but just one
word of warning, initially stocks will be
limited and demand is bound to be
great, so please 'phone to check the
stock position before making a journey.

BBC ‘B’ with Disk Interface

£470.50
BBC Disk Interface Kit

£85.00

BBC Single Disk Drive 100K
£265.00

BBC Dual Disk Drive 800K
£803.85

"BBC Tape Recorder

£29.90
BBC Acorn Software Cassette
based from

£9.95
BBC Disk based software

£11.50

Please Note!
SHARP MZ-80A

Spectrum Price

!E:ﬂ“!' .00

INC. VAT
We regret that there is a tremendous shortage on all BBC
equipment — please phone your nearest store before making
a journey to check stock position.

o=

Canmmb T
! ® ‘ nnnlnlmnnmng--m_.
£75 WORTH' ) ] ;) - ) ;) -
of software mﬁl—--

with every MZB0A

purchased '
-

Desk top geniusi the all-in-one SHARP MZ-80A. Ready to run the
moment you get it home. Built-in keyboard. CRT. 9" display and cass- trolg
ette data storage with 48K RAM. The BASIC with extra useful additions,
offers quite a powerful micro for the home or business. [l 4K Byte ROM
48K Byte RAM - 2K Byte Video RAM [l ASCII profiled keyboard - num-

A superbly des ned and englneered micro and great value-tor-money
from SPECTRUM. Offering 48K RAM Colour - (8 foreground and 8
background can be displayed at same tlme} High resoiution
hics User definable Graphics. Full sound (6 octaves of con-
ble sound) Easy to use keyboard with moving keys.
Standard Centronics parallel interface allows easy connection to
a wide range of printers etc

eric pad [l 2page Video RAM allows screen to be scrolled up or down.
M CP/M available. s
ectrum .
Price Inc VAT Price £ \'/';\CT
Floppy Disks and Accessories Cable for F/D Drive...... £29.79
for MZ80A . : SPECTRUM FACTS
Twin Floppy Disk unit (inc.1/0 Printers and Accessories for Maximum user RAM ......... .. ... ... . 47,870 Bytes

Card, Disk, Cable}. . ... £856.75
Twin Disk Unit (only)....£678.50
Single Floppy Disk Unit. .£460.00

MZBDA, MZ80B & MZ80K
80 Col Tractor Feed Printer inc.
Cable. 1/0 Card & Rom.£477.25

Textscreen ... .. ...t 28
High Resolution
Cassette Lead.

Not all stores carry every advertised ftem, please phone before making a journey — Prices correct at time of going to press E. & O.E,
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The powerful and
infinitely expandable

Justlook at thissupernew LYNX Micro-anincred-
ible 16K & 32K video ram and that's expandable up
to or beyond 96K. For just £225.00 INCLUDING
VAT the LYNX is exceptionally versatile. All
LYNX’s ‘add-on’ connections are standard types.
The high definition colour graphics make it a top
value choice for the home or office (with expan-
sion, the LYNX can become an 80 characters-per-
line word processor!) Take a look at the LYNX - a
memorable bargain from SPECTRUM. But please
phone to check stock position before making a jour-
ney as this machine is bound to be in great
demand.

Spectrum Price
Inc.

£229Y

VISCOUNT - Teach yourself LYNX BASIC £6.95
SPECTRUM FACTS

Maximum user RAM.. ... 13,700 Bytes (approx)
Text Screen....... ... 24x30
High Resolution...................... 265x248
Cassettebead........................ Included

A truly reliable micro and highly recommended by
SPECTRUM featuring powerful and sophisticated COLOUR
GRAPHICS, allowing you to create full 8-colour Games,
Diagrams and charts quickly and simply. Powerful 16KK RAM
memory {expandable internally to 32K) for FULL COLOUR
video games and POWERFUL COMPUTING with a full range
of inexpensive accessories: 16K RAM pack, Joysticks for TV
games, Light Pen, Disk Drive and a Printer. The superb Colour
Genie is at SPECTRUM now - check it out and see the Genlus

at work!
Spectrum '”C VAT

Price

COLOUR GENIE ACCESSORIES
Joystieks) ool e L £49.49
16K RAM. ... ... aoo

Printer Interface
VISCOUNT Teach yourself Colour

GeNi@ BaSiC ..... ..ot s £6.95
SPECTRUM FACTS

Maximum user RAM .14 200 Bytes lapprox)
Text screen.
High Resolution..
Cassette Lead ...

Spectrum Computer Centres have no

SINCLAIR

ZX SPECTRUM

Yes, this top selling micro is now available from
Spectrum in both 16K and 48K RAM. So now
there’s no need to send by Mail Order - just call
into your local SPECTRUM dealer and pick one
up. But just one word of warning: with this added
avilability advantage, stocks are bound to sell
fast - so make it soon!

SINCLAIR ZX SPECTRUM 16K - £99.95
SINCLAIR ZX SPECTRUM 48K £129.95

Spectrum Computer Centres have no connection what-
soever with the ZX-Spectrum Computer manufactured by
Sinclair Research Ltd.

£49.95
£29.95
£39.95

SINCLAIRZX . . .
16K RAM pack . .
ZX Printer . . . .

Junlor Educatlon .

..£3.95

INC. I
gg?::,'f,:ﬁgfg'.‘:g.‘;’.’, VI::T Business & Household. ..£3.95
Computers Skill & Judgement Games £3.95
Bumper 7 1K ZX81........... £5.95  Junior Education. .. ... . £3.95
1K Super Trio ZXB1 .. ......... £7.96 :_amllv 2;,‘"- S £3.95
Labyrinth 16K ZX81 . . . .£5.95 M=

Fantasy Games. .

Nightmare Park/Musnc16K ZXB1 Cg 9: Space Ralders & Bombavs

Computacalc 16K ZX81 .

Type—30
1Pngs<;r;(aBI1Bank|ng Syslem £11.44 Super Programs Nos.1-8 . . £4.95

................ y Sunedries
Sprimeders escie L Wmma . eses | ZX=-PANDA
Breakout 16K ZX81 . ... ....... £5.95 ,’:,""%':_5'5"6”'3“0" . -£5.95 K RAM PACK
Mugsy 16K 2ZX81 ... ....... £5.95 ==l
M:?gsavnovds 16K ZX81 . £5.95 E"G'I":: t!:a'a“"e 12 -:2-3: 16 A
Progmerge 16K ZX81.........£5.95 ng iterature 2. . . -£6. 2
Football Manager 16K 2X81. .. .£7.95  Geooraphy ... = ONLY £24.95
Cassettes for ZX81 Tvpe—10 History .. .£6.
6 Games. .............. £3.95 Maths. 1..... .£6.95

Now from SPECTRUM - this top selling range of
printers renowned throughout the world for
their quality and reliability. If you're thinking of
adding a printer to your micro then you must
take a look at the MICROLINE range at
SPECTRUM -NOW! they're fantastic value-
for-money
Models available

MICROLINE Model 80 £259-%°
MICROLINE Model 82A £455-40
MICROLINE Model 92P £585-35

SMITH CORONA

The
new EPSON
RX-80 and FX printers now avail-
able—check with your local SPEC-
TRUM dealer NOW!

FX-80 Spectrum Price £503.70
RX-80 Spectrum Price £332.35

GP-100A

Now a top quality graphic printer at h 2 '
a price you can afford. Centronics quality daisy wheel printer ata LOW
inledac}e connects easily with cost from SPECTRUM. Serial,
most micros. Parallel or IEEE interface.

Spectrum price £229.94 Inc.
VAT Cables & Interfaces available ﬁ"‘::e(\:/‘:f;.m Lo it £557 75

for most micros

Model TP-1

Microprocessor controlled, high

SELECTION FROM THE COMPUTER The ZX SDEC"U"\ and how to get

BOOKSHOP the most from it. ... A £5.95
30 Hour Basic for the BBC Micro Easy Pr for the ZX i £5.95
Let your BBC Micro Teach You to programme. . . .. 30 Programmes for the BBC Micro £4.95
BBC Micro Revealed .............. £7. CPM Handbook . ... £11.50
Over the Spectrum. . . £6 Programming the Z80 . £11.95
60 Games and Applications for the ZX Spectrum 20 Best Programmes for the ZX Spectrum £5.95
Programming the 6502 . £9 Getting aquainted with your Vic 20 £6.95
Programming your ZX Spectrum Machine code and Better Basic £7.50
ZAP Pow Boom for the Vic 20. The Cambridge Colour Collection (Spectrum) £6.95
The ZX Spectrum Explored. ... . ... Vic Revealed. £10.00
Vic fnovative Computin De RE Atari £17.00

g
Mastering Machine Code on your 2x81 ATAR! Operating syslem listing. .

CTRUM LOW PRICES

Computer manufactured by Sinclair Research Ltd.

MORE SP

with the ZX




A truly amazing offer on this
expandable & Comprehen-
sive top-of-the-line Micro.

Yes, now from SPECTRUM the fabulous TEXAS TI-99/4A
Home Micro at a super NEW LOW PRICE - Plus! a super
FREE! offer too! When you return your FREE OFFER
VOUCHER obtainable at time of purchase to TEXAS
INSTRUMENTS they will send you absolutely FREE! a PAIR
OF JOYSTICKS -worth £24.95. A beginners BASIC TUTOR
PROGRAM -Worth £9.95 and a CONNECT 4 PROGRAM -
Worth £15.95. TOTAL VALUE £50.85 (which means you're
effectively only paying £99.10 for your TEXAS TI-99/4A
micro.) A fantastic offer - HURRY to your local SPECTRUM
dealer NOW and see for yourself just what great value this
really is. Offer closes June 30th.

Super NEW LOW PRICES on

TEXAS SOFTWARE

from Spectrum too!

..... S Oldies but Goodies £12.95

ZeroZap........... £15.95 Soccer............. £24.95 Adventure & Pirate . £29.95
Attack ............. £15.95 Tomb Stone City...£24.95  Adventure Land....£19.95
Blasto ............. £15.95 Munchman. ........ £29.95 Mission Impossible £19.95
Hustile............. £1595 Chess.............£39.95 Voodoo Castle.. ... £19.95
Yahtzee............ £15.95 Parsec.............£29.95 TheCount. . .. ....£19.85
Hangman..........£15.95 Alpiner.............£29.95 Strange Odyssey.£19.95
Tl Invaders........ £19.95 EDUCATIONAL GAMES Mystery Funhole... £19.95
A-maz-ing.......... £19.95 Oragon Mix........£27.95 Pyramid of Doom.£19.95
Wumpus ........... £19.95 Aligator....... ....£27.95 Ghost Town. . ...... £19.95
Carwars. ........... £19.95 ADVENTURE PROGRAMS Golden Voyage ....£19.95

F E E' SPEECH SYNTHESISER
R |

TI CASSETTE RECORDER
When you buy any 6 Texas Software modules.

each worth £49.95
An additional BONUS OFFER from SPECTRUM! Purchase 6 {or more) TEXAS
software modules - send your receipt to TEXAS INSTRUMENTS and you'll receive
a FREE SPEECH SYNTHESISER or a TEXAS TI CASSETTE RECORDER each
worth £49.95 -ask your local SPECTRUM for details NOW!

FREE! Pair of Joysticks
worth £24.95
FREE! Beginners BASIC

Tutor program worth
£9.95
FREE! Connect Four
program worth
£15.95

With every TEXAS TI-99/4A
purchased. See opposite for detaiis.

¢ just part of a
i complete system.

The TEXAS T1-99/4A is just part of a
complete system which can be expan-
ded simply & easily with optional
peripherals (disk drives, printers
etc.) and easy-to-use Solid State
Software modules. A system which
will meet your needs today &
tomorrow - a system you can grow with
as and when the needs arise. It can use
up to 4 different programming
languages and more than 600
software programs are available
worldwide. Last but not least-it comes
from the people with the greatest
experience in microprocessors-the
inventors themselves: soif you're con-
sidering buying a home micro you must
take a look at the TEXAS TI-99/4A at
your local SPECTRUM dealer NOW - it
really is a terrific buy!

)
i

Goods worth £50.85

|
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Unbelievable but true!

TEXAS

1-99/4A Micro Offer!

Specifications

for TEXAS TI-99/4A.

Console CPU: 9900 Family, 16-bit microprocessor, plus
256-byte scratchpad RAM.

Memory: Total combined memory capacity: 110 KBytes.
Internal ROM memory supplied: 26 KBytes. External ROM
memory: (Solid State Software® command moduies) up to
36 KBytes each.

RAM memory supplied: 16 KBytes (Expandable to 48
KB).

Keyboard: 48 key QWERTY with control and function keys
(user definable), full upper and lower case capability, alpha
lock, auto repeat.

Sound: 5 octaves, 3 simultaneous tones plus noise
generator. Each tone controlable in 1Hz steps from 110 Hz
to beyond the audible range.

Colours: 16 foreground and background colours.

Video resolution: 192 x 256 (24 x 32 characters).
Power: 240V - 50Hz - 25W in seperate power supply
unit.

1/0: UHF modulated PAL colour signal for UK TV
receivers.

1/0: UHF modulated PAL-Colour signal for connectlon to
your own T.V. Interface for up to 2 domestic audio cassette
recorders. 44-pin peripheral connector-up to 3 peripherals
attached simultaneously. System memory and address
signals available at peripheral connector. Interface for 2
Wired Remote Controllers.

Built in Software: 14 KByte BASIC interpreter. Internal
Graphics Language interpreter, not user accessible.
Internal 4.4 KByte monitor (not user accessibie).

SPECTRUM SENSATIONAL
PRIGE - NOW ONLY

149 %

INC.
VAT

MORE SPECTRUM LOW PRICES (%™

Spectrum Computer Centres have no connection whatsoever with the ZX-Spectrum Co f by Sincisir R Ld.
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A few examples from our

Selection

SOFTWARE l 48'( \

from independent software houses

Dune Buggy
THORN EMI Super Worm. .
dungle .. ..

Inc. VAT  Cosmic Battie

Software for ATARI
. £3444  Frogoer3K)

Submarine Commander

i Rabbit Functions .£4199
.ér.‘r)rcncb; Jel, -Prlr)l 3333 Code Breaker . .£4.99
Kickback . . ¢29.84  Night Fight (3K). £4.99
Home Financial Rabbit Writer
Managemenl . ......£1949 (16K Cassette) .. .£1999

. £1949 i bblh?gﬁ {16K Cassene) 21::3%9

I . yriad (3K). .. ...
S"°°f‘_ef_“ Blards . L1349 Chirseun0 (36 £430
Cribbage & Dominoes £19.49 Skrambie..... gg_gg
Cupute 4 & Reversi £14.89  Space Phreeks. . £9.99
Mutant Herd . . .. £24.05  Night Crawler. £9.49
Software for Commadore Hopper . Eggg
River Rescue . £2524  Tank War. . £7.
Vic Music Composer £2524

Software for Sharp
Software for ZX81, Oragon

Electron 22622 .. ...

and Spectrum c. VAT Cribbage
Monster Mine (for ZX81). -£4.95  Adventure
Monster Mine {for Speclrum). ...495  Chess. =1
Monster Mine (for Dragon). , 795
..£495

Space Mission {for ZX81) .
Space Mission {for Spectrum) £4.95

Space Mission (for Dragon). .. . £7.95
Dragon Golf .. .. .. €795  Programs for VIC-20
Dragon Character Generator ... €905  Am

0K . .
Alien Blitz
Golf .
Sprders of Mars. .
Sattelite & Meteorites

SALAMANDER

Games for Dragon 32 Inc. VAT Bonzo........
Dragon Trek. .£995  Trashman.
Wizard War _£795  Boss,

Vuican 0 (€795  Tank Attack. .
Games Compendrum Di. 27.95 word Craft

Word Processing package . . .

RABBIT

Software for Commodore
vIC20

Inc. VAT
Space Storm . £6.99
Ski Run . £4.99

_ACCESSORIES |

SANYO Colour Monitor

CDD3125N
£228.85
Maximum user RAM....13,323 Bytes
SANYD Inc. VAT Single part 11" x3%" printer {with basic Cartridge)
3ANY0G1€" green é“"""é” ggggg S?ge"\ box 0" gsoﬂ_g 5“‘;?:0 28 - £13.05 Text Screen............. 24x 40
i assette Recorder. .. i CCessOri m u 5 A
(5;1"5| gassenes_ . £050  Motherboard without Buffer. . . £24.95 High Hesolutudon. T .JZHU K 1:2
Single sided double density Motherboard with Buffer . £2990 Cassette Lead. .. Needs own Recorder
disks (Box of . £21.25 16K RAM Pack £43.95
Double sided, doub!e density 32K RAM Pack . . . £66.95 ATAnI n‘SK DHIVE
disks {Box of 10). E?Qg% g“( l;l\g] F;tacrlt(). 08 £114.94
head cleanes 4 urrah ChatterboxVoice INC.
Dy 1oad dloaner Synthesiser . £57.45 £299.00 VAT

L £1208

Plus many more at your local
SPECTRUM dealer
-call in now and see!

Now with

RAM

16K RAM

Inc.VAT
.£6.95

e Nowdm.v
£199 )

BASIC cartridge extra

£39.99 inc. VAT

(£34.77 ox. VAT)

SPECTRUM FACTS

and still at the same
‘ LOW price!

ATARI 800

Now this proven and tested machine has been upgraded to a massive 48K RAM
and its still at the amazing LOW price 0f£399.99 from SPECTRUM. It's an ideal
Home Micro for graphics, educational and personal finance etc. use it and it will
take you from learning up to a small business use. You can add printers, program
recorders, disk drives and more, to expand your micro as and when you want, to
suit your needs. So if you're looking for a top of the line micro you must see the
ATARI 800 with 48K at SPECTRUM - NOW!

Spectrum Price

£399 %

INC.
V.A.T.
-SPECTRUM
FACT

Maximum user RAM. .. .. ..
Text Screen
High Resolution ..
Cassette Lead......

.37,899 Bytes
24x 40

.Needs own Recorder

Accessories INC VAT INC VAT
Thermal Printer. ... .£198.95 European Countries & Caps........... £14.99
16K RAM Pack. ceoo......£65.00 Hangman .................. £14.99
400 Keyboard.. ... ve......£59.95 Kingdom ansoos . IO £14.99
32K RAM board {400/800)............£75.00 States & Capitals..... ... £14.99
48K RAM board {400/800). . . ..£99.00 Touch Typing. . £19.99
Paddles (Pair)...... ...£13.99 Music Composer (Car(rrdue) £35.99
doysticks (Pair)... £13.99 1 yome  Entertainment (Canndge except
1fOCable.............. ..£12.99 where stated)

Printer Cable......... .£28.50 Galaxian £29.98
Monitor Cable. ..£25.00 Defender .£29.99
Thermal Paper. .. < R0 eroids £29.99
Pointmaster Joysticks ....£14.95 Baskelhall.: """"""""" ..£24:99
it S MRS ) oo ~£18.95 | g yiack (Cassette). ... £14.99
Keyboard for Atari 400. ... .. .£00.00 Caverns of Mars (Drsk) £29.98
Books & Manuals Centipede ...... ...£29.99
Wiley Manual.................. No VAT | Computer Chess........... ..£24.99
Basic Reference Manual. No VAT Missile Command. . . .£29.99
DOS. 2 Manual. .. ... ) No VAT | PACMan.. . ......... £29.98
Operating System Listing. . No VAT Space Invaders. .. £29.99
DOS. Utilities Listing......... No VAT | Star Raiders...... . . .. .£29.99
Home Computer Prugrams- Homelnﬂlce Cribbage & Domino. E ....£19.95
Word Processor {Disk). .............. £99.99 European Scenic Jig-saw............£19.99
Mortgage & Loan. ° o --£14.99 1 programming Languages & Aids

Microsoft Basic (Dlskme) .......... £59.99 | Assembler Editor....... i £39.99
Home Study (Cassette except where stated) Atari Basic Cartridge . .£39.9%
INV. to programming 1 £19.99 Macro Assembler (Dlsk) £59.99
INV. to programming 2. . .. d Pilot (Consumer}. . .£59.99
INV, to programming 3 5 Pilot (Educator)....... .£89.99
Conversational French J Entertainer Kit (Star Raiders Mlssrle
Conversational German.............. £39.99 Command & Pair Joysticks). . ..£69.99
Conversational Italian...............£39.99 Programmer Kit (Basic Cartridue &
Conversational Spanish..............£39.99 Manuals) .................... ... £39.99

Spectrum

Price 199 95

VISCOUNT Teach yourself Dragon Basic . £6.95
Unbelievable value from SPECTRUM! Extensive
facilities include highly advanced colour
graphics. Powerful standard 32K RAM (expand-
able to 64K Bytes). ®9 Colour 5 resolutjon Dis-
play ®Extended Microsoft colour BASIC (as
standard) ® Advanced sound with 5 octaves - 255

e SPECTRUM FACTS
Maximum user RAM. ............. 29,679 Bytes

Text Screen....................oooenl 16x32
High Resolution...................... 256x192
Cassette Lead................. . Included

SPECTRUM
FACTS

Maximum
user RAM
1,000 Bytes
approx.

Outstanding value-for-money! The
JUPITER ACE uses easy to understand
FORTH language. 3K RAM EXPANDABLE to
19K. Full moving keyboard with auto repeat
and caps lock Full sound and chunky

graphlcs.
e £89.95
Price ®

HI-TECH Software for JUPITER

Memory Stars ..
Cavern Attack ..
Micro Maze .
Space Battle
Ace Invaders. .
Green Cross Frog

..£5.99
S0 S ER)
.£6.50
.£4.50
....£5.50
..£4.80

COMMODORE 64 SPECTRUM

Special!
AMAZON
Business
Software for

ATARI 800

at less than
HALF PRICE!
Key Account

Powerful 64K RAM

40-colour displays to monitor TV.
High resolution graphics and 3-
dimensional effect capability, music
synthesiser. 280 additional

processor option. ONLY £69.00
Spectrum Price
£345.00 Key Word
NCVaT T T ONLY £69.00
VvVIiC 20

Spectrum Price £129.90

Spectrum Computer Centres have no connection whatsoever with the ZX-Spectrum Computer manufactured by Sinclair Research Ltd.
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There’s a Spectrum Centre nearyou...

ABERYS TH

AberData at Galloways,
23 Pier 1. 0970615522

ABINGDON

Ivor Fields Computers,
21 Stert St. 0235 21207

ACCRINGTON

PV Computers, 38A Water St.
0254 36521/32611

ALDERSHOT

David Saunders Computer
Centre, 51 Station Rd.
0252 20130

l 5 Broomfield Rd. (0245) 354535

ALFRETON

Gordon Harwood, 63/71 High
St. 0773832078

BANBURY

Computer Plus, 2 Church Lane. |
{0295) 55830

BARROW-IN- '
FURNESS

Barrow Computer Centre,
96 Church St. 0229 38353

BASILDON

Godfrey’s, 28-32 East Walk,
Town Centre. 0268 289379

BASINGSTOKE

Fisher’s, 2/3 Market Place. :
0256 22079 |

BATH

Software Plus, 12 York St.
022561676
BEDFORD |

Stanad Ltd., 115 Midland Rd.
0234 49341

|

Arthur Hobson Ltd., [
37 Great Victoria St. 0232 246336

BIRMINGHAM

Sherwoods, Great Western
Arcade. 021236 7211

BOSTON

Fotosound Computers,
19 Dolphin Lane. 0205 64781

BRADFORD

Photosave, 18 Cheapside.
0274 308538

BRIGHTON !

Capricorn, 1 Queens Rd. :

027329634

i

Brensal Compurters Lto.,
24 Park Row, 0272 294187 |

BURNLEY ]

IMU Lompuier veie oo

39-43 Standish St., 0282 54299

BURY (lancs.)

MICI19-%0TW, ¢ wivau Ol

Tel. 061-797 9764 |

|
BURY |
ST. EDMUNDS

Bury Camputer Centre,
Tel.061-797 9764 |

CAMBERLEY [

Camera Arts (Micro Computer
Division), 36 High St.
(0276) 65848

CAMBRIDGE

KP Ltd., 12a Kings Parade.
022368087

CANTERBURY

Kent Micro Systems, Conquest
House, 17 Palace St. 0227 50200

Randall Cox, 18-22 High St.
Arcade. 0222 31960

Maxton Hayman Ltd.,

Reed Photography &
Computers, 113 High St.
0494 783373

COVENTRY

Coventry Micro Centre,
33 Far Gosford St. (0203) 58942

Microman, 123 Nantwich Rd.
Tel. TBA

CROYDON

Cadcom Ltd, 36 Whitgift Centre
{Next door to MacDonald’s)
01-686 8393

DARLINGTON

McKenna & Brown,
102 Bondgate. (0325) 59744

DERBY

C T Electronics, at Camera
Thorpe, The Spot. 0332 44760

Vennals, 71 English St.
03874547

DUNSTABLE

Dormans, 7-11 Broad Walk.
0582 65515

Breaker 1-4, 130 High Street,
01-952 7488/8860

EDINBURGH

Edinburgh Computers-at
Edinburgh Cameras,
51-57 Lothian Rd., 031 229 4416

EDINBURGH

The Silicen Centre, §-7 Antigua
St. 031 557 4546

EVESHAM

Tecnicare, Ihe Lodge,
Brickiln St., 0386 41484

EXMOUTH

Open Channel, 30 The Strand,
03952 4408

Victor Morris Ltd., 340 Argyle
St. 041 221 8958

GLOUCESTER

The Model Shop, 73-81 Northgate
St. (0452) 410693
GRIMSBY

R. C. Johnson Ltd.,
22 Friargate, Riverhead Centre.
0472 42031

GUERNSEY

Grut's, 3-3 1ne Pollet,
St Peters Port. 0481 24682

GUILDFORD
The Model Shop, 23 Swan Lane.

{00772) 0483 39115
HAMILTON

Tom Dickson Computers, 8-12
Cadzow St. 0698 283193

Camera Arts (Micro Computer
Division), 24 St. Ann’s Rd.
01-427 5469

HATFIELD t

Microworld, 2 Crawford Rd.
(07072) 64137

| HEMEL HEMSTEAD

Faxminster Ltd, Computer &
Electrical Discount Centre,
25 Market Square. 0442 55044

HEREFORD

Melgray Hi-Tech Ltd, 49 Broad
St, 0432 275737 (Just Opening)

|
|
Thornguard Computer Systems
46 Pensby Rd. 051-342 7516
{Opening Soon)

HITCHIN

Camera Arts (Micro Computer
Division), 68A Hermitage Rd.
046259285

| (HuLL

VTha Computer Centre
{Humberside) Ltd., 26 Anlaby
Road (0482)26297

Prot Enterprises, 1 Centreway.
{next to Sainsburys)
| High Rd. 01-553 0144

Brainwave, 24 Crown St.
047350965

T. H. Colebourn Ltd., 57-61
Victoria St.. Douglas. 0624 3482
{Just Opening)

JERSEY

Audio & Computer Centre
7 Peter St.,
St. Helier, 0534 74000

Vennals, 49 Foregate
056832175

KIRCALDY

R. Kilpatrick, 254E High St.
Tel.T.b.a. {Opening soon)

LEAMINGTON SPA

IC Computers, 43 Russell St.
0926 36244 (Opening Soon)

Bass & Bligh, 4 Lower Briggate.
0532454451

LEICESTER

Youngs, 40-42 Belvoir St.
0533 544774

LEIGHTON BUZZARD

The Computer Centre at
Milten Keynes Music,
17 Bridge St.
0525382504/376622

| LITTLEHAMPTON

Alan Chase Ltd., 34 High St.
09064 5674/4545

LIVERPOOUL

Beaver Radio,
20-22 Whitechapple.
051-709 9898 {Gpening Soon)

| LIVERPOOL (Aintree)

Hargreaves, 31/37 Warbreck
Moor. 051-525 1782

LONDON E8

McGowans, 244 Graham Rd.
Hackney. 01-533 0935

Devron Computer Centre,
155 Moorgate. 01-638 3339/1830

Vic Odden’s, 6 London Bdg.Walk
01-403 1988

LONDON SE9

Square Deal, 375 Footscray Rd.,
New Eltham. 01-859 1516

Castiehurst Ltd., 152 Rye Lane,
Peckham. 01-6392205

LONDON SW6

Chelsea Micros Ltd.,
14 Jerden Place. 01-385 8494

LONDON N1

ASP Micro Systems, 185 Upper
St..Islington, 01-359 9095

Youngs Electronic t/a
Fieldmaster, 19 The Broadway,
The Bourne, Southgate

01-882 5579

Castlehurst Lta., 1291 High Rd.
01-446 2280

LONDON NW9

Moviescope, 459 Kingsbury Rd.,
London NW9. 01-204 6352

Devron, 4 Edgware Road.
01-724 2373

Computers of Wigmore Street,
87 Wigmore St. 01-486 0373

Colormatic Computers, 44
High §t., Acton. 01-992 7611

Electroleisure, 120 Notting Hill
Gate.01-2217029

LOUGHTON

Micro & Mavie Channel
309 High Rd.
01-508 1216

LOWESTOFT

John Wells, 44 London Rd.
North. 0502 3742

LUTON

Terry-Maore, 49 George St.,
0582 23391/2

Camera & Computer Centre,
118 Mill St. 062527468

MANCHESTER

Lomax Ltd., 8 Exchange St.,
St. Ann’s Sq. 061832 6167

MANCHESTER GTR

Mr. Micro Ltd., 69 Partington
Lane. Swinton. 061 7282282
open Thurs.-Fri.-Sat. tilt 8 p.m.

MANCHESTERGTR

PASE, 213-215 Market St., Hyde.
061-3665935 Telex: 665845

MANCHESTER GTR

Wilding Ltd., 23 Deansgate,
Bolton. 0204 33512

MANCHESTER GTR
Eccles

Home & Business Computers

4 Northway,
Eccles Precinct. 061-707 2004

MARKET HARBOROUGH

Harborough Home Computers,
7 Church Street. 0805 31572

MIDDLESBROUGH

McKenna & Brown,

m | 190 Linthorpe Rd. 0642 248345

NEWCASTLE-ON-TYNE

Newcastle Camera )
& Computer Mart, 16 Northum-
berland Ct. 0632327461

Surrey Micro Systems,
31 High St. 01-942 0478

NEWPORT (Gwent) |

Randali Cox, 118 Commercial
St. 0633 67378

NORTHAMPTON

Basic Computers & Systems
Ltd., 72 Kingsthorpe Hollow.
0604 710740

NORTHWICH

Camera & Computer Centre,
3 Town Sq. (0606} 46629

{ norwich |
l Sound Marketing,
52 St Benedicts St. 0603 667725

NOTTINGHAM

Cameo Computers, 8/9/10
Trinity Walk. 060242912

NOTTINGHAM

Basic
39-41 Trent Boulevard,
West Bridgeford 0602 819713

Home & Business Computers
Ltd.. 54 Yorkshire St.,
061-633 1608

Ivor Fields, 7 St Ebbes Street.
0235 21207

HPAIGNTON

| Devon Computers, 81 Upper
I Manor Rd. {0803) 526303

PEMBROKE

Randall Cox, 19 Main St.,
064 668 2B76

PETERBOROUGH

Peterborough Communications
91 Midland Rd.
0733 41007

PETERHEAD

North East Computers
1-3 Ellis St. 0779 79900

PORTSMOUTH

Computer Comer, 261
Commercial Rd. 0705 833938

PORTSMOUTH
W:terlooville

GB Microland, 7 Queens Prde
07014 59911

PORT TALBOT

Micro Gen, 6 Royal Buildings,
Talbot Road, 0639 887730

PRESTON

Wilding's, 49 Fishergate.
0772556250

David Saunders Computer
Centre, 8 Yietd Hall Pice.
0734 580719

ROCHDALE

Home & Business Computers
| 75 Yorkshire St.
| Tel. T.b.a. {Opening Soon)

ROTHERHAM

| Kenneth Whitehead,
| 2 Market St. 0709 62594

RUGBY

The Rugby Micro Centre,
9-11 Regent S1, 0788 70522

SEVENOAKS

Ernest Fielder Computers,
Dorset St. 0732 456800

Superior Systems Ltd.,
178 West St. 0742 755005

SKIPTON

| Look & See, 45 Belmont Bridge.
0756 60078

SOUTHAMPTON

R.J.Parker & SonLtd.,
11 Portsmouth Rd., Woolston,
Southampton. 0703 434137/8

Not all stores carry every advertised |termn, please phone before making a journey — Prices correct at time of going to press E. & O.E.

SOUTHPORT

Central f:om;mters,
575 Lord St. 0704 31881

STAFFORD

Computerama, 59 Forgate St.
(0785) 41899

STEVENAGE

D. J. Computers
11 Town Sq.
0438 65501

STIRLING

R. Kilpatrick, 58 Port St.
0786 5532

STOCKPORT

Wilding Ltd., 1 Little Underbank,
Stockport. 061-480 3435

STOKE-ON-TRENT

Computerama, 11 Market Sq.
Arcade, Hanley. 0782 268620

ST. ALBANS (Herts

Clarks Computer Centre,
14-16 Holywell Hill. 0727 52991

. AUSTELL
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THETFORD

Thetford C B & Micros,
21 Guildhaii Street, 0842 61645

WALLINGTON

Surrey Micro Systems Ltd.,
53 Woodcote Rd. 01-647 5636

WARRINGTON

Wildings, 111 Bridge St.
0925 38290

WATFORD

SRS Microsystems Ltd.,
94 The Parade, High St.
092326602

WEST BROMWICH

Bell & Jones, 39 Queens Sq.
0215530820

WESTON-SUPER-
MARE

K. & K. Computers, 32 Alfred
St. Tel. TBA

WHITEHAVEN

P.D. Hendren, 15 King St.
0946 2063

Computer City, 78 Victoria Rd.
0514203333

Wiiding Ltd., 11 Mesnes St.
0942 44382

Harpers, 71-73 Commercial Way.
04862 61061

WORCESTER

David Waring Ltd., 1 Marmion
House, High St. 0905 27551

T € Roberts, 26 King Street.
0978 364404/364527

GT. YARMOUTH

Tony Hood Electronic,
26a Market Gate Shopping Centre
0493 3143

YORK
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7 Stonegate Arcade. 0904 641862
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alue - MicroValue - Micirc

COMPUTERS
Gemini Galaxy 2

“I would place the Galaxy at the top of my list”
(Computing Today, April 1983)
*Twin Z80A Processors * Serial and parallel printer

*CP/M 2.2 Operating interfaces
System * Cassette and light pen
% 64K Dynamic RAM interfaces
% 800K Disk Capacity * User definable function
* 80x25 Video Display keys
% Numeric key pad 51 495
% 12" Monitorincluded (E1719.24 Inc. VAT)

Total support for Gemini & nascom Products

nascom 3 available from MicroValue 80x 25 Video for nascom
Based around the successful Nascom 2 computer, this new system can . Nascom owners can now have a professional
be built up into a complete disk based system. Supplied built and 80x25 Video display by using the Gemini G842
tested complete with PSU, Nas-Sys 3 . Intelligent Video Card with on-board Z80A.
and Nas-Gra. his card does not occupy system memory
space and provides over 50 user controllable
- functions including prog character set, fully
48K System . compatible with Gemini G805 and G845/809
£549 (£631.35inc. VAT) Disk Systems. Software supplied on Gemini
system disks. Built and tested.
CP/M 2.2 ]
£1 oo The Mlc;ovector 256A is a high performance graphics
(£115Inc. VAT) display interface on an 80-BUS and NASBUS compatible card.
Varlous graphic primitives st:‘ch as vector ar}g chcroc?gq
eneration are executed in hardware by a Thompson EF9356
NASCOM 2 KIT gﬂcphic Display Processor. Plotting rates are typically
ms (£258.75 Inc. VAT) 1 million pixels per second giving full animation capability.
Various vector and character types can be selected.
) Characters can be scaled to give 256 different sizes.
Built & Tested MV 256A Suitable for TV use (PAL-UHF) £199.00 + VAT
€285 (327.750nc. van MV 256B Suitable for TV or RGB monitor £220.00 + VAT

FREE SOFTWARE!

Home budget, bank reconcillation, SPACE INVADERS, STAR
H MZB0OA  TREK, SCRAMBLE, bank loan calculator, mortgage
calculator + 7 other games.

Electronic magnificence from Sharp

Z80AC.P.U. - 48KRAM - 4K ROM - Industry standard Qweny
keyboard with numeric pad - 9” GREEN C.RT. - 1200 baud
cassette « Music and sound. - Real time clock - Enhanced BASIC
- Full editing facilities - Internal expansion.

PRINTERS

Epson MX80 Type il q
£348 (£399.95inc. VAT) :'1‘geMn X .t
Epson MX80 FT Type Il ‘2 ! onitor
£388 (£445.95 inc. VAT) 3 i g_hlglh qucm{ dqctjo
Epson MX100 Type il = follelclylcr?s?:rgrr?glndeol
£496 (£569.95InC. VAT) | e Gemmin 5 &l

NEC 8023A e —m 20MHz resolution.

£339 (£389.95 Inc. VAT) &8 : Available inamber or
SEIKOSHA GP100A green phosphor.

£245 (£246.95 Inc. VAT) =

Daisy Wheel Printer: (£426.50 Inc. VAT)
Smith-Corona TP-1 £485 (£557.75inc. VAT)
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lue - MicroValue - Micrc

LOW COST SYSTEMS I

Micro Professor MPF Il 64K

MPF ll is a most exciting addition to our range. Based
on 6502 microprocessor this machine offers 64K of RAM,
high resolution 6 colour graphics, and sound. Standard
BASIC interpreter is Applesoft compatible, allowing
MPF Il to read and write tapes in Apple format.
Complete with excellent600 page manual.

* Micro Professor £233.92 (£268.992inc V.AT)
* Joystick €43.00 (£14.95incV.AT)
% MPF |l printer £461.53 (£185.75inc V.AT)
* Software Cassettes £4.34 (£4.99inc V.AT)

Dragon 32

A powerful colour computer for under £200.
% 32K RAM

% 6809E Microprocessor

* Extended Microsoft Colour BASIC

% 9 Colour, 5 Resolution Display

% Sound through TV 5 octaves, 255 tones

* Advanced Graphics £1 734
Fultrange of Dragon software available. (£199.50 Inc. VAT)
Sinclair ZX81

Now available through MicroValue —
1 dreal computerfor less than £50!

% Sinclair 2X81 Computer . £43.43 (£49.95 Inc. VAT) 6 > v *mﬁmmg::m
* Sinclair ZX Printer £52.13 (£59.95 inc. VAT) T mm e
*ZX81 Learning Lab £47.35 (£19.95 Inc. VAT) *

% Software forSinclair from £3.43 (£3.95 inc. VAT)

SinclairZX Spectrum

Now available from MicroValue!

Colour, sound and high resolution graphics from

only £125

* 16K ZX Spectrum Microcomputer £408.69
(€125 incl. VAT)

% 48K ZX Spectrum Microcomputer £452.17
(£175incl. VAT)

* Sinclair ZX printer £52.43 (£59.95 incl. VAT

SR = - =
qmmmmmmuﬁi.
DEDDEEE e
SEEEmem e

e L T

Texas T199-4A

Colour, sound and a typewriter type
keyboard forunder £160

Atruly expandable microcomputer system
with a wide range of educational and
games software.

* Texas T199-4A Microcomputer 16K
£439.08 (£159.95inci. VAT

* Voice Synthesiser Unit£43.43
(£49.95 incl. VAT) )

* Peripheral Expansion Unit£430.39 (£149.95 inci. VAN

% Disk Drive £278.21 (£319.95inci. VAT) % Disk Control board (for above)£465.70 (£189.95 incl. VAT)

ORIC 1 ORIC 1 when used with the ORIC MODEM will allow access to PRESTEL-Viewdata,
which has 200,000 pages of interactive information covering sport, travel,
hotel bookings, games, etc.

% ORIC 1 48K Microcomputer
£447.79 (£169.95incl. VAT)

e —————y * ORIC1
it gl bl bt e o Communications
i gl gl igrispimliginl\  Modem £68.69

A T rlei b
/o, i i, e o) P P W Y, YV, O, S
G B A€ v @ Nt < >
_-_'QE‘E'E!!E!!!‘
= =
3 !

(£79.00 incl. VAT)

MicroValue

REAL value - from the Professionals

MICROVALUE
DEALERS:

AMERSHAM, BUCKS 1
Amersham Computer Centre,
18 Woodside Road,
Tel: (02403) 22307

BRISTOL

Target Electronics Lid.,
16 Cherry Lone.

Tel: (0272) 421196

EGHAM, SURREY
Electrovalue Ltd.,
28 St. Judes Road,
Englefield Green.
Tel: (07843) 3603

IPSWICH

MDW (Electronics),

47/49 Woodbridge Road East.
Tet: (0473) 78295

LONDON W2
Henry’s Radio,

404 Edgware Road.
Tel: 01-402 6822

LONDON SW14
OFF Records,
Computer House,
58 BatterseaRise,
Clapham Junction.
Tel: 01-223 7730

MANCHESTER M19
EV Computing,
700 Burnage Lane.
Tel: 061-431 4866

NOTTINGHAM
Computerama,
(Skytronics Ltd.)
357 Derby Road.
Tel: (0602) 781742

Telephone orders
welcome

(N
Buy it with Accesn
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MICROFRAME

Choose from the best range
of professional business systems
on the market

[ SR SS——

A division of the Tycom Corporation Limited
More than just hardware and software.
Guestel care for over 400 companies throughout the UK

8/12 NEW.BRIDGE STREET, LONDON EC4V 6AL. TELEPHONE: 01-583 2255
41/43 BALDWIN STREET, BRISTOL BS1 1RB. TELEPHONE: 0272 277461
15 GRAND PARADE, BRIGHTON, SUSSEX BN2 2QB. TELEPHONE: 0273 695264

’J—_ PLEASE SEND ME YOUR BROCHURE WITH DETAILS OF ' PCW@
MICROFRAME (1 DEC] 1BM{] APPLE(]
PLEASE ASK YOUR SALES STAFF TO CONTACT ME[]

TELEPHONE

|l |l
|l |l
|l » — |
|| TITLE _ - COMPANY : H
|l 11
|l 1
1 I



COMPSOFT’'S DMS —winner
of the 1982 RATA Awards,
‘Software Product of the Year’.

Now Compsoft announce
Delta — the very powerful, very
friendly database* that the
world has been waiting for.

* For micro computers with CP/M, MP/M or MSDOS operating systems. Inciuding 1BM PC.

Compsoft Training Centre

sl

AW
N

; —
_I z

If part of your microcomputer’s job is to store
information, you need Compsoft's software.

Compsoft DMS is already Britains No. 1 record
keeping program. And with 4000 users to our
credit, we can honestly say we know more about
information storage & retrieval than anyone else.
We listen to your comments & requests and now
we've produced a world first — the Delta — a true
transactional database.

If you'd like to know more, we have general
brochures, full technical specifications & free

Compsoft Limited

Hallams Court

Shamley Green

Nr Guildford, Surrey
England GU4 8Q2

Telephone: Guildford (0483) 898545

Telex: 859210 CMPSFT

.4
AN

guides to DMS handling a multitude of business
situations from order processing, invoicing &
stock recording, through to library, personnel &
hospital record management.

Find out more about the database revolution.
Either telephone the office or clip the coupon
now.

Compsofts Delta — taking microcomputers into
the third dimension.

Please send me further details

_.__L____________._._____________.__>§._

Company

Contact

Address

Tel No.



FACT With internal microprocessor, 8K buffer store and total
compatibility, the Ricoh Flowriter range has proved itself the
mostintelligeht and reliable range of printers on the world
market -

FACT Ricoh Flowriters can assume the characteristics of any
popular ‘intelligent’ printer and plug into any hardware
configuration.

FACT Ricoh Flowriters perform all your processing and
printing needs while leaving the host computer free for other
work.

FACT Ricoh Flowriters do all this, give you exceptional print
quality, yet cost thé same as ordinary daisy wheel printers!

FEATURES ® Internal microprocessor

‘8K buffer under full program control

® Includes RS232, Centronics and IEEE 488 interfaces

8 60cps print on the RP1600, 37 cps on the RP1300

# Qume, Diablo and NEC Spinwriter wp commands-
compatible

s Auto-bidirectional and logic seeking high-speed printing

= Graphics capability down to 1/120”

The RP1600 Flowriter _ . R

The Ricoh

® Built-in prop ortional spacing tables

® Automatic margin justification, even on proportional
spacing

m 128-character printwheels, wide choice of fonts

= Wide range of accessories —sheetfeeds, tractor feeds,
ribbons, printwheels

= Detachable keyboard option for using Flowriter as an
intelligent typewriter or KSR terminal

For intelligent printing that frees the host computer and gives
you exceptional print quality and speed, find out more about
the Ricoh Flowriter —the printer that knows it's a computer,
yet costs the same as those that aren't!

The RP1300 Flowriter

Dealer Enquiries welcome.

The Ricoh/Flowriter range is only
available from APTEC and their
authorised dealers, backed by a
nationwide service network.

AP

‘ 7.\

W
APPROPRIATE

- TECHNOLOGY LTD.

2-4 Canfield Place
. London NWé6 3BT
Tel: 01-328 7272
Telex 264538 SSE G

FLOWRITER



Three out of every four
computers going Into
schools are BBC Micros.

Is there alesson to be
learned by everyuser?

As part of the current government subsidised
scheme aimed at introducing micros to schools,
the Department of Industry undertook a survey of
machines available and made recommendations to
education authorities all over the country.

The BBC Micro met their priorities exactly:
it is economical yet fast and powerful, and it can
justify the investment involved, through its capa-
bility to grow with the needs of the user and with
the rapid changes in technology.

leachers and education authorities agreed,
and today it represents over three-quarters of all
micros being ordered for schools across the
country under the DOI scheme.

The BBC’s choice too.

In choosing a machine to put their name
to for their massive Computer Literacy Project,
the BBC had the same set of priorities as the DOL
The BBC Micro is now an integral part of that
project, which includes books, software, courses
and a number of major television series, one of
which,“Making the Most of the Micro” is now
being broadcast.

All this for only £399.

The BBC Micro is light and compact. It
generates high resolution colour graphics,and is
capable of synthesising music and speech using
its own internal speaker. The keyboard uses a
conventional layout and typewriter feel.

The most sophisticated version (called

Model B) is available for only £399. (There is also
a basic model available, the Model A, at £299.)

Designed to grow.

Last year the magazine “Which Micro?” said
that the most attractive and exciting feature of the
BBC Microcomputer was its ‘enormous potential
for expansion’

This is indeed one of the
features that sets it aside from
the competition.

For example, as well as
interface sockets to allow you
to connect to a cassette
recorder, and to your own
television, you can also use
video monitors,disc drives,
printers (dot matrix and
daisy wheel)and paddles
for games or laboratory
use.

You can also plug
in ROM cartridges con-
taining games with
specialist application
programs.

The Tube. A unique feature.

The Tube, which is unique to the BBC Micro,
provides for the addition of a second processor via
a high speed data channel. The possibilities are
enormous. For example, the addition of a second




3MHz 6502 processor with 64K of RAM doubles
processing speed. While a Z80 with 64K of RAM
opens the door to a fully CP/M* compatible
operating system, with all the benefits for business
applications.

Linking up with other computers.

The BBC Micro also offers a facility of
immense potential value to schools, colleges and
businesses. Its called Econet - a system which uses
telephone cable to link with other BBC Micros.

A number of machines can then share the use of
expensive disc drive and printer facilities.

Make full use of Prestel & Teletext.

With special adaptors you will not only be
able to turn your TV set into a Prestel terminal and
Teletext receiver, but you can also take data and
programsdirect from theseservices.(The programs,
which are known as telesoftware, are already being
broadcast by BBCk Ceefax service.) This is another
first for the BBC Micro.

BASIC plus.

A sophisticated version of BASIC has been
chosen for the BBC Micro, which incorporates
features normally found only in more advanced
high level languages. However, there is also a facility
allowing access through a simple command to

another language — for example, PASCAL,
FORTH and LISP.

*Trademark of Digital Research.

A full range of software.

Applications software for the BBC Micro
already cover a very wide field. Packages covering
ames, education and business applications are
available on cassette. All developed to the same high
standards set by the hardware.

The best possible back-up.
Your BBC Micro comeswith the backmg of the
BBC and an extensive dealer and service network.
Each approved dealer is able to offer advice
and carry out expansion work and repairs.

BBC Microcomputer — Model A and Model B.
2MHz 6502A Processor.
32K ROM: 16K RAM Model A, 32K RAM Model B.

Full QWERTY keyboard with 10 user-definable
function keys.

Mixed high resolution graphics and upper and lower
case text.

300 baud and 1200 baud interface for standard cassette
recorders.

Three-voice music synthesis with full envelope control
feeding internal loudspeaker.

Interface sockets (Model B only) - RS423, for analog

inputs centronics and user port.
6502,780,16032 second processors.

.S_ingle and Dual Disc Drives with 100 and 800 K-bytes
storage.

Teletext unit.
Speech synthesis.

Networking facility — via Acorn Econet”

How to buy your BBC Micro.

If you are a credit card holder and would like
to buy aBBC Micro B,or if you would like the address
of your nearest stockist, just phone01-200 0200.

Alternatively, you can buy a Model B directly
by sending off the order form below to: BBC Micro-
computers, c/o Vector Marketing, Denington Estate,
Wellingborough, Northants, NN8 2RL.

All orders are despatched by fully insured
courier and come complete with easy to follow 500
page User Guide and Welcome cassette.

T 01-200 0200 credit card holders.

To BBC Microcomputers, c/o Vector Marketing,
Denington Estate, Wellingborough, Northants NN8 2RL.

Pleasesend me__ BBC Model B Micro-
computers at £399 each, inc. VAT and delivery. I enclose
PO/cheque payable to Acorn Computers Limited
Readers A/C or charge my credit card.

Card Number__
Amex/Diners/Visa/Access (Delete)

Name__
Address.

Postcode

ol PCW6
Registered No. 140 3810 VAT No. 215 400220

Signature

The BBC Microcomputer System.

Designed, produced and distributed by Acorn Computers Limited.




If only hed bought

a Commodore computer.



1981 was a record year for the businesses of Great
Britain. More than eight thousand went under. And
not just small ones, either.

So what can you do to keep your business in the -

swim? There’s no great secret of success, but for

a start, you'll need to look for ways to make better
use of your resources. To cut down on your
overheads. To keep your cash flowing,

It's often a struggle. Even with the best will
in the world, its so easy to get bogged down in
bureaucracy. Paralysed by paperwork.

In cases like this, Commodore really comes
into its own.

Being one of the biggest micro-computer
companies in the world, we’ve probably done more
for businesses than anyone else in our field.

Making them more efficient. And more profitable.

Our range of computers, our vast selection of
specialised programs and our countrywide network
of dealers are unrivalled.

Now we've developed a new generation of
computers to put us even further ahead. The
Commodore 700 series.

THE 700 SERIES. A NEW GENERATION OF
BUSINESS SYSTEMS.

The 700 series’ revolutionary design includes
a keyboard that is separate from the display
unit. A display screen that pivots and tilts,
integral disk drive and keys that are
sculptured for ease of use.

The computer handles a complete
range of functions including
financial modelling, stock
control, payroll, accounting,
information management,
and word processing.

There are two
fuxth}cler thingsb
worth remembering g
about the 700 series. \ .

It has a staggering memory "
capability. A RAM of 128k up to 896k. (For
the layman, that's a massive amount of memory.)

And an equally staggering price. (The 700
series starts at £9957)

_—

T commaodore
Changing business for the better.

Commodore almost certainly have a program
to fit your needs. If not, a software package can
be specially designed for your business.

All this means that, for relatively little outlay,
the 700 series can halp make your business
a lot more efficient and profitable.

In other words, instead of sinking, you
could be swimming all the way to the bank.

The 700 Series.

‘EXC VAT DETAILS CORRECT
AT TIME OF GOING TO PRESS.

For full information
on the Commodore 700
series, and the address of
your nearest Commodore dealer,
please telephone or complete the
coupon and send to:

The Commodore Information Centre,
675 Ajax Avenue, Slough, Berks SL1 4BG.
Telephone: Slough (0753) 79292.

O Business enquiry [ Personal enquiry
NAME (MR/MRS/MI SS)

POSITION
COMPANY
ADDRESS

POSTCODE TEL
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Biodata
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\ Sosoft Ll Millhouse Designs M.P.2
Tomorrows Office Comms Processor BOS Mici
0202-735656 0420-84517 01-83]
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Sapphire Systems
M.PS.L. Stock Control
BOS Autoclerk Invoicin
01-831 8811 e
01-554 0582

L Pulsar

?.i'a'f}{;'t ﬁ Pulsar Range UCSD
0585 021-454 8585 0272

D

B

We felt it was time we stopped telling you about ourselves and said a few words about the massive
commitment which over 100 software organisations have made to the ACT Sirius 1.

On these pages are just a few of more than 400 packages now available for the Sirius 1, Britain's best-selling
16-bit personal computer.

The packages range from traditional accounts programs to sophisticated computer-aided design systems
and there is a whole host of software for specific industries and professions.

If you're looking for a computer solution to match your business requirements, then 'phone one of the
numbers above, before you look any further. They’re all convinced that the ACT Sirius 1 is the best machine
of its kind in the country — and they have the software that will make it work for you. And if you don't see
what you want, just clip the coupon for details of more than 400 products designed for the ACT Sirius 1.



ESOFTWARE

omputin D.L.A. Computers 3 Vuman
ISS. gyste%n Oft-line telex Symbolex-Scientific

Praxistock Modelling

preparation Word Processor h
P 01-847 2331 061-273 3333 e
s c——— A ————————— T ———
I ﬁ
Heronview " Interdata ; " WAbtex
IEEE488 Driver L | Telex-simulation | icronet

i v y Project Planning
01-628 5423 1 01-761 4135 ] 0224-647074

e s ! J -

Micro Supplies i
Dairy Herd [ el
Spellbinder
Management 01-381 4337
0262-77115

'

TABS Pegasus Software
Fast Data Entry Invoicing
0264-58933 0536-522822

Bristol Software

.1 — e Distin
y

P,igtgeg‘ Silicon Office C(o)agg

! 0272-277135 ;

[ 1 i
e %N
4 -
2 Please send me
" the Registered Product Brochure,

listing over 400 Hardware and

¥ Software products for the ACT Sirius 1\\\

N
Name - -

4 \a il
A N7
Position Y ()
A
Company Dkl

P Address _

ACT (Sirius) Ltd. FREEPOST, Birmingham B63 1BR, or call 021-501 2284



BETTER TRAINING
Two training centres, in London and
Birmingham are open to all PULSAR users.

MORE SUPPORT
A ""hotline’’ telephone support scheme to
instantly resolve any operating queries.

PULSAR SOFTWARE CENTERS

Only PULSAR is available through the
unique network of PULSAR Software Centers.
These are hand-picked computer dealers who
handle a range of personal computers but who
specialise purely in PULSAR to meet all business

PULSAR business software is the creation of
ACT - the company behind the Sirius 1 and
recognised leader in 16-bit personal computing.

The new PULSAR range, developed by ACT
at a cost in excess of £1 million, takes full
advantage of the power and expandability of
16-bit computers.

It is inherently faster and more powerful
than traditional 8-bit software.

And it is a true 16-bit range. designed and
developed by ACT’s own software engineers.

PULSAR offers miore of all the key

requirements in business software: needs.
MORE PORTABILITY ‘ THE PULSAR RANGE
Written thoughout in machine-independent Salesledger  £195 Informer Database £295

portable languages to protect your software

investment. Purchase Ledger £195 Micromodeller  £595
LONGER PEDIGREE Nominal Ledger £195 SuperCalc™ £150
ACT has more than 17 years experience in Payroll £195 MultiPlan'™ £159
developing business software. Thousands of Stock Control  £195 WordStar™ £295
;(:\Tlga%rgse‘s throughout the world use ACT Invoicing . £195 Sel ?ct“" £205
GREATER INTEGRATION Data Analysis £195 MailMerge'™ £95
All the PULSAR packages are designed to dBasell £395

share information, avoiding duplication of files
and eliminating re-entering of data.

MORE USER-FRIENDLY

ACT’s unique UFO (user-friendly
origination) routines allow even the inexperienced
user to quickly and easily configure a PULSAR
svstem to precise requirements.

AVAILABLE NOW FOR SIRIUS -
IBM PC and DEC Rainbow
coming soon.

Please send
For more information on the me further details ]
new PULSAR Range clip the of the new PULSAR Range.\\
coupon and return to Name
ACT ( Pulsar) Ltd Position
FREEPOST, C:’::r any
Birmingham BI6 IBR -
or call

021-454 8585

'™ jndicates registered trade mark. Ownership details on request. ALL prices exclude VAT.
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MICRO NETWORKS NEW BABY —

FROM NISSEI SANGYO/HITACHI

SAMURAI $16-BIT MEGA MICRO

$16-Bit Mega Micro

TECHNICAL DATA

Processor: 16-Bit 8086, cycle time 215 Nano Seconds. Architec-
ture: DMA Bus based, true 16-Bit. Speed: DMA (@ 6MB/sec; Disc
transfer @ 3MB/sec. Memory (RAM): 128KB standard, expand-
able to 640KB. Screen: High resolution green; anti-glare optical
filter. Colourgraphics optional extra. Discs: Two 8” DS/DD giving
2.36 MB usable. IBM compatible. interfaces: 2 RS 232 communi-
cations interfaces. Plus: Centronic printer interface. Operating
Systems: MS-DOS CP/M-86. 8-bit software emulator.
Languages for 16-bit: Basic, Cobol, Pascal, Fortran, PL/1, BCPL
compilers and interpreters available. Customising: with logo,
namestyle and house colours, can be arranged. “So simple to
operate” —and don't forget, the $16-bit Mega Micro is built
to military standards with laboratory-level quality control

for complete dependability.

s

)

o g
NISSEI SANGYO MICRO NETWORKS S16 MEGA MICRO
The symbols that guarantee your business computing success.
The S16-bit Mega Micro is a product from Nissei Sangyo, a
subsidiary of Hitachi. (In a word, reliability). Micro Networks
Limited is a fast growing company backed by a powerful financial
consortium, dedicated to the marketing of proven high quality
Computer equipment, at the right prices!

NATIONWIDE MAINTENANCE — the most compre-
hensive after sales service on the market. Our qualified engineers
give a.24 hour working day calling service.

WARRANTY —Free for a 12 month period.
GUARANTEED-of course, but also aguaranteed no quibble
replacement.

TRAINING - comprehensive training schemes available.
SUPPORT —from our fully trained dealer network.
SOFTWARE Universal availbility of business software.
All MS-DOS and CP/M-86 software will run on the 516,
which means a comprehensive library of business/
technical applications packages are available to you.

46 PCW

What are your business
computer requirements?

Business Systems? Specialist S?/stems? Are you a first time buyer?
Single user? Looking for a replacement for obsolete equipment?
Or, do you want a main frame link-up system?

The $16-bit Mega Micro is the powerful, reliable answer
and can be tailored to your exact needs now, with flexible,
expandable options in the future.

A CHALLENGING INVITATION!

Compare the S16-bit Mega Micro with other 16-bit

micros, including the PCW Benchtest winner 1982 (the
Olivetti M20). We know what the results will be, new
Benchtests prove it!

Before you make a decision to buy a micro computer — and
maybe make a costly error—

‘='01-602 7405

for more information about the $16-bit Mega Micro. One of
our qualified Sales Executives will give you friendly, helpful advice
andif required, arrange a non obligatory demonstration. Call into
our London offices — or, fill in the coupon for immediate
response.

. MICRONETWORKS LIMITED |

382 Kensington High Street, London W14 8NL
Please send me your colour brochure, full details of the

$16-BIT MEGA MICRO and the name of my local dealer.
PLEASE TICK

I would like a representative to call me today.
Name

Position

Company

Address

PCW/6/83

I Telephone ;

A SRR



TWQO’S COMPANY ...

. . . TEN’S a hole
in your pocket

Two 5v4 " Datalife
minidisks in a convenient

pack, complete with labels
and read/write protect tabs.
Available from all Verbatim
authorised retailers, or call
01-773 1115 for your nearest stockist.

As a home personal
computer user, you don’t
always want to buy your
floppy disks in 10-packs. But
you do want high quality media.
So Verbatim offer you Datalife in a
twin-pack.

The new Datalife minidisk Twin-Pack.
VA Verbatim.

Verbatim Ltd. Mint House, 6 Stanley Park Road, Wallington, Surrey SM6 OHA. Tel: 01-773 1115 Telex: 892757

PCW 47



How to mak
work like a

First, neatly cut out the “370" label.

Now, when nobody’s looking, noncha-
lantly tape it to your terminal, just under the
“IBM,’ as if it really belonged there.

Then wait for your chance and quickly
slip a dBASE II™ disk into
your main drive.

That's it.

Your IBM Personal
Computer is now ready to
run a relational database

system, the kind that IBM has
on their mainframes. And you’re ready
with more data handling power than you would
have dreamt possible before dBASE II.

You'll wonder how you managed without it.

You'll find that dBASE II, because it’s a
relational database management system (DBMS),
starts where file handling programs leave off.
dBASE II handles multiple databases and simpli-
fies everything from accounting to department
staffing to monitoring rainfall on the Upper Volta.

With a word or two, you CREATE data-
bases, APPEND new data instantly, UPDATE,
MODIFY, and REPLACE fields, records and
entire databases. Organize months worth of data
in minutes with the built-in REPORT. Do subfield
and multi-field searches, then DISPLAY some
or all of the data for any condition you want
to apply.

And you've just begun to tap the power
of dBASE II.

Easy to look at, easy to use.

Input screens and output forms couldn'’t
be easier —just “paint” your format on the screen

and what you see is what you'll get.
You can do automatic calculations on
fields, records and databases, accurate to 10 digits.
And you can use dBASE II interactively
for answers right now. Or save your instruc-
tions, then repeat everything with two words:

DO Manhours, DO Project X, DO whatever
has to be done.

Use dBASE II to help make your choice:

Instead of just poring over a manual, you
can check out dBASE II by running it on your
own system free for 30 days.



e your mICro
mainframe.

Visit your dealer and run through a hands- Soft Opfion (0476) 86017. Tamsys Windsor 56747.
on demonstration. Then buy a package and use Xitan Systems (0703) 334711. ACT (Pulsar) 021-454
it on your IBM PC, Sirius or CP/M computer. 8585. Druvic International 01-226 8809.

works like dBASE 1I.
For the name of your nearest dealer,
contact one of our distributors: Encotel Systems
01-686 9687. Ferrari Software 01-751 5791.
Interam 01-675 5325. Pete & Pam (0706) 227011, GO shtonate @ @ e of AshtonTate
Software Ltd 01-387 8832. CP/M is a registered trademark of Digital Research

If you don't like it, return it and you'll get your
money back, no questions asked.
But if you do that, you'll have to remove S On"’ a e

that label. Because nothing short of a mainframe
E ™




Although the NewBrain is conceived as a total SOFTWARE

system, the unexpanded Processor itself hasa great  Enhanced ANSI BASIC; screen editor (32

deal to offer. It is available in two forms: Model AD,  commands); mathematics package (10 significant
shown below,witha built-inlinedisplay;and Model A, figures); graphics commands.

without the line display. Both models can operate o a very friendly screen editor - a delight to use and

with a monitor or a television set readily adapted to text processing;
MEMORY o arithmetic to 10 significant figures;

o 24K bytes of ROM; o very controllable output formatting of numbers -
o 32 bytes of RAM, at least 28K of which isavailable ~ invaluable for accounting statistics, and scientific

to the user. applications;

o a powerful, much enhanced BASIC;
o a very flexible operating system, which allows any
data stream to be opened to any device.

THE SCREEN DISPLAY
o 40 or 80 characters to the line - without affecting
the 28K bytes of RAM at your disposal;

o 24 or 30 linesto the screen: INTERFACES - ,
o well-formed characters, with true descenders; @ twotapecassette portsbuilt into theprocessorunit;
o afull European character set; o abuilt-in printer interface;

o normal o reverse video, high resolution graphics @ abuilt-incommunications interface (V24 /RS232);
on screen of controllable size, 256, 320, 512 or 640 @ avideo monitor interface;

horizontal resolution by 250 vertical lines; o a [Vinterface; |

o afacility to set up a “page” of up to 255 lines, with @ an expansion interface for NewBrain system

the screen acting as a “window” to display it; expansion modules.

o ability to maintain several such pages simultane-  KEYBOARD

ously, and to switch rapidly between them,; o standard typewriter pitch, action, layout and size,

o text may be used on graphicsscreenaswellason  with editing control and graphics keys.
parts of the video screen not used by graphics.

CHARACTER SET

o 512 characters, including the full ASCII set, all
Europeanaccented characters, Greekand graphics
symbols.

GRAPHICS

o 20 powerful graphics commands;
o all text characters usable on the graphics screen;
o variable-sized graphics screen, with the rest of the
screen available for text - for versatility and to save
memory.

‘CP/M IS A REGISTERED TRADE MARK OF DIGITAL RESEARCH INC.

You can get everything in the boxon the



s

Ifyou understand thefactsandfigureson
theleftyou'llsoon realisethat NewBrain hasto
be one of the most powerful micros around.

However, if you find the box on the left a
little hard to follow, don't worry,

We've got over 120 dealers nationwide
who've got all the answers at their fingertips.

Either way you'll discover that NewBrain
is the kind of micro that will stop the
competition gettinga look in.

At £269 1t starts off with twice as much
memory as most of its competitors and can
expand to over thirty times that amount So
there's no chance of being left behind in the
MICro race.

It comes with a very powerful language
(enhanced ANSI BASIC) and itll take CP/M;
so itll work on the same system as similar big
business micros, givingyouthecapacitytouse
an almost limitless variety of tried and tested
software.

But most of all NewBrain is a machine
that can expand.

It's designed to take disks, printers and
memoryexpansion modules (upto2M bytes)
plusanythingelse you'd expecta professional
business micro to handle.

So, whether you understand the box
ontheleft ornot, payavisit to someone in the
know on the right

Theyllanswerallyour questionsand give
you a full demonstration.

Now/Srain

Grundy Business Systems Ltd,, Grundy House,
Somerset Road, Teddington.

ALTRINCHAM

PHARMACY COMPUTER SYSTEMS

Col 928 0087}

BARNSLEY

BROOK OFFICE SUPPLIES LTD

(0226 88916)

BARNSTAPLE

LANDKEY-NEWLAND (0271 77883

J & A CAMERAS 0271 75037)
BEDFORD

MICROPOWER (0234 213571)
BIRMINGHAM

CALISTO COMPUTERS LTD

(021 632 6458)

LASKYS (BIRMINGHAM) (021-632 6303}
MICRO-C (BIRMINGHAM) (021-233.1105)
TYPEWRITER CENTRES (021-622 5385)
BOURNE -

MICRO-C {LINCOLNSHIRE}

(077 82 4566}

BRIGHTON

LASKYS (BRIGHTON) (0273 725625)

BRISTOL

ELECTROPRINT COMPUTERS

(0272 292375;

LASKYS {BRISTOL) (0272 20421)
MICRO-C (BRISTOL) {0272 650501}
COLSTON COMPUTER CENTRE LTD
0272 276619)

BROMLEY

LASF 7%, BROMLEY) (01-464 7829)
BUCKNELL

BORDER COMPUTING &
PROGRAMMING (05474 368)

BY HUNTLEY

ICE (ELECTRONICS)

(0466883375

CAMBERLEY

ASYST SYSTEMS CONSULTANTS LTD
(0276 28397}

CAMBRIDGE

CAMBRIDGE COMPUTER.STORE
(0223 65334)

G C C (CAMBRIOGE) LTD (0223 835330}
CANTERBURY

MERCURY MICROSYSTEMS LTD
(0268-696263)

CARDIFF

LASKYS ‘CARDIFF 10222 374893)
CHALFONT ST GILES

PRINTIVITY LTD 102407 4906
CHATHAM

MEDWAY COMPUTERS (0634 826080)
CHELTENHAM

COMPUTER SHACK LTD (0242 584343)
CHESTER

BELLARD ELECTRONICS LTD

(0244 380123)

LASKYS{CHESTER) (0244 317667)
COLCHESTER

CAPRICORN COMPUTER CENTRE
(0206 331168)

CORK

€D SCOMPUTING LTD (0002 23922)
COVENTRY

s, MICROCENTRE (0203 58942)
DARLINGTON

DARLINGTON COMPUTER SHOP
(0325 487478)

DERBY

FIRST BYTE COMPUTERS (0332 49672)
DUBLIN

THE EC L GROUP OF COS (0001 603497
DUNFERMLINE

ANDREW THOMSON (0383 724541)
EDGWARE

CITAGEL PRODUCTS LTD (01-95! 1848)
EDINBURGH

JOHN MENZIES PLC (031-225 8555)
LASKYS (EDINBURGH) (031-556 2914)

ELSTREE

ELSTREE COMPUTER CENTRE
(01-953 692

GILLINGHAM

MEDWAY MICRO COMPUTERS LTD
0634 576764)

GLASGOW

VICTOR MORRIS (AUDIO VISUAL)
(041-2218958)

LASKYS (GLASGOW) (041 226 3349}

DEALER NETWORK

GLOUCESTER
MILEQUIP COMPUTERS (0452 411010)
GREAT YARMOUTH

KAYDE ELECTRONICS LTD

(0493 57867)

GUILDFORD

MCDLTD 0483.574659)
HAMILTON

STRATHCLYDE MICRO CENTRE
(03552 22517)

HARPENDEN

CONSULTANTS IN OFFICE POWER
(05827 66911

HASTINGS

THE COMPUTER CENTRE (BMS) LTD
(0424-439190)

HEREFORD

HONEYSETT COMPUTERS LTD
(0432 279404)

HERTFORD

RMR COMPUTER SERVICES

(0992 56160,

HIGH WYCOMBE

SUMAT COMPUTER SYSTEMSLTD
(0494-827238)

ISLE OF WIGHT

VECTIS COMPUTER SERVICES
(0983 528345)

KIDDERMINSTER

MICRO-MART (0562:742142)
KINGSTON

LASKYS (KINGSTON) (01-546 127D
LEEDS

MICRO-C (LEEDS} (0532 446601
MICROCELL COMPUTER SYSTEMS
(0532 681366

LEICESTER

TILLEY COMPUTER SYSTEMS
(0533-553984)

MICRO-C (LEICESTER) (0533 546224)
LINGFIELD

SNOBEECH MICRO CENTRE

(0342 832476)
UVERPOOL
LASKYS (LIVERPOOL
LONDON
BEAUCHAMP COMPUTER SYSTEMS LTD
(01-584 8203}

LION MICRO COMPUTERS (01-580 7383
MICRO-C (LONDON NW1) (01-387 9275)
TRANSAM MICROSYSTEMS LTD

(01405 5240)

LASKYS (QUEENSWAY) (01229 6425)
LASKYS (TOTTENHAM COURT ROAD)
(01-636 0845)

LASKYS (OXFORD STREET) (01-493 4623)
OFFICE INSTALLATIONS LTD (01-579 6771)
TREND VIDEO & Hi-FI LTD (01521 6146)
WELBECK VIDEO (01.486 3783)

BERRY & BERRY ENTERPRISES

(01723 1382)

MICROPOWER BUSINESS APPLICS
(01-203 1465)

AUDIO MARKETING (UK) LTD

(01-580 2554)

LOUGHBOROUGH

DATA ONE SYSTEMS LTD (0509 37281
MICRO-C (LOUGHBOROUGH)

{0509 37367)

LUTON

LASKYS "LUTON) (0582 38302)
MICRO-C (LUTON} (0582 425079)
MAIOENHEAD

KUMA COMPUTERS LTD (0628 71778/
MAIDSTONE

LASKYS MAIDSTONE) (0622 67816!
MANCHESTER

N'S C COMPUTER SHOPS LJD

(061832 2269)

MICRO -C (MANCHESTER) (061-834 0144)
LASKYS (MANCHESTER) (061-832 6087)
LOMAX LTD (061-832 6167)
MIDDLESBROUGH

MICRO-TECHNIC COMPUTER SYSTEMS
(0642 221501/2)

MILTON KEYNES

MILTON KEYNES COMPUTER CENTRE
(0908-668811)

NAILSEA )
BYTE MICRO COMPUTING CENTRE
(0272851337

NEW MILTON

SNIPE COMPUTERS LTD

(0425617477

051 236 2828)

NEWCASTLE-UPON-TYNE
MICROCORE COMPUTERS (0632 617077)
NEWMARKET

DATA BASE (0638 667311}

NOTTINGHAM

MICRO-C (NOTTINGHAM] (0602 412455}
LASKYS (NOTTINGHAM) (0602 415150)
ORMSKIRK

MALTHOUSE COMPUTERS LTD

(0695 76048)

PETERBOROUGH

LASKYS PETERBOROUGH!

(0733 313513)

PLYMOUTH

DISKWISE LTD (0752 267000)

POTTERS BAR

POTTERS BAR COMPUTERS

(0707 59069)

PRESCOT

MICROSYS LTD (051426 7271)

PRESTON
LASKYS (PRESTON) (0772 59264)
READING

LASKYS (READING) (0734 535459}
RICHMOND

TANTUS MICROSYSTEMS LTD
(01-940 7299)

ROYSTON

ARTANGLE

(0763 44766)

DEM COMPUTER SYSTEMS

(0788 70522-4)

SANDERSTEAD

JRINSTRUMENTS /01-657 7646)

SARISBURY GREEN

WENDMORE MANAGEMENT SERV LTD
04895 6318/9/0;

SHEFFIELD

T AEOQUCATION LTD (0742-618539)
LASKYS (SHEFFIELD) (0742 750971
SOUTHAMPTON

MICRO-C SOUTHAMPTON).(0703-2967 6)

GODWIN ELECTRICAL LTD (0703 783322}
ST HELIER

THE PROCESSOR CENTRE (JERSEY}

(0534 77070)

DATASTREAM (JERSEY; LTD (0534-71219)
ST PETER PORT

THE PROCESSOR CENTRE (GUERNSEY?

(0481 28827}

STOCKPORT

DISKWISE COMPUTER SERVICES LTD

(061 477 5931

STROUD

THE MODEL SHOP (045 36 5920}
SURBITON

COMPUTASOLVE (01-390 2779}
SWANLEY

PETER RALPH (86 63231)
TEDDINGTON

AM PROGRAMMERS LTD (01-943 2266
STAG TERMINALS LTD (01-9430777)
TEIGNMOUTH

QUESTEL COMPUTERS (062-672258)
THIRSK

AMP{ AN MANAGEMENT SYSTEMS
(0845 597330)

THORNTON HEATH

CROYOON COMPUTER CENTRE
(01-689 1280,

UXBRIDGE

J B MICRO 0895 57908

WALTON ON THAMES

PMFS (98-22895,

KEY COMPUTER CENTRES LTD
WAREHAM

GAMET & “OMPUTERS (09295 51383)
WARRINGTON

NORTHERN COMPUTERS LTD
WATFORD

LASKYS 'WATFORD; (0923 47488)
WELWYN

ANGELA ENTERPRISES (0438 812439)
WENDOVER

TARACE LTD (0296 623965)
WINDSOR

CASTLE COMPUTERS (95-58118)
YORK

LASKYS {YORK) (0904 641221)
MITREFINCH (0904 52995)

left from anyone in the box on the right.




PARTICIPATING
32K Rampack For Your Vic 20 DEALERS

H & COMPUTERS, London Sw1 1 35
ec,a er SatSun 10am-pm. Tel: 01-228 2207
THE BYTESHOP LIMITED, London Nw 1
Tel 01-3870505
COMPUTERLAND, London W1

Choose any of the following Gemini software BGSUMTED Londonweoe

Tel 01-3796968

cassettes RGOS Lot
METYCLEAN, London EC4

requiring 32K memory. T CROPARS: LASKYS, London Wi

Tel 01-6360845'6 789

?Ill.lglog\zlALLg_Y COMPUTER CENTRE, London EC1
el

1. Database 4. Invoice Statements Teloraganmn oo

;HIEO)I(EROX STORE London EC2M
el

1531
2. Stock Control 5. Home Accounts THE XEROX STORE. London WV

O COMPUTERS, London SWIP

3. Mailing List 6. Commercial Accounts Tel 0307444

THE XEROX STORE, Bristol

Tel 0272277828

BRISTOL OFFICE MACHINES, LIMITED

And add a 32K RamPack by Plus 80 e

20294
(Recommended Retail Price £69.95 for both) RO o LASKYS, Bristol

BERKS
THE XEROX STORE. Slough
Tel 0753 76956

| SPECIAL PRICE £59.99 (Inclusive) S s o

8.
MICRO BUSINESS SYSTEMS. Eton Windsor
Tel 0753568171

f e e e e e o e e e e e ey e G G mee e ewe @y NORBAIN MICRO LTD. Reading
Tel 0734752201
BUCKS

Send to: PLUS 80, 31-33 LOWER ROAD, HARROW, HA2 ODE. AYUESBURY MICRO COMPUTERS, Aylesbury
FRASER ASSOCIATES, Buckingham

SOFTWARE 1.0 2.0 3.0 4.0 50 6.0 O RE
32K RAMPACK ON ITS OWN £49.99 O gmgﬂzgscompursksmka
16K RAMPACK ON ITS OWN £37.99 O Jelloly ez

YSH
DATRON M ICRO CENTRE. Derby

INDIVIDUAL SOFTWARE el s
PACKAGES$19951.0 2.0 3.0 4.0 50 6.0 HEALY MANAGEMENT SERVICES LIMITED, Bsildon

GTR.MANCHESTER

THE BYTESHOP LIMITED, Manchestes

Tel.061 236 4737

Name ..o Address...........ooovviiiieiiaiinns ZAK COMPUTERS LIMITED, Manchester
Tel 061872 7818

i ANTS
.............................................. Tel.NOooo e XITANSYSTEMSUMITED Southampton
) Tel 0703 334711
(Please tick approprate boxes) COMPUTERLAND, Southampton
Allow 10-14daysdelivery. Generous Dealer Discounts Tel 070339571
LEICESTERSHIRE
GRIFFIN MICROTECH, Loughborough
Tel 050926, 2
MERSEYSIDI
DAMS BUSINESS COMPUTERS LIMITED, Liverpool
Tel 051 5487

MICROPOINTaI LASKYS. Liverpool

Tel 051 236 2828

THE XEROX STORE Liverpool

Tel 051 236

NORFOLK

ANGLIA COMPUTER CENTRE. Norwich

Tel. 0603 667032

NORTHANTS

GEESTCOMPUTER SERVICES, Peterborough
e

Tel 073351231
NORTHERN

PEDRO COMPUTER SERVICES NORTHERN IREANID BUSINESS SYSTEMS LTD, bellast

Tel 0232248340

NOTTS

P—: E&Y’{ESHOP LIMITED. Nottingham
BBC MODEL B’ CONTINUOUS STATIONERY OXFORD

UR|C | DlSKETTES ;S.Aa%l;(b)g%TTRFSLIMITED,Banbury
SPECTRUM PRINTER RIBBONS THE BYIESHOP LIMITED, Glasgow
X81 CASSETTE RECORDERS T EROROINT ot LASKYS Glasgow

VIC 2 |
€20 BOOKS ;fiEo;lEag)zgéRE,Glasgow

VIC 64 VARIOUS ADD-ONS Tel, 041 3330495

0SBOURNE BLANK CASSETTES E}Jrfc"}s?ow COMPUTER CENTRE, Kingston Upon Thames
Tei 01-549 9414

SUSSEX
LION COMPUTER SHOPS LTD. Brighton
Ht‘&’éé?'?”us YS, Brigh

INT at KYS, Brighton
PRINTERS PRINTER LEADS Tel 0273725625 g

RGB MONITORS MALE - FEMALE : TNCROPOINT at LASKYS, Newcastle

GREEN SCREEN MONITORS FEMALE- FEMALE SAGE SYSTEMS LTD, Newcastle
DISK DRIVES SIRIUS - PARALLEL ]
PET TV INTERFACE OSBOURNE - PARALLEL ;Sso)g:;z%ﬁrom:cmm
PET EDGE CONNECTORS IBM- PARALLEL WEST MIDLAND
MORE PET ADD-ONS T-SWTICH - switches THEBYIESHP Luteo srmidhan
betweentwo devices MICROPO]NTa[ LASKYS. Birmingham
Tel: 021 632630

WO RCFSTERSHI E
C.R CLOSE LIMITED, Worcester
Tel: 0905 23288
BBC SOFTWARE IN HOUSE MAINTENANCE OF: &7 COMPUTERS Yorks
ACORN SOFTWARE PET's : Open Sundays (0am - 4pm

Tel: 0904 470013
PROGRAM POWER BBC $RIOOS4F;§CI'C0MPUTER SYSTEMS LIMITED, Harrogate
BUG BYTE 0SBOURNE BATRON MICRO CENTRE, Shefheld

GEMINI APPLE P e
VIC SOFTWARE (20/64) PRINTERS AND N
ZX81~SPECTRUM MONITORS

We export to Europe, Africa and Asia. Access and Barclay cards
welcome. '

®

Address:- 43/44 Hoxton Square, Lendon N1.
Telephone:- 01 - 7294100 NE
e — ———— i —

COMPUTER CORPORATION
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SBORNE

¢ fors, Ibforlb

nothing comes close!

The remarkable Osborne 1. The first
portable personal business computer.
And, the first to include a comprehensive
range of software in the asking price.
Around £800 worth of software. In fact,
everything you need to work faster and
better with words, numbers and ideas.

Not bad when you consider the
Osborne | isonly£1,375 + VAT.

Inclusive Software

% SUPERCALC®for electronic

spreadsheets

% WORDSTAR® for word processing with
MAILMERGE®

% CP/M®, the control program that gives

you access to the world's biggest
e library of software options

* CBASIC® and MBASIC®for
programming
TODAY OSBORNE offers you an

added bonus. Between now and May 31st,

save over£200 on the price of DBase I®—
the best selling Data Base System from
Ashton-Tate.

With DBase ® your Osborne | has
the power of a mainframe to help you
tackle a wide range of information
handling tasks.

Address lists, Sales ledgers, Time
sheets, Inventory control and so on. But
this offer lasts only until May 31st, 1983.

So take the attached
DBase i®voucher into
your local participating Osborne dealer
now, and take away the world's best

The Osborne Computer Corporation {UK) Ltd
38 Tanners Drive. Blakelands North, Mifton Keynes. MK14 5LL. Bucks.
Tel: (0908) 615274, Telex: 825220

OSBORNE

COVIPUTER CORPORATION

The£1.375 suggested retail price for the Osborne | |a registered trademark of Osborne Computer Corporation) includes a full business
keyboard. built-in CRT display. two built-in double density flo &)py disk drives, CPU and 64 kilobytes of RAM memoty, RS-232 and IEEE 488

interfaces. and the followIng software packages: WORDSTAR

word processcg with MAILMERGE® {a trademark and a registered trademark
of MicroPro International Corporation of San Rafael, California); SUPERCALS

electronic spreadsheet system (a trademark of Sorcim

Corporation). CBASIC® (a registered trademark of Compiler Systems): MBASIC® {a registered trademark of Microsoft): CP/M®(aregistered
trademark of Digital Research): and DBase II® (a registered trademark of Ashton Tate Inc.).

selling portable computer!

By the way if you are fortunate
enough to already own the Osborne 1,
you can still benefit from the DBase I®
offer.

Foryour nearest patticipating dealer
see the list shown, or contact Osborne for
further information.

I VOUCHER

| wish to take advantage of the DBase v® software
offer. and | understand that this voucher entitles
metoa

| £ZOO

discount on the purchase price of £385 + VAT

Name:

Address:

Company

Nature of Business:

Local Dealer: PCW1
S I G AU S S S S
PCW 53



Verbatim Datali

All mini disks are do

Egly

The industry standard.
density with hub rings

fe

uble

Plastic flip top

Disk storage Labels Paper

Ribbons Furniture
cleaning kits
Binders
iSks,

BASF

Disk Media
ese disks are high
quality at low prices

I disks
come with
Factory guarantee

Manufactured especially for Micros

come to Password

Uncertain about the disk or ribbon for your
machine Call Password for online advice.

*\o‘
& (\‘& i
< &% cheap paper can damage your printer

Our stationery is superior heavyweight low dust paper
We have aver 30 formats to choose from

5% mgggg gss 28 ;roc: 2]2332 10/16/32 sectors ik g%% 2}388 Labels available on request
rac b q .
MD577  SS 77 tack  £26.95 W:g;‘ge :’i'c;“e DSDD g2000 076 P Music fied Sogsm
MD557 DS 77 track  £34.95 p 2000 11 x 14% £12.90
8 FDIS00  SSSD £22.95 8 SSSD £21.90 2000 11 x 15 5/16 £13.50
FD000 SSSD £28.95 SSDD £25.90 9@ New mini packs for the small user
FD8000 SSDD £29.95 DSDD £28.80 Plain 70gsm with perfarated edges
DD4001 DSDD £34.95 SSSD 32 sector £27.35 (72 cuts/inch gives ultra smooth edge)
* Single density campatible Ideal for letters/forms and archive listings
) 1000 11 x 9% £8.36
@ Disk storage €9 Cassettes (C12) 1000 12 x9% $£867

Plastic library cases large storage easy access Bulk tested Eror free operatian UK postage and packing
5%" holds 10 £2.00 5%" holds 30 £4.35 No more drop outs Disks 8 £1.30 each pack 5% £0.95 each pack
8” nholds 10 £2.20 8" holds 60 (lockable) £18.95 Packaged in boxes of 10£5.75 Library cases (EGLY) £0.50 each (30) £2.60 each
| (60) £2.60 each Cassettes £0 95 each pack
6 Professional ribbons from GEHA @ Verbatim Disk Drive Head Cleaning Kit Ribbons €0.35 each Binders £2.60 each box
Richo RP 1600 M Strike £3.36 Now anyone can clean heads safely and quickly Poper (1000) £2.60 each box (2000) £3.50 each box
- b : i i Cleaning kit £0.50 each
NEC Spinwriter M Strike  £3.32 No messy fluids use as a normal disk
Microline Nylon €1 '32 Cleaning Kit £6.25 Add 15% VAT to total price Cheques Postal Orders for
Seikosha GP 100 Nylon £6.25 Extra Disks(10) £11.50 Specify 8 or 5% Password Electronics Ltd FREEPOST
Epson MK8O Nylon £6.32 @ Printout binders ?Af;vn %%Z‘meglc& Rood Sauthampton SO9 186
Commodore PET  Nylon £5.32 width vinyl Pressboard Southorpton
Sharp CE/MZ Nylon  £5.32 Th-12- $1850 £17 20 o
Centronics zip pack Nylon £2.69 12%-15% £€22.90 £1950 Tel 0703 332130
We have ribbons for most popular machines All prices are for 10 packs Other sizes available

EPSON HX-20 SOFTWARE

from MST

MST PORTABLE FILING SYSTEM Away from the office? Need immediate access to records? Load them on your HX-20 and TAKE
(DATABASE) THEM WITH YOU! Choose your own “card” headings, THEN sort them, search them, add to them,
£25inclusive of postage and VAT delete them, print them, browse them, SAVE THEM. ;
Alphabetical or Numeric sorts on ALL HEADINGS. TOTAL of numeric fields over user-selected
record range.
TIME and DATE INDE XED printouts of records. Total flexibility at your fingertips - at home,
inthe car, on the train- ANYWHERE! 16k version, or 32k for SUPERCAPACITY. Complete
the order form NOW, and state the version required.

MST PORTABLE STOCK CONTROL Portable computerized stock control system. 800 stock items on a single microcassette tape. Time
£25 inclusive of postage and VAT indexed Stock Lists, Reorder Reports, and Stock Evaluation reports over userselected range of
items.
Add/Issue option ensures accurate records and instant stock evaluation by item and over user-
selected range of items.
Integral printer gives record of deleted items, stock issued or added, etc.
ADD to this the elegant file change system and powerful Search Description facility and you have
the ideal stock check mechanism for supermarkets, magazine stores, commodity stores of all
kinds.

Thousands of stock items can be stored, evaluated and monitored by this FULLY PORTABLE
SYSTEM.

I .authorize you to debit by ACCESS Account with the amount £
ACCESS CARDNUMBER
NAME
ADDRESS

SIGNATURE

Access

a0

DATE
OR you can PHONE your ACCESS orderto 0626-832617 NOW!
OR you can send your CASH/CHEQUE/POSTAL ORDER with order to
MSTCONSULTANTS, DEPT PCW,NEWTON ROAD,BOVEY TRACEY, DEVONTQ13 9BB

54 PCW



You were impressed by the

unique portable Epson mpute.t._

Now take a look at the one that
sits on your desk.

.The QX-10. A fully integrated Desktop Microcomputer System.
A new member of the Epson family.

But there’s more to the functional and stylish lines of this
remarkable machine (just to prove that beauty isn't only skin deep).

The lightweight CPU, monitor and Keyboard units are very easy
to use — even for a first time operator. You could say that our
system takes all the hard work out of using software, and once
used...you probably will

What's more, when it comes to cost you'll find there’s more
power for your money.

Just look at these qualities.

192k upgradable to 256k RAM, Z80A CPU, RS-232C and
parallel interfaces. CP/M and multifont BASIC comes as standard.

The QX-10 offers an incredible graphics capability. The
80 columns x 25 line display has 640 x 400 resolution and full bit
image control for greater definition, 16 : 1 zoom and special effects.

QX-10 =

THE HUMAN COMPATIBLE Extraordinary product.
BUSINESS MICRO Exceptional quality.

Epson (UK) Limited, Freepost,
Wembley, Middlesex HA9 6BR.
0700 Taleo.

Not to mention a unique split screen facility enabling different
typestyles and graphics to be shown together. A major first for
educational applications.

For even more power — simply slot in up to 5 optional interface
cards for cassette, bar code reader, joysticks, sound generator,
plus a Universal Interface card for developing your own interfaces.
Clock, calendar and full battery back-up complete the system.

As with dll the other respected Epson products, you are assured
of high quality. (We even manufacture the slim line disc drives
ourselves.)

So, at last there's a desktop microcomputer system that really
works together. To really work for you.

See it soon. We know you'll be impressed.

=== ———————-

O I would like-a demonstration of the QX-10.

[ Please send me details and the name of my local stockist.
Name.

Position

Company _

Address




COMMODORE 700 SERIES

THE BUSINESS
COMPUTER

80-column display; 128K

or 256K user RAM expandable
to 896K tilt and swivel screen.

8088 or Z80 second processor
capability giving option of
other operating systems such
as CP/M? Built-inDMA
disk-drives available
IEEE-488 and RS232C
interface capabilities.

®Registered Trademark of
Digital ResearchInc.

WEST COUNTRY

COMMODORE 500 SERIES
THE SCIENTIFIC/

PROFESSIONAL COMPUTER
40-column 16-colour display to

monitor or TV, 128K user
RAM expandable to 896K.
High-resolution graphics and

3-dimensional effect capability.

Sound synthesis.
Second processor option.
Prestel facility available.
8-bit parallel port to

interface scientific equipment.

FROM

EX VAT

Avon Business Computers Ltd,
192 Wells Road, Bristol,
Avon BS4 2AX

(0272) 779452/3
Cotswold Computer Services Ltd,
Computer Centre, Station Road, Yate,
Bristol BS17 5HG. (0454) 322440
MOS Computers,

80 Colston Street, Bristol,
Avon BS1 5BB

(0272) 279318

Radan Computational Ltd,
19 Belmont, Lansdown Road.
Bath, Avon BAl 5DZ

{0225} 332311
Currys Microsystems Ltd,
2 Channons Hill, Fishpond,
Bristof, Avon BS16 2EA

(0272) 650501

A.C.Systems,

6 Cathedrai Lane, Truro,

Cornwall TR1 2QS

{0872) 79727

J. M. Computer Services Ltd,
14-15 Lemon Street, Truro,
Cornwall TRL 2LS

(0872) 70071/71626

A.C. Systems,
13 Heavitree Road, Exeter,

Devon EX1 2LD

{0392) 211718

A.C. Systems,

75 Mutley Plain, Plymouth,

Devon PL4 7DS
{0752) 260861

Deyon Computers (Northj,
Seven Brethren Bank, Barnstaple,
Devon EX31 2AS. (0271) 74478
Devon Computers,
The White House, 39 Totnes Road,
Paignton, Devon TQ4 5LA

{0803) 526303

J.A.D. Integrated Services

Plymouth) Ltd,

2 Western Approach, City Centre,
Plymouth, Devon PL11TQ

{0752) 29038/ 662616

Deane Computer Services,
Sea Road North, Bridport,

Dorset DT6 3BD. {0308) 25276
South Coast Computers,

South Coast House, Wimborne Road,
Ferndown, Dorset BH22 9NG
(0202} 893040

Milequip Computers,

7 Hare Lane, Gloucester GL1 2BA
{0452) 411010
The Computer Shack,
14 Pittville Street, Cheltenham,
Glos. GL52 2LJ.(0242) 584343
Somerset Business Computers,
25 East Reach, Taunton,
Somerset TAl 3EP (0823) 52149
Computacenter Limited,
Theatre Square, Swindon,
Wiltshire SN11QN.
{0793} 612341/2

SOUTH AND SOUTH EAST

COMMODORE 64

THEPERSONAL
COMPUTER

40-column 16-colour display to

monitor orTV. 64K RAM.
High-resolution graphics and

3-dimensional effectcapability;

music synthesiser.
Z80 additional processor
option.
FROM

£299

EX VAT

H.B. Computers Ltd,

40/50 Collingdon Street,

Luton, Beds.

(0582) 454466

Currys Microsystem Ltd,
(Inside Currys), Units 91/93,
Arndale Centre, Luton, Beds. LU11TB
(0582) 425079

Alphascan

22 Hambridge Road,

Newbury, Berkshire

RGl14 55U. (0635) 30880

C.S.E. {Computers),

12 Wokingham Road, Reading,
Berkshire RG6 11G

(0734) 61492

The Slough Micro Shop,

120 High Street, Slough,
Berkshire SL11JQ

(0753) 24001

Kingsley Computers Ltd,

132 Desborough Road,

High Wycombe, Bucks, HP11 2PU
(0494) 449749

Amplicon Micro Systems Ltd,
Richmond Road, Brighton,

East Sussex BN2 3RL

(0273) 608331

South East Computers Ltd,
Unit 2, Castleham Road,
Castleham Industrial Estate,
Hastings, East Sussex

(0424) 426844

Stuart R. Dean Ltd,

373 Southchurch Road,
Southend-on-Sea, Essex SS1 2PY
(0702) 62707

Apollo Reprographics,

15a West Station Industrial Estate,
Spital Road, Maidon,

Essex CM9 6TW

{0621) 56933

Computer Sales and Software
Centre Ltd,

190/192 Cranbrook Road,

liford, Essex {G] 4LU. 01-554 3344
DDM Direct Data Marketing Ltd,
22 Warley Hill, Brentwood,

Essex CM14 5HA

(0277) 229379/214168/230480
Business Electronics.
Rownhams House, Rownhams,
Southampton, Hampshire SOl 8AH
{0703) 738248/739092

Currys Microsystems Ltd,
{inside Currys)

10/11 Bargate, Southampton, Hants.
(0703) 29676

Microchips,

46-48 St. Georges Street, Winchester,
Hants. $023 8BE.

{0962) 68085




Alpha Business Systams,
Efectron House, Industrial Estate,
Church Street, Ware, Herts. SG12 9ES
(0920) 68926/7

Brent Computer Systems,

33 Church Street, Rickmansworth,
Herts. WD3 1DH. (0923) 771306
Photo Acoustics Ltd,

255a St. Albans Road,

Watford (Entrance ~ Judge Street),
Herts. WP2 5BQ. (0923) 40698
South East Computers Ltd,
Westbrook House, Atbion Place,
Maidstone, Kent. (0622} 681263
The Computer Room,

87 High Street, Tonbridge,

Kent TNS 1RX. (0732) 355962
Alphascan,

Little Bourton House,

Southam Road,

Banbury, Oxfordshire 0X16 7SR
Cropredy 029 75 8202

Oxford Business Computers Ltd,
7 & 8 Park End Street,

Oxford OX1 1HH. (0865) 249 898
Datalect Computers Ltd,

7 St. Georges Walk, Croydon,
Surrey CRO 1YH. 01-680 3581
Datalact Computers Ltd,
33-35 Portugal Road, Woking,
Surrey GU2] 5JE. (04862) 25995
Micro-Facilities Ltd,

7/9 Church Road, Egham,

Surrey TW20 9QL

(0784) 31333

Wego Computers Ltd,

22a High Street, Caterham,
Surrey CR3 5UA

{0883) 49235

Vision Store Ltd,

3 Eden Walk Precinct,
Kingston-upon-Thames,

Surrey KT1 1BP

01-546 8974

PEM. Ltd,

Heritage Road, St. Jahns,

Woking, Surrey GU21 Tz (04867) 80111

Sumlock Bondain
SEnt Anglia} Ltd,

2 Prince of Wales Road, Norwich,
Norfolk NR11LG. (0603) 26259/614302

MIDLANDS

EASTLONDON

Adda Computers Ltd,

National Electronics Centre,

London World Trade Centre,

Europe House, East Smithfield,
London E1 9AA. 01488 2400

C.S.S. Systems Ltd,

502 Kingsland Road, London E8 4AE
01254 9293/1674

Merchant Systems Ltd,

5 New Bridge Street, London EC4V,
01583 6774

Sumilock Bondain Ltd,

263-269 City Road, London ECIV 1JX
01-250 0505

- Sumlock Bondain Ltd, Shop 2,

Cannon Street Station, Cannon Street,
London EC4. 01626 0487

NORTH LONDON

Chromasonic Electronics,
48 Junction Road, Archway,
London N1 5RD

01-263 9493/9495

Currys Microsystems Ltd,
23 Hampstead Road,
Euston, London Nw1 3JA
01:387 9275

MMS Ltd,

Ketwell House, 75-79 Tavistock Street,
Bedtord MK40 2RR. (0234) 40601
Davidson-Richards Ltd,

29 Charnwood Street,

Derby, Derbyshire DE1 2GU

(0332) 683231

AOM Business Systems Ltd,

LVE Buildings, Jarrom Street,

Leicester, Leicestershire

(0533) 548923

Currys Microsystems Ltd,

127 Charles Street, Leicester,
Leicestershire LE11IR

(0533} 546224

The Computer Supermarko( Ltd,
Unit 8, Southfolds Road,

Oakley Hay Industrial Estate, Corby,
Northamptonshire, (0536} 744015
H.B. Computers Ltd,

104 St. James Road, Northampton
(0604) 56544

H.B. Computers Ltd,

20722 Station Road, Kettering,
Northants. (0536) 520910

A.J.R. Computer Systems Ltd,

80 Nottingham Road, Arnold,
Nottingham NG5 6LF

(0602) 2066477204001

Betos (Systumlg Ltd,
Bennett House, 155 Mansfield Road,
Nottingham, Nomnghamsmre NG1 3FR
(0602) 418108

Computer Services Midlands Ltd,
Dunlop India House,
Abbeyfield Road,
Lenton Industrial Estate West,
Nottingham

(0602) 866366

Currys Microsystems Ltd,
(Inside Currys),

2 Wheeler Gate, Nottingham, Notts.
(0602) 412455

150 great dealers.

Jentech Services Ltd,

Rosemary Cottages,

Nordley, Bridgnorth,

Shropshire WY16 45U

{07462) 5287

Peach Data Services Ltd,

5 Horninglow Street,
Burtonon-Trent,

Staffs. DE14 INJ

{0283) 44968

BER Ltd,

99 Albert Street, Rugby,
Warwickshire CV21 25W

(0788) 65756

McDowell Knaggs Associates Ltd,
Shades House, Mealcheapen Street,
Worcester, Worcs. WRL 20Q

Micro Computation,
8 Station Parade, Southgate, {0905) 612261
London Ni4 5BL WEST MIDLANDS
01-882 5104
Missing Link Computers Ltd, BER Ltd, .
Abacus House, 53-55 Ballards Lane, Grosvenor House,
Finchley, London N3 Grosvenor Road, Coventry,
| 01-349 4711/4969 West Midlands CV1 3FF
I {0203) 20246
SOUTH/CENTRAL LONDON Camden Computer Systems Ltd,

Cavendish Data Systems,

74 Portland Road, South Norwood,
London SE25. 01656 8941

DDM Direct Data Marketing Ltd,
86/87 Wilton Road,

Central London, SW1V 1DN

01-834 5016/5096

Micro Computer Centre,

28 Sheen Lane,

London SW14 8LW. 01-878 7044

WEST/CENTRAL LONDON

AddaLomputers Ltd,

Mercury House, Hanger Green,
Ealing, London W5 3BA

01997 6666

Capital Computer Systems Ltd,
32 Windmill Street,

462 Coventry Road, Small Heath,
Birmingham, West Midlands B10 OUG
021771 3636

Computer Services Midlands Ltd,
Refuge Assurance House,

Sutton New Road, Erdington,

West Midlands B23 6QX
021-3824171 |

Currys Microsystems Ltd,

(Inside Currys},

5/11 Martineau Way,

Union Street, Birmingham,

West Midlands. 021-233 1105

Ibek Systems,

437 Stoney Stanton Road,

Coventry, West Midlands Cv6 5EA
(0203) 661162

Microtrading Ld,

641 Bromford Lane, Ward End,
Birmingham B8 2EP 021.784 0077

B?%%%";glengH Micro Business Centre Ltd,
Wolverh Centre,
GREATER LONDON/MIDDLESEX 17-19 Lichfield Street,
Wolver| on, West Midland:
Davinci Computer Shop, (0902) 29021/29307

65 High Street, Edgware, Mlddx HA8 70D
01952 0526

L & J Computars,

192 Honeypot Lane, Queensbury,
Stanmore, Middlesex HA7 1EE. 01-204 7525
Wego Computers Limited,

3 Wadsworth Road, Perivale,

Greenford, Middlesex UB6 7.D.

Micro Associates,

471 Lichfield Road, Aston, -
Birmingham, West Midlands B6 7SP
0213284575

Taylor Wilson Systems Ltd,
Qakfield House,

Station Road,

Dorridge, Solihull,

NORTHERN IRELAND

(V::rkshlre Electronics, B LNB Computars Ltd,
xton House, 17 Fountain Street, 118 Newport Street, Bolton,
Maorley, West Yorkshire LS27 9AE Lancashire BL3 6AB Noihemnieland Computey
(0532) 522181 (0204) 382741 Certre Ltd,
Yorkshire Microcomputaers Ltd, Computers and Business Systems, 4 High Street,
28 Ramshill Road, Scarborough, 89 Manchester Road, Nelson, Holywood, Co. Down,
North Yorkshire YOIL 20F Lancashire BBS 7HB. (0282) 601191 RUlrgtand
(0723) 78136 Datel Computing Ltd, (02317) €548
Currys Microsystems Ltd, 323 Clifton Drive, Lytham St. Annes,
(Inside Currys), Lancashire FY8 1HN, (0253) 727051 LEAE P UL
57-59 Albion Street, Leeds, J. M. Computers, C dore (C lonaires)
Yorkshire LS1 5AA. (0532} 446601 136 Park Lane, Whitefield, Manchester, Ireland Ltd,
Deans Computers Services Ltd, Lancs. M25 7PY Barton House, Francls Street,
Sheepscar House, Sheepscar Street South, | 061-796 5677 Galway, Eire
Leeds, West Yorkshire LSY 1AD Microrose Ltd, 09167156
(0532) 452966 Main Street, High Bentham,
Holdene Ltd, Lancaster LA2 7HJ. (0468) 62180 SCOTLAND
Bray House, Leicester Place, Mipac Services,
Leeds LS2 9BH St. Leonards House, St. Leonardgate, Ayrshire Office Services Ltd,
Jim Jackson (0532) 459459 Lancaster, Lancashire LAl INN 22 Douglas Street,
Holbrook Business Systems Ltd, (0524) 62033 Kilmarnock,
Moss House, High Street, Mosborough, Preston Computer Centre, Strathclyde KAL IRB
Sheffield, South Yorkshire S19 SAE 6 Victoria Buildings, Fishergate, Preston, (0563) 24255
(0742) 484466 Lancashire PR2 4FG. (0772) 57684 Gate Microsystems Ltd,
Sheffield Computer Centre, North West Business The Nethergate Centre,
Computer Centre (Sheffield) Ltd, Machines Ltd, 35 Yeaman Shore,
227 London Road, Sheffield, Curate Street, Great Harwood, Oundee DD1 48U
South Yorkshire S2 4NE Blackburn, Lancashire BB6 70B (0382) 28194
(0742) 53519/588731 (0254) 888125 gbl;e ':’lcrolylgeagr;; L'fl'St “
Rockliff Micro Computers Ltd, ey house, weil Street,
NORTH WEST 2 Rumford Street, Liverpool, Glasgow G2 6NU
Merseyside L2 857 041:221 9372
A ted Business Equi Ltd, 051-227 2568 Holdene Microsystems Ltd,
Mersey House, Aughton Micro Systems, 48 Great King Street,
Battersea Road, 29 Woodward Road, Kirkby Industrlal Estate,| Edinburgh EH3 6QY
Heaton Mersey Industrial Estate, Kirkby, Merseyside GezMason
Stackport, Cheshire SK4 3EA 0515487788 031557 4060
061432 0708/432 4299/431 7192 Stack Computer Services Ltd, Microcom,
Catlands Information Systems Ltd, 290-298 Derby Road, el o2se)
8 Charlotte Street West, Bootle, Liverpool, é?awa'e”gg Street,
Macclesfield, Cheshire SK11 6EF Merseyside L20 BLN o )
0825 615 375 051933 5511 Mac Micro
Holdene Ltd, NORTH EAST Beaufort House,

Hesketh House, 47 Water Lane, Wilmsiow,
Cheshire SK9 5BB

Nigel Jones {0625) 529486
D. Kipping Ltd,

The Systems Centre, Chester Street,
Chestergate, Stockport, Cheshire SK3 08Q
061-477 3880 (3 lines)

Criffet Micro Cumbria,

22 Lowther Street, Carlisle, Cumbria
CA38DA. (0228) 44044
Executive Reprographic and
Business Consultants Ltd,
2/4 Oxtord Road, Manchester,
Greater Manchester M1 5QA
061-2281637

Cytek {UK) Ltd,

Sandringham House,

9 Warwick Road, Old Trafford,
Manchester M16 0QQ. 061-872 4682
The Computer Supermarket
{Manchester) Ltd,
Knightsbridge Mall,

Arndale Shopping Centre,
Manchester

061835 1116

Currys Microsystems Ltd,

19 Brown Street, Manchester M2
061-834 0144

P0.S. Computer Systems,

50 Gidiow Lane, Wigan,

Greater Manchester WN6 70P
{0942) 31464

Intex Datalog Ltd,
Eaglescliffe Industrial Estate,
Eaglescliffe,

Cleveland TS16 0PN

{0642) 781193

The Square, Beauly,
Inverness, Scotland IV4 7BX
(0463) 782774

Robox O.E, Ltd,

Units 14 & 15,

Anderston Centre,

Argyle Street,

Glasgow G2 7PH

041221 8413/4

Microprocessor Services,

77a Beverley Road, Hull,

North Humberside HU3 IXR

(0482) 23146

Microware Computers Ltd,
Priory House,

1133 Hessle High Road, Hull,

North Humberside HU4 6SB

{0482) 562107

Currie and Maughan
Microcomputers,

204-206 Durham Road, Gateshead,
Tyne & Wear NEB 4JR

(0632) 774540

Key Computer Services Ltd,
Osborne House,

28 Osborne Road, Jesmond,
Newcastle upon Tyne,

Tyne & Wear (and in all Binns stores)
(0632) 815157

Newcastle Computer

Services Ltd,

906-908 Shieids Road, Walkergate,
Newcastle upon Tyne NE6 4QP
{0632) 761168/9

WALES

P ios (S 1
82 Gower Road ‘Skett

Swansea, West Glam. SAZ 987
{0792) 290047

Office and Business Equipment,
Executive House, Pierce Street,
Queensferry, Deeside,

Clwyd CH51SY

(0244) 816803

Reeves Computers Ltd,

6 Walter Road, Swansea,

West Glamorgan SAL SNF

(0792) 468103

Reeves Computers Ltd,

33 Bridge Street, Newport,
Gwent NPT 4BH

{0633) 212331

Reeves Computers Ltd,

24 Spitman Street,

Carmarthen Dyied SA311LQ
(0267) 324

Rockliff Mlcro Computers Ltd,
Pendre House, High Street,

Mold, Ciwyd

(0352) 59629

Sigma Systems Ltd,

266 North Road,

Gabalfa, Cardiff,

South Glamaorgan CF4 3BL
(0222) 34869, 34865, 25800

commodore
Changing business for the better.

01.998 9011 West Midlands B93 BHQ {05645) 6192
Walters C. sltd,
EAST ANGLIA 57 High Street, Stourbndge
Arden Data Processing, estiid itz
166 Park Road, Peterborough, jose2iPOsIY
Cambridgeshire PE1 2UF. (0733) 47767 YORKSHIRE

Consyst Computer Services Ltd,

1 Maris Lane, Trumpington,

Cambridge CB2 2LN. (0223) 841997
Dataview Ltd,

Portreeves House, East Bay, Coichester,
Essex CO1 2XB. {0206) 865835

Ackroyd Typewriter & Adding
Machine Co. Ltd,

§7/59 Leeds Road, Bradford,
Yorkshire BD1 5AF.

(0274) 731835/732243/309596

| For more information, telephone or write to your nearest dealer, I

or to us at:

The Commodore Information Centre, 675 Ajax Avenue, Slough, |

Berks. SL1 4BG. Telephone: Slough (0753) 79292,
1am particularly interested in (please tick box):
O COMMODORE 700 SERIES [ COMMODORE 500 SERIES O COMMODORE 64.
O Business enquiry O Personal enquiry

Name Position
Company

Address

Postcode Tel:

PCW06/83




Whenit's time to stop playing
games and get down to business...

Unfortunately, many of today’s
desk top computers are designed with
too much emphasis on home use.

That's fine, if you want to balance your
checkbook, play ‘‘space war'’ or draw
pictures. But when you have serious
business requirements for a computer,
you want one designed specifically for
business.

The RAIR Business Computer is
just that. A computer designed
specifically for business applications,
incorporating a host of features—
optimised for the business environment.
8- and 16-bit microprocessors allow
users to run available 8-bit—plus newer
16-bit—applications software simulta-
neously. And an integral high-capacity
Winchester disk drive—plus provision
for additional hard disk support—provides
sufficient on-line storage for virtually any
business application.

Advanced communications software
allows the RAIR Business Computer to
connect to mainframe systems and net-
works. And expanded RAM memory
supports simultaneous access from up
to four user workstations, each including
an ergonomically designed, detached
keyboard, high-resolution colour display,
and optional workstation printer.

So if you're serious about a
computer for business, call RAIR for
details about our Business Computer.
We're not playing games.

RAIR Limited

6-9 Upper St. Martins Lane

London WC2H 9EQ

Phone (01) 836 6921, Telex 298452

SYSTEM SPECIFICATION

Microprocessors: Concurrent 16-bit 8088 plus 8-bit 8085
RAM Memory: 256 kbytes expandable to 1024 kbytes
integral Disk Storage: 19-Mbyte Winchester drive plus

1-Mbyte floppy drive I
Storage Options: Up to 4 add-on Winchester drives plus
streaming tape backup

Communications: 4 workstation ports (RS-422-compatible),
plus 2 synchronous/asynchronous programmable RS-232
ports

WORKSTATIONS {up to 4)
Keyboard: Ergonomic, low-profile, 83 keys, 10 program-
mable function keys, 10-key numeric keypad (with cursor/
editing functions)

Color Display: High-resolution, 80 characters x 251ines,
upper and lower case, 8 programmabte foreground/
background colors.

Printer: Bidirectional, 160 characters-per-second, friction
and tractor feed

SOFTWARE
Operating System: User-friendly, multi-tasking, CP/M,
MP/M, PC-DOS compatible
Languages: BASIC,COBOL, Pascal
Applications: Spreadsheet, Database, Text Processing
Communications

L F ¥ ¥ T ]

CP/M and MP/M are irademarks of Digital Resesrch
PC-DOS is airedemark of IBM

the RAIR
Business Computer.

U o T

AN Bur1e0es Campter RIE Musrery Lmpw
HIF duniess Canputer
¢ W1 by e Legmier W
Beaens Comgwre:  BIE s iaes Computer

B Dsiowss laagutee  BNIR Busiaons Congmiev
0 durises
caguzer IR Demisest Lampwrer

e LE]

B0 hsiness Computer IR wtess Smewte W

- Bt =
1T Drginess Coputer MR B
I8 besarss Congmter ? B e
P Svinens Comgveer W Baa
o emgmeer BRIR hajws Competer
. Campr 2810 orreons Do
R e s Ly B seons Conguter

|

1t besi - -

0 heaiases I8 iemes Camprier
el

snsen Lamgmecs  WBIN Maimes Cmper

-8
e

L




7 complete test
routines-£2180

Never before has a piece of Winchester test equipment been’
available for this price — and the same unit will test and
exercise: ®5% " and 8" floppy disc drives ® Serial and parallel
printers ® VDUs ® Any other peripheral,

WADI— Winchester Auxiliary Disc Interface is available
as an add-on unit to existing OASIS 820 perlpheral testers

Software modules or PALMS, rather than hardware
modifications are used to conflgure OASIS to the perlpheral
under test so that with a selection of PALMS
a service engineer can carry all he needs to
test 5 or 6 different peripherals in
one light briefcase sized

)
K
et |

OASIS AND WADI
THE COMPLETE
TEST SOLUTION

HAL Computers Ltd
Invincible Road
Farnborough
Hampshire
GU4 7QU
Telephone
(0252) 517175
Telex
858404

Y, //////C
COMPUTERS LIMITED
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THE BYTE SHOPS- WHERE

YOU CAN COUNT ON GETTING
HE RIGHT COMPUTER.

W"%

£} A PRICES EXCL. VAT
BBC

MICROCOMPUTER

BBC Micro Mocel B. . ...347.00
Microvitec 14" Colour Monnor inc.

Caobles .............. .....249.00
12 Monochrome Monitor . . .90.00
Single Disk Drive 100K . .. ... ... .. 199.00
Dual Disk Drives 200K. . ... .........369.00
Duoal d/s Disk Drives 800K ... .... ... 619.00
Torch Z80 Disk Pack inc. CP/M

Compatibie Op. System 96K RAM . . . . .. 780.00
Diskinterfoce . .. .......... .. ...95.00
DiskCable .. ... ............ 15.00
Format Disk and Doc . 15.00
Epson MXBOFTIII . 389.00
GamesPoddes. . .................. 11.30

Selection of busunws eductmonal graphics
and games software available from . . . ..
Selection of teach yourself BBC publmhons

EPSON HX-20
PORTABLE COMPUTER

Diminutive fully featured business
computer that is smatl and light enough
to slip into a briefcase. Specification
includes integrated LCD screen, printer
and optional microcassefte; lel( RAM
expandable to 32K and its own
rechargable power supply. Ideal for
people on the move — data can be
subsequently ‘down loaded’ onto a
larger machine when you return

to base. 402.00 ex. var

i i ) -
= &
EEEE- TN

CROMEMCO C-10
PERSONAL COMPUTER

A tull fegture personal business
computer system inciuding

software — for the price of a VDU. Also
the entry point into the renowned

Cromemcorange. 4350.00 ex. var

C-10 SP Personal Computer Superpak inc.
Z80A Processor, 64K Memory, Single 54"
390K Byte Floppy Disk, 24 x B0 Screen, CKBA
Keyboard. CP/M Compdtible Operating System,

plus Word Processing, Financial Planning & 32K
BASICSoftware,...................... .1350.00
Additional 54 " Floppy Disk Drive 510.00

60 PCW

OSBORNE

Truly portabie personal small computer
system housed in a ‘snap together’
case compiete with business programs,

$0 you can start work
aimost anywhere.

1495 ox. var

Double Density Version

Osborne Portable Computer inc. Standord
Software — Wordstar, Mailmerge, Supercolc,
MBASIC, CBASIC, CP/M: Doubie Density
Version 1495.00

175.00

Doubie Density Upgrade inc. Fitting ...

Screen Pack 80 ColumnUpgrade ...... 225.00
Screen Pack and Double Density Upgrode

inc. Fitting ..........c...cooocovi s 350.00
OsbornetoEpsonCable................... 24.00

Special Ofter on DBASE I
See CP/M listing for Osbome Software

PRINTERS - IMPACT
Anadex DP9500A 150CPS Matrix Printer
with Graphics, LowNoise.............. 1215.00

Anadex DP9501A As DP9500A with ngh
Density Graphics 5.00
Anadex DP9620A 200CPS Matrix aner
Low Noise, 100 CPS in Enhanced

Mode .1295.00
Anadex DP9625A As 9620A - Double Pass
Correspondence Quality Mode at 50 CPS
........... 1450.00
Anadex WP8000 Dual Mode Printer
150/180CPS Correspondence Quoiity,
200/330CPS Draft and Graphics Mode. Diablo
630 Protocol Emulation ............... 2275.00
Epson MX100FT/3 Friction and Tractor
T100CPS......ooooviiiiis 499.00
EpsonFX/80160CPS............ .438.00
Epson RX /80 New Model BA..

Phone for new Epson model prices

PRINTERS —-DAISY WHEEL

BrotherHRY............................ .650.00
Crown Ranier — Brother 19CPS. ........795.00
Diablo 620R0 25CPS. ... 1195.00
Diablo 630R0 . .1995.00
Smith Corono TP1. ..475.00

(]

IBM PC

i
i

The most significant microcomputer
introduction for years and already one of
our best sellers. It's tremendous
versatility means that it can be employed
by for example, the small businessman
as a stand alone desk top system, or the
large corporate user as an intelligent
terminal for a main frame. At The
Byteshop, we can offer you the widest
portfolio of IBM software and
programmes plus add on’s and add in’s.

{BM PC Dual 320K Byte Disk Drives 64K Byte
RAM UK Keyboard and Screen.......... 2477.00
1BM PC Dual 320K Byte Disk Drives 128K Byte

RAMUK Keyboard ond Screen..... .2820.00
IBM Colour AdapterCoard ................216.00
IBM Prinferinc. Stand ond Cable.......... 509.00
MICROVITEC Colour Monitor

High.Res. ...................... ......550.00
KAGA Colour Monitor Med. Res. ..335.00
SOFTWARE FORTHE IBM PC

123 Business Management Packoge ... 359.00
BSTAM Byrom Communications
Package 115.00
CBASIC Compifer (CB86) D/R Basic
Longuage................... 377.00
CBASIC /86 Digital Research
Longuage...................
CCP/M-886 Digita! Research Concurrent
CP/M Operatingsystem................. 248.00
CP/M886 For iBMPC.D/R Operating

fem

EASYPLANNER IUS Financiat Planning

PACKAGE .......oooeieei 161.00
EASYSPELLER H, 1US Word Processing
PACKAQE ...t 1.00

age .

EASYWRITER 1, IUS Word Processing
Packoge 22
FLIGHT SIMULATER Microsoft Irommg/
Games Package
MAILMERGE Micro Pro Word Processmg
Enhancement
MARS Sopphire Business System....... 395.00
MICROSTAT Ecosoft Statistics Package 195.00
PASCAL MT + 86 DigitolResearch
Language...................
SPELLSTAR Micro Pro Word Processlng
Enhancement .
SUPERCALC Sorcim Financial Plunnmg
PaCKAQe ............ooeeii 190.00

=\ WORDSTAR Micro ProWord Processmg
J Package .

g 295.00
WS + MAILMERGE Micro Pro Word Processing
Package 390.00
WS + SPELLSTAR Micro Pro Word Processmg
Package 415
WS + MM + SP/ S Micro Pro Word ProceSS|ng
Package .. ..510

TECMAR PC MATE ADD
ON’S AND ADD IN’S FOR
THE IBM PC

TECMAR Winchester Share/ 10 Expansion
10M.Byte, H/D withshared system adapter for
up to 4 x IBM PC’s inc. expansion

unit .2295.00
TECMAR First Mme Flve in one curd 64K Byte
dynamic memory card c/w seriol and parallel
ponts, clockandcalendor................ 320.00
TECMAR Dynomic Memory 64K Bytes .230.00
TECMAR Dynamic Memory card

256KBytes............oooiiiiei 390.00
TECMAR Scribe Tender with one serial and
paralleicable ............................. 175.00
TECMAR High Res. Colour Graphics ....520.00
TECMAR IEEE488 Interface ... ..295.00
TECMAR DADI0 Digital to Analog

converter ....................... .......295.00

The obove is just a small selection from the
60 plus Tecmar IBM PC compatible add in's
and add on’s and specialist interfaces that we
offer. There are data storage exponsion
cards; industrial, scientific and laboratory
interfaces; extended input/output expansion
cards; general support; communications and
software utilities. Please contact us for o full
listing. Our Microserve Centres in all our
stores can offer full maintenance ond service

facilities for the IBM PC & Tecmar PC add on’s.

COMART PRICES EXCL. VAT
COMMUNICATOR

Clearty the most price competitive
modular computer system on the market
with built-in expandability — inside and

o m From 1895.00 ex. VAT

COMART
COMMUNICATOR
Z80A MODULAR SYSTEMS

Coman CP100 "Communicator Micro
Computer: ZBOA Processor, 64K Byte Memory,
Duol §'4" Floppy Diskette Drives each storing
390K Bytes of Data. Dual Serial and Parallel
Ports. 10 Slot S100 Bus. CP/M Version 2
included 1895.00
Comort CP200 as CP100 except Duol 790K
Byte Diskefte Drives ....2195.00
Comart CP500 as CP100 except one 790K Byte
Diskefte Drive and one 5" Winchester Drive
having 4 .8M Bytes of Formatted Data. . 2995.00
Comart CP520 as CP100 except one 790K Byte
Diskette Drive and one 5” Winchester Drive
having 19M Bytes of Formatted Dota ... 3995.00

COMART
COMMUNICATOR 8086
MODULAR SYSTEMS

Comon CP1100 Communicator Micro
Computer: 6MHz 8086 Processor, 128K Byte
Memory with Parity, Dual 5" " Floppy Disk
Drives each storing 390K Bytes. Duol Serial and
Paraliel Printer Ports. 10 Slot S100 Bus inc.
CP/MB6 & MS-DOS . .2295.00

Comart CP1202 As CP1100 except

Dual 790K Byte Diskette Drlves with

256K ByteMemory . . 2745.00
Comart CP1522 As CP1202 except 1 x 790K
Byte Diskette Drive and 1 x 5“ Winchester Disk
having 19M Bytes of Formatted Data with
256K Byte Memory . . 4545.00

UPGRADE KITS

Wide ronge of B to 16 Bit and fioppy 1o
hard disk upgrade kits available for
Communicator Systems

BYTESHOP FOR THE PROFESSIONAL

There ore so many micro computers on the
market that choosing the right one is far from
easy. And it isn't made any easier when you fing
them cheek by Jowl with cameras, hi-fi and a
host of other electrical equipment. What you
need is someone that is single minded. And thot
means us. Byteshops are totally dedicated ta
microcomputers. So, not surprisingly, we can
offer you a wider range because we sell nothing
else. Our prices are keener 100. So are aur staff.
Each one is an expert who can make sure you
get the computer that‘s exactly right for
you — whether it’s a home micro or 0 £20,000
business system.

what’'s more we’ll freely advise you on
expanding or upgrading your system as your
knowledge grows or yaur requirements chonge.
While our Micraserve Centres offer tull service
and maintenance on site and at our shops. And
our product support specialists are your
assurance of our totat commitment to ‘after sales
service. After alt, we ore the UK's longest
established microcomputer specialists.
Come ond see us soon.




COMART SUBSYSTEMS

Subsystem for Hard Disk ..
Comort HD520 5" x 20M Byte Hord Disk
Subsystem (requires HDCONT or con be odded

t0aCP5200rCP1520)............. P osoate 2395
Comort HDCONT Winchester Disk Controller for
2,20MByteDrives....................... 195,00

Comort FD800 8” Hoppy Single Disk Drive
Subsystem:; Single Sided, Single Density IBM
3740 Compatible (requires C-IFDC) .....995.00

COMART MULTI USER

CONFIGURATIONS

Comar CP520/M CP520 Communicator
System with 256K Byte Memory and 6 Seral
Interfaces. Includes CP/M and

afotal of 512K Byte Memory and 10 Seral
Inferfaces. Includes CP/M86 ond

MP/M86. .5995.00
$100 BOARDS

Comart CRAM64 64K Byte Dynamic RAM with
BankSelect... ... 200.00

Comart CMPU Multi-Processing Add-In Card
with Z80A Slave Processor, 64K Byte Dynamic
RAM 2X Serial & 1X Parallel Interface ...495.00
Comart CRAM256 256K Byte Dynamic RAM
with Parity. 8 and 16 Bit Data. IEEE696
Compatible. Also supponts 8 Bit Bank
Switchin
Comart C-CPUB6 8086 Processor Card, with
Dual Serial ond Paraliel Ports. Monitor in 8K
EPROM and 4K RAM 300.00
Comart C-IFDC intelligent Diskette Drive
Controlier with ZBOA Processor 5.00
Comart C-CPU Z80A system Processor Board
incl. 2 Serial/1 Parallel Port ... 200.00
Comart 4510 4 Channel Synch/Asynch
Interface Board ... 7. .. 250.00
‘Cromemco I0P |/ 0 Processor Board with
Z80A, EPROM, RAM and C-BUS 'Off Card’
Intertace ................coco 425.00
Cromemco QUADART 4 Channel ASYNCH/
SYNCH Interface Board (Requires I0P) .510.00
Cromemco Single Cord Computer Z80A, SCC,
EPROM, RAM, Serial & Parallel Ports....425.00
Dual Systems CLK24 Battery Supported Real
Time CalendarDisk.................. ... 334.00
Dual Systems CMEM32 32K CMOS Battery
Supported Memory . .1350.00

CROMEMCO 68000/Z80A
SUPER MICRO SYSTEMS

Cromemco CS1D2 System 1 inc. Dual 390K
5’ Floppy Disks, DPU, 256KZ and 16 FDC
Cards in 8 Slot S100 Cord,
Table Top Enclosure ...
Cromemco CS 1HD2E System 1 including
Single 390K 5" Floppy Disk, 5.5M Byte

5" Winchester Disk, DPU, MCU, 256MSU,
16FDC, WD12........ ...6345.00
Cromemco 1CS!1HD2 As System 1 except
256KZ Memory without MCU 5970.00
Cromemco CS THDSE as CSTHD2E but with
512MSU. ..7090.00
Cromemco CS3DSE System 3 including Dual
1.2M Byte Floppy Disk Drives, 21 Slot Cord’
Cage, DPU, MCU, 512MSU, 16FDC...7465.00
Cromemco CS3HDSE as CS3DSE but with 5”
5.5MB Winchester DiskandWb1 ....9330.00

CROMEMCO SOFTWARE
FOR 68000/Z80A SERIES

Cromemco CRO-D Cromix Multi-User / Multi
Tasking Unix Based (Operating System) 445.00
Cromemco FOR-D Fortron‘77 .......... 445.00

Cromemco PAS-DISOPascal ........ .445.00
Cromemco ASM-D 68000 Macro
Assembler ................ . 445.00

Cromix (CRO-D). ANl Software is available on
5" or 8" Floppy Disks — Please specify.
All 68000 Languages require Cromix.

BYTESHOP FOR THE ENTHUSIAST

You wouldn't go 1o a lowyer for medical advice, of
take your tax problems ta a doctor. It's justas
illogical to talk computers o anyone but
computer expert.

Every Byteshop is a specialist computer store.
In it you will tind nothing but computers and
computer people. There is nothing else to distract
you. Every Byteshop can show you the very lotest
personal camputer systems and provide sclutions
to both specific and specialist requirements. word
processing, production confrol, accounts,
financial plonning and data bases are just a few of
the most popular applications.

We can also offer everything allied to micro-
computers, such as stationery, diskettes, boords.
ribbons for your printer, books, tapes ond print
wheels.

Justus important. you will have the undivided
attention of o computer expert. Our stotf hove
been trained on all our machines and peripherals
and con give you sound advice and assistance,
with complete impartiality.

Even if you have o fravel o few extro miles it will
certainly pay to come to the experts.

VDU’S & MONITORS

Comant WY100 Visual Display Terminal, Green
Display, 24 x 80 ond Status Lines. Detached
105 Key Keyboard with Numeric Pad, Function,
Cursor and Edifing Controls. Swivel and Tilt

Display........ ... 725.00
Coman WYSEWORD Wordstar option . . . . 30.00
Volkercroig 4404 . .. ...595.00

Volkercraig 4404WS

Cromemco RGB 14LP. High Resolution Colour

.. 1395.00
..99.00

Monitor . ....... .. -
12" Green Screen Monitor . . . . ..

BOOK

Very wide range of computer books

stocked at all shops.
DISKETTES

Byteshop 51 ” Single Sided, Single
Density ..o
Byteshop 5 “ Double Sided, Double

DenSItY ..o ea
Dysan 5% " Double Sided, Double

Density .......ooooiiiii 4.70e0
Dysan 8" Double Sided, Double

DeNsiy .......coooviiiri 5.80 ea

Fullrange of Dysan 5'4” & 8" Diskettes in stock

HOME COMPUTER

SOFTWARE

All Tapes Available For IBM PC, VIC, BBC, ZX81.
Spectrum. Colt for availability.

CP/M SOFTWARE

BASCOM Microsoff Basic Compiler ........ 272.00
BASIC-80 Microsoft Basic Inferpreter ....241.00
BAZIC Micromikes Baslc Language ... 120.00
BSTAM BYROM Software Communications
Package”* .......... o6o00000 PTTRRTTTINNN 130.00
BSTMS BYROM Software Communications
Package 130
CALCSTAR Micropro Financial Planning
Electronic Spread Sheet Package .......... 90.00
CARDBOX Coxton Store / Search System 155.00
CB80 Digital Research Basic Compiler...355.00

o
&

e 3 Z80A sigve ; "
CB86D/RBasic Compiler ........ ....426.00 processor cards, 64, &6 Parallel in Drive, 12 Serial
CBASIC Digital Research Basic memory per user, 1 x 57 70K B,(y‘?ey}:iskene systemsotware, £oo00. (o gy 1l BoCossing
Longuage ... .. .. -106.00 P"Ve Plus 1 x 20 Mega Byte Winchester Includes CP520MP with § x WYTo0 Digcrodt,
CBASIC/86 D/RBasicLonguage........231.00 and on Anadex 95014 Dot Matrix pringey ) OIS
CIS COBOL Microtocus COBOL
Language®..............ccooeiiniiie, 425.00

COBOL-80 Microsoft COBOL Compiler...516.00
CP/M-86 DISPWR Digital Research Operating
SYSIOM ..o 231.00
CP/M-86 + CBASIC 86DW Digital Research
Operating System + Language .......... 430.00
DATASTAR Micropro Database Package .175.00
DBASE Il Ashton-Tate Relational Database

+ 2

FILESHARE (CIS) Microfocus Utitity ... .. 250.00

FILESTAR Microsec’s Disk Reformatter CP/Mto

I1BM, DEC, Motorola andIntel Formats ...110.00

FMS-80 DJR Assoc. Database/FM ... 650.00
3

FMS-81/82 ............................. 50.00
FORMS 2 Microfocus Table Maker* ... 110.00
FORTRAN-80 Microsoft FORTRAN

Compiler ..o 344.00

GBS Bytesoft General Business System ..795.00
INFOSTAR Micropro Dotabase Reporter .. 295.00
1SL Bytesoft Accounting Package.. ... 1110.00
LEVEL Il COBOL Microfocus Language ...965.00
MACRO-80 Microsoft Macro Assembler . 137.00
MAILMERGE Micropro Womprocesing
Enhancement to link with WORDSTAR® ..145.00
MARS Sapphire Business System* ......... 395.00
MICROSTAT Ecosoft Statistics Package .210.00
MILESTONE Orgonic Software Critical *

PathPackage ..............c.ooooiiinns 50.00
MULTIPLAN Microsoft Financial Planning
Package............. R PR LTI - 189.00
PASCAL/MT + D/R Pascal Language

with Speed ProgrammingTool ............ 248.00
PASCAL/MT + 86 Digital Research Pascal
Language for 16 Bit Systems ............. 426.00

" COMA
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PRICES EXCL. VAT

PEACHTREE Basic Accounting System
permodule ...... TR ..325.00
PEACHTREE Business Management System
permodule..............ooooiiiiiiinn, 600.00
PERSONAL PEARL Pearl Data Base/FM ..185.00
PL/1Digital Research Language * . .355.00
REPORTSTAR Micropro Reporter.......... 210.00
SPELLSTAR Micropro Proofreading Utility to link
withWORDSTAR *...........coooeeiiinnn. 145.00
SUPERCALC Sorcim Financial Pianning/
Budgeting Spread Sheef Package* ... 190.00
SUPERSORT Micropro Sort Utility . ..
SUPERVY2 Epic Application Control ...
T/MAKER I Lifeboat Associates Financial
Planning/ Spread Sheet Package. ... .195.00
WORDSTAR Micropro Wordprocessing
Package * Also available with Mailmerge
and Spellstar : .
WP WORKSHOP MAC Ltd Training Guide tor7

. ...75.00

WORDSTAR or MAILMERGE . .75,
X BASIC XitanLanguage ... ..185.00
X BASIC 86 Xitan Language ........ ..250.00

X CP/M Xitan/DR Operating System ... 130.00

Many Utilities, Programming Tools and Training
Packages available. Also extensive range of
diskette farmats. Prices include configuration on
machines supplied by ourselves. We are totally
committed to affer sales service and future
support.

* These software packages are available for both
CP/MANnd CP/M86.
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ALL PRICES EXCLUSIVE OF VAT

*Barclaycord Visa & Access @

cords token in payment.
* Shop opening hours 9 - 5.30, check
individuol shops for details of Saturday opening
fimes.

*Phone Moil Orders accepted. Please contact
nearest shop for P.P. & Delivery Rates. Regret
no C.0.D.

*Some items may be subject to a doliar

surcharge if the dollar exchange rate changes

more than 5 cents. Prices will be adjusted in line
with the rate prevailing at the time of purchase.

*Prices subject fo change without notice

E.&0.E. and are valid for the cover date life of this

magazine. (June 83)

*Whilst we carry a vast range of stock, we

cannot guarantee that every advertised item will

be available in each shop.

* All goods are new and include factory warranties.

®No refunds on opened software.

= Orders from Government Depts., Colleges &

BFPO addresses welcome for orders above £25.

*| ensing & HP facilities availabte — apply for

written details.

*Detailed prices

available on

request.

Your Specialisi Computer Centre

LONDON
The Byteshop
324 Euston Road NW1
Tel: 01-387 0505

BIRMINGHAM
The Byteshop
94-96 Hurst Street
Tel: 021-621 7149

GLASGOW
The Byteshop
266 St. Vincent Street
Tel: 041-221 8202

MANCHESTER
The Byteshop
11 Gateway House, Piccadilly,

Station Approach Tel: 061-236 4737

NOTTINGHAM
The Byteshop
92A Upper Parliament Street
Tel: 0602 40576

SOUTHAMPTON
Also at XJTAN systems

23 Cumberiond Place
Tel: 0703 334711

Members of the % Comart Group of Companies

PCW 61



If you've got an
OCTET KSR or MSR typewriter
interface*, now look

at the ADD-ONS available.

OCTET-TI

® Stand-alone cassette interface
unit and standard cassette recorder.

® RS232 connection for WRITE
and READ operations.

@ INFINITE memory storage capacity
(C15=112,000 chars.)

® Switch selectable baud rates.

® Will connect to the OCTET-MSR typewriter interface and
other R$232 devices.

® Tape counter used to identify start and end of data
blocks.

@ Extremely easy to use.

OCTET-CD

Standard cassette deck used in conjunction with the
OCTET-T!. Supports most standard cassette tapes which
are available from Duplex Communications Ltd. Facilitates
data block counter and 5 pin DIN socket for data read and
write. High speed, high density, storage eg standard C15
tape will store approximately 112,000 chars.

OCTET-TF

Tractor feed unit simple clip-on device with standard
tractors which are variable for most continuous paper
widths. Requires no workshop modifications.

OCTET-EIl

@ |EEE to RS232 converter for PET microcomputer.

@ Connects to OCTET-KSR and MSR interfaces.

® OCTET-El interface dimension 4" X7"X2%.".

® Unidirectional unit with facility to daisy chain a disk
drive/printer.

® Selectable Baud rates. (Standard 1200 Baud).

@ Crystal controlled for stable transmission.

® GENERAL PURPOSE DEVICE; can be used between PET
and any RS232 device.

OCTET-AI

® RS232 plug-in PCB.

@ Facilitates Apple | and Il for RS232 serial connection.

® Simple instaliation.

@ Selective baud rates.

® Allows connection to OCTET-KSR and MSR typewriter
interfaces and other RS232 devices.

® Fuli handshaking capability on buffer-full conditions.

OCTET-PO—Telex tape punch station

@ Stand alone table top unit.

® Attractive, modern design: quiet operation.

® Punching speeds up to 75 char/s.

@ Plug compatible with OCTET/MSR typewriter interface.

OCTET-PR

As OCTET-PO but facilitates punching and reading of telex
tapes.

The Duplex Suss-Box and Adaptor enablesthe user
to make the correct connection between a computer and its
peripherals. This is achieved by Iunklng the commonly used signals of
RS232C through a ‘matrix-block’ and connector pins. If the user
wishes to connect their computer to the OCTET — MSR or KSR
typ_gwrlter/prlnter then please refer to DUPLEX'S SUSS-BOOK for
guidance

Full details from sole suppliers: Duplex Communications Ltd and Duplex Communications (South) Ltd

Communica

Welcome

Dealer Enqumesw

The Interface People
Midlands/North—2 Leire Lane, Dunton Bassett, Nr. Lutterworth, Leicestershire LE17 5JP. Tel: 0455 209131
South—52 High Street, Stock, Essex CM4 9BW. Tel 0277 841011

*The OCTET-KSR and MSR typewriter interfaces are sold exclusively by BRITISH OLIVETTI and their distributors.
Please contact your local agent for further details.



Now you can buy a QUAD function IBM PC board
without having to buy more memory.

MegaPlus™ and |/ O-Plus-2™ are the ulti-
mate add-on products you will need to
expand your IBM PC and XT. Which board
you decide on will depend on where you are
heading. Totake full advantage of your IBM
PC and XT beyond 256k, you will want to
expand with the MegaPlus™. It's features
include two asynchronous ports, clock/cal-
endar, printer port, and up to 512k of
memory expansion. But what if you already
have all the memory you need? The 1/0
Plus-2™gives you all the features of Mega-
Plus™to operate your printers, plotters and
modems, set your time and date automat-
ically with the clock/calendar, without
adding memory. Also a special game adapter
is available, but more about that later. Both
boards include SuperDrive™disk emulation
and SuperSpool™ print buffer software.

MEGA WITH MEMORY

The MegaPlus™ has three functions stan-
dard: Parity checked and fully socketed
memory up to 256k in 64k increments;
clock/calendar with -battery back-up for
automatic loading of time and date when
the computer is turned on; and an asyn-
chronous communication port (RS232C
serial) which can be used as COM1 or
COM2, (DTE for a printer, or DCE for a
modem). Optional is a 100% IBM compatible
parallel printer port, and a second asyn-
chronous port for another £30 each. The
MegaPak™ option plugs onto your Mega-
Plus™ “piggyback’’ style to give you 512k
of additional memory. Now you can create
disk drives in memory up to 360k, set aside
plenty of space for print spooling, and still
have memory for your biggest programmes.

I70-PLUS 2 WITHOUT MEMORY

The |/0-Plus 2™ comes standard with a
clip-on battery powered clock/calendar,
and asynchronous communication port
(RS232C serial). Optional is a second asyn-
chronous port (DTE for a printer, or DCE for
a modem), a parallel printer adapter, and
the best game paddle adapter on the market.
What's so special about our game adapter?
Not only is it an IBM standard game port,
butitcanalso use low cost, widely available
Apple compatible paddles and joysticks. If
you already have sufficient memory the
170-Plus 2™ gives you all the input and
output ports you might need for less than
the cost of most single function boards.

FREE SOFTWARE

SuperDrive™ disk emulation software cre-
ates “'disk drives’ in memory which access
your programmes at the speed of RAM
memory. SuperSpooler™ print buffer soft-
ware allows the memory to accept data as
fast as the computer can send it and frees
your computer for more productive work.
Some manufacturers sell hardware print
buffers that do only this for hundreds of
pounds. SuperSpooler™ eliminates the
need for these slot robbing products. Both
of these powerful pieces of software can be
used with any expansion memory for your
IBM PC or XT.

CHEAP SOFTWARE TOO

What good is great hardware without some
great software to use it with? We offer
some terrific prices on some of the popular
programmes you will want to use your
board with. How about the cream of the
spreadsheet programs, SUPERCALC, for
just £129, or SUPERWRITER for £199. If
you are looking for data base management
you can get dBASE Il by Ashton-Tate for
£369.

WHY BUY IT FROM US?

Because we provide the service and support
most companies just talk about. Each board
is fully tested and burned in prior to ship-
ment. We realize how integral this board is
tothe use of your computer. What good is a
warranty if it takes weeks for repairs to be
made? We offer 48 hour turnaround or a
replacement board on all warranty repairs.
Doyou hear anyone else making this prom-
ise? If you still are not convinced, and want
to compare prices, remember we don't
charge extra for credit cards, shipping, or
COD fees. We think the ultimate testimony
to our good service and high quality is that
one of our largest customers is none other
than IBM!If you still wantto buy elsewhere,
ask any competitor if they will face the acid
test.

THE ACID TEST

Qubie’ (say que-bee-A) gives you a 30 day
satisfaction guarantee on all board pur-
chases. If you are not completely satisfied
we will refund the entire cost of your
purchase. If you can get one of our competi-
tors to give you the same guarantee, buy
any other board you think compares and

return the one you don't like. We're not
worried because we know which one you
will keep. We also offer a one year parts
and labor warranty. An additional one year
extended warranty is available for £35.

TO ORDER BY MAIL SEND:
—your name and delivery address
—board type, size, and options requested
—daytime phone number
—UK Residents add 15% for VAT
~Company check or credit card number

with expiration date (personal checks
take 10 days to clear)

VISA [ ' J
— —_
TO ORDER BY PHONE:
(01) 870 -8899
PRICES:

17/0-Plus 2™ with Clock/calendar, a-
synchronous communication adapter,
SuperDrive™and SuperSpool™-£115
MegaPlus™ with memory, clock, async,
SuperDrive™ and SuperSpool™ soft-

ware: 64k £249
128k £299 256k £399
192k £349 512k £698
OPTIONS:
Parallel Printer Port £30
Second Async Port £30

Game Adapter (1/0-Plus 2 only) £30
MegaPak™ with 256k of memory £299

Cable to parallel printer £30
Cable to modem or serial printer £20
Memory Diagnostics Program £7
SUPERWRITER by Sorcim £199
SUPERCALC by Sorcim £129
dBASE |l by Ashton-Tate £369
SHIPMENT

We pay postage charges. Credit card or
bank check orders shipped next day.

QUBIE'
DISTRIBUTING

129 Magdalen Rd.
London SW18, England

American Enquiries:
4809 Calle Alto
Camariilo, CA 93010
Phone {805) 482-9829

DEALER ENQUIRIES INVITED
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The growmg range of Spectrum Software

You'll know already that the
Spectrum has generated an
enormous range of peripherals
and independent software. Our
own range is growing very fast
and is shown in the Sinclair
Software Catalogue - free with
every ZX Spectrum.




Um-hews!

16K now

‘95

At last, a 16K colour computer
with graphics for under £100!

Why have we done it?

Partly because the sheer
volume of Spectrums sold (over
300,000 so far) has brought
down unit production costs.

And partly, of course,
because we hope you’ll buy a
Sinclair computer—and not
some competitor’s promise!
We've all heard about colour
computers breaking the £100
barrier. Here’s the computer
that's done it. A colour computer
with advanced graphics that’s
fully supported, and widely
available.

Right now, you can order a
Sinclair Spectrum at these
prices direct from Sinclair on
the order form below. And to
make it even easier to handle
high-level computing at the

now

95

Previously £125.

ZX Printer now
£39.95

How to order your ZX Spectrum
Access, Barclaycard or Trustcard holders
-call 01-200 0200 24 hours a day, every
day. By FREEPOST -use the coupon
below. Please allow up to 28 days for
delivery. 14-day money-back option.

—{ g [ — |
ZX Spectrum

Sinclair Research Ltd., Stanhope Road,
Camberley, Surrey, GU15 3PS.
Tel: 0276 685311. Reg. no: 1135105.

Previously £59.95

Previously £175.

lowest possible price, we've
cut the cost of the printer, too.
At £39.95, it's almost
unbelievable!

At prices like these, there’s
really no reason to wait.

I_To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR. Order—l

| aty item - ~ Code ItemSP_rice "I'OSQI == |

| __Sinclair ZX Spectrum - 16K RAM version 3000  99.95 -1 |
Sinclair ZX Spectrum - 48K RAM 'version_ 3002  129.95 - o

| Sinclair ZX Printer 1014 3995 - |

| Printer paper (pack of 5 rolls) N 1008 11.95 = - |
Postage and packing: orders under £90 0028 295 .= B -

| e = orders over £90 0029 495 - B |

Total £

| Please tick if you require a VAT receipt |
*| enclose a cheque/postal order payable to Sinclalr Research Ltdfor£ - - e

| *Please charge to my Access/Barclaycard/Trustcard account no. |

| *Please delete/complete as applicable. IS N S | | el = |

| | Signature e - o ] PLEASE PRINT |

[ Name: Mr/Mrs/Miss | | | | | | e NN T I I |

| Address | | | | | | b | | | 15 ! S B S T |

| ST | I [ e | L S S L 3 |

(TR TR I T 1 1 | rpcwoos

| FREEPOST -no stamp needed. Prices apply to UK only. Export prices on application. I



FORCP/M, CP/M-86, MS DOS, AND IBM PC DOS

SYSTEM MAINTENANCE

DISK-EDIT

Disk-Edit provides you with ALL the raw
information on your disk in both HEX and
ASCII. You can scroll through that information
and alter it using a set of text editing
commands.

Disk-Edit loads a segment of a disk or file into
its internal memory buffer. It displays a
window into that buffer on your screen.
Through the left-hand pane you see the
hexadecimal representatioh of each byte in
the buffer. Through the right-hand pane you
gee the ASCIi representation of those same
ytes.

Once you are in the Disk-Edit window, you
have a full range of text editing commands at
your control, including forward space, back
space, next line, previous line, view next
screen, view previous screen, beginning of
file, end of file, string searching, write to disk,
and several others.

DIAGNOSTICS I

Diagnostics Il is the finest set of system
maintenance routines available for
microcomputers. It thoroughly checks all five
areas of your computer system, pinpointing
hardware problems to help keep your
computer in perfect working order.

The areas of your computer which are tested
]Cl':lglljdei Memory, Printer, Terminal, Disk, and

The output of the tests can be logged to disk
for later review.

DISK DOCTOR

Disk Doctor automatically recovers otherwise
unrecoverable information from “crashed”
diskettes. It also un-erases files.

It consists of five wards, each performing a
specific recovery operation.

Ward A: Verifies diskettes and locks out bad
sectors.

WardB: Places copyable information from a
“crashed” file in a good file.

Ward C: Copies diskettes without stopping for bad
sectors.

WardD: Un-erases files.

Ward E: Pisplays a directory of recoverable erased

iles.

Disk Doctor was not designed for use with
double sided or hard disks.

FIRSTIN SOFTWARE TECHNOLOGY

European Agents: MICRO TECHNOLOGY SOFTWARE SYSTEMS.
51 THE PANTILES, TUNBRIDGE WELLS, KENT TN2 5TE.
TELEPHONE: (0892) 45433. TELEX: 95441 MICRO G.




SuperScft.
DISK DOCTOR

DISK DOCTOR £66.66 requires 48K
CP/M

Two drives are needed for complete
operation, Disk Doctor was not designed
for use with double sided or hard disks.

DIAGNOSTICS I £83.33 requires 32K
CP/M
DIAGNOSTICGS i)
CP/M-86 £83.33
DISK EDIT £66.66 requires 32K
CP/M
DISKEDIT CP/M-86  £66.66
ADA £200.00
C £183.33
C CP/M-86 £333.33
C MSDOS £333.33
Corrector (280 only) £166.66
Elink £166.66
FORTRAN (Z80 only) £283.33
FORTRAN CP/M-86 £283.33
FORTRAN MSDOS £283.33
FORTH 280 £133.33
FORTH 8080 £133.33
IBM PC Personal Database £83.33
LISP £100.00
Ratfor (ALL FORTRANS) £66.66
Scratchpad 3.0 requires 48K CP/M £196.66
Scratchpad 3.0 CP/M-86 £196.66
Scratchpad 3.0 MSDOS £196.66
Star Edit £150.00
Star Edit CP/M-86 £150.00
Star Edit MSDOS £150.00
Stats-graph £133.33
System Checker £50.00
Term il £133.33
All products will work with 8080 CP/M
unless otherwise stated.

These and many other SUPERSOFT
products are available from our
Distributors Software Ltd. 01-387 8832
MP1 01-591 6511

DDL Syrtems Ltd. (North Star and
others) 0435-830680

Anglsea Ltd. (SIRIUS FORMATS)
0735-292496.

In case of difficulty they are available
direct from Microtechnology Software
Systems in IBM PC,8", OSBOURNE
and other formats.

Please add £3.00 p.p. per product plus
V.AT. on total, cash withorder only.

FOR MORE TECHNICAL
INFORMATION OR ENQUIRIES,
PLEASE CONTACT

RICHARD ASHTON (0892)45433

IBM PC Authorised Dealer.
MICROTECHNOLOGY

EUROPEAN AGENTS FOR SUPERSOFT INC.

51THE PANTILES, TUNBRIDGE WELLS, KENT TN2 5TE,
TEL: 0892-45433 TELEX: 95441 MICRO-G.

MAKEA
STRONG
STAND
FORTHE
SMALL

COMPUTER
USER.

Zygon. The new, purpose built
stand to suit most home
computers, including BBC,
Spectrum, Vic, Dragon,
Acorn, Commodore,
Genie, Ace, Lynx.

Zygon. Packs
maximum units into
minimum area. The lower
shelf slides away for full
keyboard protection when
not in use. Mobility is
guaranteed by sturdy
castors, and cable ties

provided avoid

“spaghetti junction”

tangles.

ZYGON
PRODUCTS

I_'rices agt Z
Velelg
Sotailshow. Products

To: Zygon Products, 9 Sheredes Drive, Broxbourne, Herts EN11 8LH
Tel: 0992 466259.




SEARCH NO FURTHER FOR

NATIONWIDE DISTRIBGTROM

Xitan System¥ Ltd. are long-: '
established software distrglwm
maintaining close Tinke with ‘%
principal U.S. software’ houssé: &b |
supplying a natlonmdgow ot
approved dealerg;' whatever ymiii | iy
software requiréments, particues

the professional sectof it makes .
sense to talk to a Xitgh deales;’ '’

SCOTLAND

GRANITE CHIPS

21 Bon Accord Street
ABERDEEN AB1 2EA

Tel: 0224 22520

BYTESHOP (GLASGOW) LTD
266 Vincent Street
GLABGOW G2

Tel: 041 221 8202

IRELAND

O & M SYSTEMS|
95 Dublin Road !

BELFAST -
Northern Iretand)
Tel: 0232 249440

NORTHERN ENGLAND

WESTERN COMPUTERS LTD

Blackpoo! Airport

BLACKPOOL, Lancs

Tel; 0253,404676 1

ENTERPRISE SOFTWARE

PRODUCTS LTD

140 West'Street

JCREWE, Cheshire |

*Tél 0270 215884

JREAL-TIME COMPUHER

_SYSTEMS LTD

128432 Mill Street

CREWE, Cheshife [3w2!/AN

{Tet: 0270 256142

. HOLDENE

Bray House

Leicester Place

WLEEDS

| Tel: 0532 459459

hMPUTER GRAPHII$
RKSHOP

iﬁfmleth Road

s

VERPOOL 17
€l 051 733 9604
KBS COMPUTER SERVICES
“State Insurance Bldg.
14 Dale Street
LIVERPOOL L2 4TH
Tel: 051 236 8333
BYTESHOP (MANCHESTER) LTD
11 Gateway House
Piccadilly Station Approach
MANCHESTER
Tel: 061 236 4737
NSC COMPUTERS LTD
29 Hanging Ditch
MANCHESTER MA 3ES
Tel: 061 832 2269

SERVICE AND EXPERTMSE

Every Xitan dealer is backed by
Xitan's service and expertise, so
that you can buy with confidence.

Established dealers interested in

becoming registered Xitan Software

Dealers are invited to write or
phone for full details.
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MICROFACTOR/COMPUTER
SYSTEMS LTD‘

61 Bridge Stree
MANCHESTER M3 3BQ

Tel: 061 832 2685
COMPUTENTIAL

118 St Anne's Road
Prestwich

MANCHESTER M25 8GJ

Tel: 061 773 8243

DATRON MICRO CENTRES
2 Abbeydale Road

1 SHEFFIELD

W. Yorkshire S7 4FD

Tel: 0742 585490

THOMSON COMPUTER SERVICES
56 Micklegate

YORK.

N. Yorks YO1 1LF

Tel: 0904 35633

MIDLANDS
BYTESHOP (BIRMINGHAM) LTD
94494 Hurst Street
! BIRMINGHAM

Weést Midiands B54TH
{ Ter:p21622/7140
CAMBRIDGE COMPUTER STORE
1 Emmanuel Street

jDGE CB1 1INE
e 23165334

“| HERALD COMPUTERKLTD

East Road
cAuBmDGr : ‘
TeI%gE
i g!:vsuqmutorm{&lhmnp

5 94 arlipsdept Suisd
NOTTW: J’
Notts NGHGLF '
Tel; 0602 40576 ¢

PLUME COMPUTER
SERVICES LD :'*

11 Newatke Stle 4

LEIC ﬁéﬂ
Tel:
Louﬂbh‘& THB doutsi

DATAVIE YSTEMS

‘@é:ﬁeev O,;ownsg;m

Tel: 0206 865635 |
SYSTEMATIC w L 4
COMPUTERS ;.

45 Woodbridgh R
GUILDFOR

Surrey' GU1(4RN '

Tel; 0483 G722

(12
1131 23118

N.B. Although most products are available off the :
shelf, not all dealers carry the complete range, and some
may specialize in turnkey systems rather than retailing .
individual products. Also, some dealers may carry other sonware
not supplied by Xitan.
While every effort has been made to ensure the accuracy of the informat
provided, Xitan are unable to accept any responsibility for errors.

AN COVERS THE

VAUNTBERRY LTOD.
9 Wych Lane
Bridgemary. GOSPORT
Hants. PO13 0SU
Tel: 0329 235846/7
BASYS LTD.
191-195 Shenley Road
BOREHAMWOOD
Herts. WD6 1AW
Tel: 01 953 7303
TELESYSTEMS
P O Box 12
GREAT MISSENDEN
Bucks HP16 9DD
Tel: 02406 5314
MICROTEK
15 Lower Brook Street
IPSWICH, Suffolk
Tel: 0473 50125
ALBION COMPUTER CO. LTD
79-83 Great Portland Street
LONDON W1
Tel: 01 580 9611
BYTESHOP (LONDON) LTD.
324 Euston Road
LONDON NW1 3BG
Tel: 01 387 0505
HOTEL MICROSYSTEMS LTD
69 Loudoun Road
LONDON NW8 0DQ
Tel: 01 328 8737
JAROGATE LTD
197-213 Lyham Road
Brixton
LONDON Sw2
Tel: 01 671 6321
OEM LTD.
1 Lochaline Street
LONDON W6 9SJ
Tel: 01 748 8404
SMALL TURNKEY SYSTEMS
31 Parollies Road
Upper Holloway
LONDON N19 3RE
Tel: 01 272 3530
TOUCHSTONE COMPUTERS LTD.
319 City Road
LONDON EC1V 1LJ
Tel: 01 278 5708
4C’s LTD
P O Box 24, 1 Avondale
MAIDENHEAD
Berks SL6 6SE
Tel: 0628 34562
ROUNDHILL COMPUTER
SﬁgEMS LTD
Ime, London Road
MARLBOROUGH, Wiltshire
Tel: 0672 54675
XiTAN SYSTEMS LTD
23 Cumberland Place
SOUTHAMPTON
Hants SO1 2BB
Tel: 0703 334711
LUX COMPUTER SERVICES
Colonial Way
WATFORD
Herts WD2 4AT
Tel: 0923 47367




SOFTWARE
COUNTRY

Qv

238

=S

Qs Y

(SR
Programming Tools
(inc. Cross Assembiers)
ACCESS MANAGER Digital Research | O
ANIMATOR MicroFocus aje
EDIT MicroSoft ()
BT-80 Digital Research | O
DISPLAY MANAGER Digital Research | O
FORMS 2 MicroFocus aje
LINK-80, PL1L1B Digital Research | O
MAC Digital Research | O
MACRO Microsoft a
RMAC, LINK & XREF Digital Research | O
SID Digital Research | O | @
SPP Digital Research | O | @
WORDMASTER MicroPro O e
XASM18 (1802) Avocet a
XASMF8 (F8/3870) Avocet a
XASMB65 (6502) Avocet a
XASM68 (6800/01) Avocet (@]
XASM48 (8048/8041) Avocet (]
XLT86 Digital Research | OO
ZSID Digital Research | O
Operating Systems
CP/M Digital Research | O | @
CP/M PLUS Digital Research | O
CP/NET & CP/NOS Digital Research | O
MP/M Digital Research | OO | @
CONCURRENT CPM-86 (iBM PC) Digital Research @
Utilities
COPYALL MicroMikes (m]
DESPOOL Digital Research | O
FILESHARE MicroFocus a
FILESTAR MicroSec (m]
MUCOPY Wheatcroft Hards | O
SORT Microsoft a
SUPERSORT MicroPro a
SUPERVYZ Epic ]
SDISK (Silicon Disk) Xitan a
Communications

|

BSTAM Byrom Software (O | @ || %k
BSTMS Byrom Software | O
Graphics
GSX Digital Research (O | @
GSS- Kemel Digital Research | O
GSS- Plot Digital Research | O]
GSS- 4010 Digital Research | O
Xitan Systems Ltd. are continually
adding new software to their range:
check the listing every month to keep
up with exciting new developments.

0
el
s Q
[-y[e
S|&
Word Processing
WORDSTAR MicroPro Ole | #*
MAILMERGE MicroPro agje | #
SPELLSTAR MicroPro aje | *
EASYWRITER Il IUS *
EASYSPELLER |l IUS *
Data Bases And File
Management Systems
DATASTAR MicroPro a
DBASE Il Ashton-Tate agfe | *
EASYFILER [N *
FMS-80, 81, 82 DJR Assoc a
INFOSTAR MicroPro O
PERSONAL PEARL Pearl Software a
REPORTSTAR MicroPro (m]
RESCUE MBS a
Business Systems.
Financial Planning.
Accounting
CALCSTAR MicroPro a
EASY PLANNER Us »*
MULTIPLAN MicroSoft o
SAPPHIRE MARS Sapphire Systems | O | @
SUPERCALC Sorcim Ote
MILESTONE Organic Software | O | @
GBS/(General Business System) ByteSoft (]
ISL (Integrated Stock & Ledger) ByteSoft 0
Statistics
MICROSTAT Ecosoft 0 *
Training Packages
HANDS-ON CP/M MicroCal Ole
HANDS-ON COBOL MicroCal g|e
WP WORKSHOP MAC a
FLIGHT SIMULATOR MicroSoft *
Languages
BASIC COMPILER MicroSoﬂ (]
BASIC INTERPRETER MicroSoft a
BAZIC MicroMikes 0
CBASIC Digital Research | O | @
CBASIC COMPILER Digital Research |0 | @
CIS COBOL MicroFocus Ole
COBOL MicroSoft O
FORTRAN MicroSoft [m]
LEVEL Il COBOL M@croFocus Ojle
MULISP/MUSTAR MgcroSoft (m]
MUMATH/MUSIMP MicroSoft [m] )
PASCAL/MT Digital Research | [ | @
PASCAL/MT & SPP Digital Research | O | @
PL/1 Digital Research { 0 | @
XBASIC Xitan o
LARGE RANGE

Xitan are main U.K. distributors for Digital Research Inc., MicroPro Inc., Microsoft,

Ashton-Tate, Sorcim and IUS, and suppliers of a large range of software from other
leading software houses such as Byrom and Ecosoft. Most software can be supplied
in a comprehensive range of formats.

Looking After our Dealers - so You Know Where to Look

PCW 69



TOSHIBA DOUBLE SIDED/DOUBLE
DENSITY 5,” DISK DRIVES

These are high quality, very reliable. industry standard
disk drives. These can be used as single sided/single
density. double sided/double density or double sided/
double density depending on the host computer disk
interface. Compatible with most micro-computers e.g.
VIDEO GENOE. ATOM. TRS 80, BBC COMPUTER,
SUPER BRAIN. NASCOM etc, etc. If used as double
sided/double density then the storage capacity Is 500
K BYTES/ORIVE (untormatted), track density is 48
TPl and can daisy chain up to 4 drives. Y0 day warranty.

One disk drive only . .. £179 + VAT = £205.85
Two disk drives ... £349 + VAT = £401.35
Single boxed with power supply£214 + VAT = £246.10
Dual boxed with power supply £389 + VAT = £447.35
2 Drive Cable £15 + VAT = £17.25
DS/DD 48 TPI diskeltes £2.50 + VAT = £2.88

Double sided/double density
Double Tracks 5Y," Disk Drives

This is the latest addition to our range of disk
drives. The capacity is 1 MAGA BYTES (un-
formatted) per drive, the track density is 96 TPI.
Track to track access time is 3msec. These are
compatible with Shugart SA460 (ANSI standard
interface). Compatible with BBC COMPUTER,
ATOM, NASCOM and iots of other computers.
One disk drive only . . ..£239 + VAT = £279.85
Two disk drives =

Single boxed with powe!

Dual boxed with power supply
DS/DD 96TP! diskette:
Two drive cable

£509 + VAT = £585.35
5 + VAT = £4.54 each
... £35 + VAT = £17.25

¢ GREEN MONITOR 12" green monitors with
composite and sync input. Suitable for most computers
Hitachi MM1216 .. .£89 + VAT = £102.35
SM12H 18MHZ mo oy .£89 + VAT = £102.35
SM12N 15MHZ monitor .. £69 + VAT = £79.35

¢ COLOUR MONITORS 14" colour monitors, RGB or
cemposite and sync input.

SCM*4N Normal-res 400 dols.... ... £239 + VAT
SCM14M Medium-res 600 dots .£339 + VAT
SCM14H High-res 800 dots ... .£499 + VAT

KDS 7362 VDU

80 charac x 24 lines
25th status line, RS
232C/20mA  cur-
rent loop interfaces,
128  displayable
characters, reverse _
video, blink,
blank, underline, e
half  intensity,
detachable keyboard
with 101 keys.

Our Price

AS USED WITH ICL
PERSONAL COMPUTER

£449 + VAT = £513.35

ATARI HOME COMPUTERS

ATARI 400 —£159
ATARI 800
£399
Prices
include
VAT
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AKHTER INSTRUMENTS LTD.

DEPT PCT, UNIT 19, ARLINGHYDE ESTATE, SOUTH ROAD, HARLOW, ESSEX, U.K. CM20 2BZ
TEL: HARLOW (0279) 412639

"OFFICIAL BBC DEALER"®

OMPUTER

£348 + VAT = £399
£389 + VAT = £446
£409 + VAT = £469

00600 MICROC

BBC Microcomputer Mode! 8...
Model B + Econet Interface
Model B + Disk Interface..
Model B + Econet + Disk interfaces. £450 + VAT = £516
Single disk drive (100K) .......c..cccoevvinnnn. £230 + VAT = £264
Torch Dual Disc Drive (BOOK) with ZB0 processor 64K of RAM and
CPN operating system £779 + VAT = £895
Parallel printer cable .. £12 + VAT = £103
Games Paddles (per pair). .. £11 + VAT = £12.65
Second Processor Z80....................... £195 + VAT = £224.25
SOFTWARE FOR BBC COMPUTER

Desk Diary (Two programmes) .... £8.65 + VAT = £9.95
Algebraic manipulation package . £8.65 + VAT = £9.95
BBC Peeko Computer... .... £8.65 + VAT = £9.95
B88C FORTH language.. £14.50 + VAT = £16.67
BBC LISP language £14.50 + VAT = £16.67
BBC word processing package. (view) ... £52 + VAT = £59.80
Printer Driver Cass £8.65 + VAT = £9.95

. TEXAS INSTRUMENTS
* HOME COMPUTER
SYSTEM

TI99/4A 16 BIT
MICROPROCESSOR

FREE CASSETTE
LEAD SUPPLIED

This microcomputer is based on TMS39900 16 bit microprocessor.
Itincludes 16K RAM, 16 colour high resolution graphic (192x256).
The screen display is 32 characters, 24 lines TI-BASIC. Full size
keyboard. For Software there are about 1000 Programs to choose
from. There are a lot of peripherals available e.g. Disk Drives, Disk
Intertace, Speech Synthesizer, Extra RAM. Additional Languages
(PASCAL, TI-LOGO, ASSEMBLER). Prices: T| Home Computer
£149.95; Peripheral Expansion System £149.95; Disk Controlier
Card £144.95; Disk Drive £199.95; Speach Synthesiser £41.95
All prices inclusive of VAT, Pledse send large SAE for full price list.

GUARANTEED LOWEST PRICES

W

NEW FX 80 PRINTER
80 column, 60 CPS, super and subscnpts auto under-
Imlng tractor feed, 32 print fonts. Bi-directional printing,
logic seeking, 9 x 9 matrix, high res. graphics, centronic
parallel interface, tractor or friction paper feed. FREE 500
sheets of paper ... .. Price: £379 + VAT = £435.85
MX 100-3

136 columns, 100 CPS, all other features of MX80 plus
true descenders, adjustable paper width up to 15 inches,
friction or tractor feed, centronic parallel interface.

Price: £429 + VAT = £493.35

DRAGON 32 £169 + VAT =£194.35
INCLUDING A
FREE CASS

LEAD

This is
a powerful
new microcom-
puter specially de-
sugnedforlhefamllyand -
small business use. It has
32K Bytes of Ram (expandable
to 64K). 16K Byre Microsoft Colour Basic. High-res. colour
graphic and very good sound features. It has full size profes-
sional keyboard and comes complete with power supply anda
built-in centronic parallel printer interface. Send SAE for lists.

ORDERING
c¢heque or cas

TELEX: 995801 — A18

function, adjustable up to 10" paper width, tractor feed,
S5x7 dol matrix. GP-100A centronic parallel interface.

50 CPS
GP100A 30 CPS..

descenders, 64 user defined characters. double height
and/or double width characters, 5 x 8 dot matrix, parallel
and serial (RS232) interface.

GP-250X ..

carriage charge of 3% of invoice total s applicable.
OPENING HOURS: Mon-Fri 9am-5.30pm, Sat 10am-2pm

CASIO CALCULATORS

“FX-702P the casio pocket computer/caculator, basic)
programmer, 55 scientific functions, up to 1,680 progra
steps.

Special Price............................ £61 + VAT = £69.9
*FX-602P programmable calculator. 50 scientific functio
and 512 programme steps.

Price

.... £46 + VAT = £52.90
702 and FX-602.
£16 + VAT

£18.40

*PB-100 pocket omputer with qwerty keyboard.
Price............coiimiiiiiiiiiiniini, £39 + VAT
“FX700 Scientitic pockel computer

Price

£44.85

. £47 + VAT = £54.05

SEIKOSHA GP SERIES GRAPHIC
AND TEXT PRINTERS

GP-100A 50CPS, 80 column Hi-res graphic line repeat

£189 + VAT = £217.35
£169 + VAT = £194.35

GP-250X New 50 CPS, 80 column, tractor feed, true

£229 + VAT = £263.35

BYTEWRITER DAISYWHEEL
PRINTER / TYPEWRITER

10, 12, 15 characters per inch switch selectable.
Changeable daisywheels. 8 10 12 characters per
second print speed. Centronics compatible inter-
face internally fitted. Built in self test program.
Automatic underliuning, auto repeat, 12 character
buffer.
carbon
supplied. Lightweight, only 21 pounds including
case.

Our special price

Lift off correction ribbon fitted. Film or
ribbons. Portable carrying case

£429 + VAT = £493.35

FAST 100 CPS NEC 8023 PRINTER
NEC 8023BE-C -

This is @ niigh speea printer using bi-direc-
tional logic seeking operation, 7x9 matrix
for alphanumerics, 8x8 for graphics and
bit image printing. Programmable paper
feed, original plus three copies, Greek
characters and high resolution graphics.
The .print quality is exceptional, and the
price is affordable.

‘Price £299 + VAT = £343.85

INFORMATION Al orders which accompany a
hare CARRIAGE FREE {UK only). On all other orders a
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The box is not always black ...

At Rair we're continually enhancing and upgrading our  single-user floppy disk systems right up to powerful

Black Box microcomputer range to meet the ever- muiti-user systems with Winchester hard disks and
changing, ever-growing needs of our customers. tape backup.

That's why you'll often find our systems turning up So next time you're choosing a microcomputer for
under different names, different colours—not always a new application,remember to ar
black. call us first.

Our current Black Box range includes 8- and 16-bit With Rair, you can have any

microprocessors, that can be configured from simpie colour you like, including black.

United Kingdom RAIR Limited 6-9 Upper St Martins Lane London WC2H9EQ Telephone (01) 836 6921 Telex 298452
France RAIR Sarl 90 Avenue Champes Elysées 74008 Paris Telephone 0103312254401 Telex 290177
West Germany RAIR Computer GmbH Clemensstrasse 5-7 5000 Koln1 Telephone (0221) 219811 Telex 8881915
United States RAIR Microcomputer Corp. 4101Burton Drive Santa Clara CA 95050 Telephone (408) 988-1790 Telex 677038



GE
16K £330.05
48K £365.70

16K £299.00
48K £341.55

GENIE

A much more . . . able computer for your money!

Get in touch with Lowe Computers at Matlock for a list of your nearest Genie specialist dealers!



...aple

GENIE Il
| £224050

COLOUR
GENIE
| £224.48

e
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CO/\/\PUTERS

Lowe Computers Lid., Chesterfield Road, Bentley Bridge, Matlock, Derbyshire DE4 5LE. Telephone (0629) 4995/4057 Telex 377482 LOWLEC G.



Quality. reliability and unbeatable
price performance are the hallmarks
of the Oki Microline family The only
truly complete range of low-cost
printers

Exciing recent additions to the
family are the Microline 92 and
Microhne 93 (80 and 132 column
respechively) These feature NLQ
print. 160 cps print speed and high
resolution graphics

OKlrules, OK!

With these additions the family
covers the broadest possible range
of capabilities Fromthe small but
very ethicient 80-column. 80 cps
Microhne 80. lothe top-of-the-range

Microline 84 1his sophisticated and
professional machine offers speeds
upto 200 cps. NLQ printand
pin-addressable graphics

AllMicrolines are made to Oki's
exacting gualty specifications. and
all are backed by X-Data's high-level
technical support capability

Whatever youi print needs. there
will be an Ok printer to fit your bill
And at astonishingly low cost

The authorised OKI distributor

For more information telephone Slough (0753) 72331
X-Data Limited, 750-751 Deal Avenue, Slough Trading Estate, Slough, Berks. SL1 4SH.



Whatever
your

system

% Dﬂgg; Marketing

D.angﬂ!}o Accounting

Dysan. Goarce

D.)gé'ggc Mailing List

CORPURATION

Dyé;g!!o Word

Processing

| promise
to tell the truth

the whole truth
and nothing bhut the truth
time, after time, after time....

DYSAN diskettes, acknowledged to be the industry leader in quality and data integrity,
tested on and between the tracks to be 100% error free. When you commit your
business to magnetic media, commit to DYSAN and judge the difference for yourself.

@ DISC PACKS AND CARTRIDGES ALSO AVAILABLE S L S — —
/ Please tell me more about the

TECHNICAL SUPPORT FROM g QUANTITY
HAL’S ENGINEERING TEAM DISCOUNTS \ame

FOUR HOUR ORDER EX STOCK Address
TURNROUND AVAILABILITY,

range of Dysan Media for my system.

h-——

Ring the Dysan hot line now on Farnborough 517171 / Telephone No.
or complete the coupon.

/ Computer System
4%

/,
HAL Computers Limited // /
Invincible Road, Farnborough
Hants.GUI47QU
Telephone(0252)517171

PCW 175



ur spreadsheet sys
But let’s start with

Today, computers, micros and more
importantly business planning systems are no
longer considered luxuries

They allow you to make better decisions
by providing better information on budgeting,
cash flow, project profitability, Acquisition
Appraisal, Lease vs Purchase analysis and
much more.

Youstay onestep ahead of yourbusiness
and your business stays one step ahead of the
competitors.

But which system should you buy?
Surely no one system can meet the needs ofall
businesses?

Fortunately Comshare is not like most
companies. We see the need for different
systems to suit different people.

NEW USERS START HERE

PlannerCalc at £85.00* isnow accepted
as the first choice for people new to financial
planning.

Designed for 8-bit micros, it boasts the
kind of features that you’d expect to pay twice
as much for (Buy PlannerCalc’s nearest rival

immediately see their effect on every-
thing else in the model.

It comes with
the best manual
on the market and
it’s suitable for
most micros with
a™CP/M 2.2
operating system,
64K of memory,
giving at least 900
cells, minimum
screen width of 80
characters and 2

floppy disc drives.

MUCH MORE POWER,
NOTMUCH MORE MONEY

MasterPlanner is the most powerful
spreadsheet system currently available with
its increased matrix size, 2000-3000 cells on
most 64K micros. (But at £245* it certainly
isn’t the most expensive.)

Consolidation of models, allows you to
create separate plans for each department and
then combine them into an overall company

and you’ll have to.)

Unlikeall other‘calc’products | #%,,
it allows you to enter calculations |
in a language you understand. | &
Plain English. o

Hehstaas Systems Lig
10296} 630364

For example: e

Bedlord

LINE I SALES=100,150,175.210 .

LINE 2 EXPENSES=GROW 70 BY 15% FOR 4 Bt

LINE 3 NET=SALES—EXPENSES <

LINE 4 CSALES=CUM SALES G

COLUMN 5 YEAR=SUM OF COL | THRU COL 4 -
So it’s much easier to use. e,

105 Bus Systems L1d

It uses the popular “spread- | =
sheet” approach with a window | #%.
that can be rolled in all directions. | &

Which means you can enter
new figures and rules and

C.LE {Eurape L1}
121088

Wescator Lompuler Gosport Danledate Ltd Transam Compulers Lig Southampton
sﬂ’l“ll?m; 11]1;79 Vauntberry Lid 01-519 7004 0 4028137 Xilan Systems Lig
10212 (0329}235846 — Tt (0703) 38740
Transtec Lid MHacpenden Systems Ltd 01 5569151 S1 Albans
212277862 Trradion Ltg 014394354 Louth U role/
Bury Sk Egmunds 0582716212} Eauinon Computers L1d Comput-A trop TR0
SERCS Lig Hastings 01-739 2387 105071604271 ke
(0284362022 BMS Computer Fertari Software Lid Maivem The Pvrx'uxol Centre
Camberie) m‘u L 01-751 5791 Makvern Mxcro Systems 10534) 27070
Nexander System Lig &L (06845 68500
e Intediea Thomas & Company Lid
Heretord 01-943 0968 :lﬂlss"fm i (0534} 77700
Cambridge Honeyseti Computers Ltd . Ty West B
B Computers ] o s . PR o
{Camondge) Lid Hitchi o (CEMLtd ud
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10227) 50200 INUCTEIOgEa S terms 01-373 6607 {073081) 6641 814173)
Jutea Ltd (0484) 4450 Maylar Busmess Mitton Keynes Weston Super-Mare
10227) 830083 Dedtn Systems L1d :mom Data Eastern L1d
Ipswich - tems Lid
Cardit Rngha Whcronystems | PR 10934) 418346
Bowsinngs Computer (0449) 740046 MGE Systems Lig Weybndge
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tems start at £85.00.

plan. Data transfer to word
processing and other systems
lets you incorporate figures in
reports and output to a data
base. It also has extensive
formatting facilities which
means you can produce reports
that wouldn’tlook out of placein
the board room.

It can store up to 25 stan-
dard reports to run when you need them. It’s

got full WHAT IF? analysis and direct
= editing of both spreadsheet and logic display.

JUST AS EASY TO USE

All this increased power doesn’t mean
you’ll need a degree in advanced computing
to understand MasterPlanner.

It works on exactly the same
system as PlannerCalc and models
written on PlannerCalc run without
modification on MasterPlanner.

16 BIT VERSION
A new version of Master-

Planner has been specifically designed

under MCP/M-86 or the IBM personal using
either CP/M-86 or ™S DOS 1.1. With a vast
matrix size of over 7000 cells on 128K and
even more with larger memory, you'll at last
be able to make the most of your micro.

ULTIMATE POWER

Fastplan is the top Comshare micro
planning system.

It’s file-based, allowing development of
large scale models; with a staggering 18,000
cell matrix; full inancial functions plus back-
wards iteration, file input and output; and
much more. Yet, because it can be menu
driven it is easy to use. For the full story, tick
the Fastplan box when you return the coupon.

you ne

ed one.

OVER 10 YEARS EXPERIENCE
When you invest in MasterPlanner or
PlannerCalc you’re not just getting the best
software money can buy.

Advanced Business Planning on 5 Micra,

3998 9999y
&“ i
44 13010
yese

You'’re also getting the kind of back up
and after-sales service that only a company
of Comshare’s track-record can guarantee.

If you'd like to know more about any
product, call inat yourlocal dealer or fill in the
coupon and send it to us.

*Plus VAT and post & package.

Making the computer make sense.

*CP/M and ™CP/M-86 are the registered trade marks of Digital Research Inc.
Comshare Ltd., 32-34 Great Peter Street, London SW1P 2DB. Telephone: 01-222 5665.

Please send me: .

Qty ! Product Micro IOp System |Disc Size| IZT Aénounll,,
| PlannerCalc | | CP/M 2.2 | 8"/5%"
@ £99.50
(8 bitonly) | | | i
MasterPlanner | [[CP/M22 | 87/5Y%"
[ @ £282.95 |
[ |MasterPlanner| IBMPC [MSDOS 1| 8"/5%"

| CP/M-86 | 875" |

|
|
|
|
|
|
TOTAL - :
|
|
|
|
|
|
|

MasterPlanner

All prices include VAT and postage & packing

Please send me information about Fastplan D |

made payable to Comshare Ltd.

I enclose a cheque/postal order for £

Please debit my Access Card No. for £

@ Barclaycard No for£

Signature I S

Name

Address_ -
Tel. No

l_Please allow 28 days for delivery. VAT No.238418649. Registered No. 980406._]

hare's terms and

Comshare reserve the right not toaccept anyorders. Any acceptance will be subject to C
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TAVISTOCK HOUSE 34-36 BROMHAM ROAD E BEDFORD MK40 2QD TEL:0234 213571
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looking for you?

Abbex Electronics Ltd are looking for specimen
programs. If you have written or are prepared to write
suitable programs and would like to submit them for
publication, please complete the form opposite
and send it together with a sample of your work to the
address below.

PCW/2
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To: Office Efficiency Machines Ltd.,
1 Lochaline Street, London W6 9SJ
Telax 263559 Micro G

D Please send me information on the

O pealer (] end user

O Urgent | Please phone me
Name

Company B
Address

Telephone




Now with WINCHESTER

A complete computer system, ¥
with a 5.4 megabyte 5 Features include:
©® TwinZ80 processors
Winchester Drive foronly ) o AR
©® 64K dynamic RAM
The new Galaxy 3 has been buiit to comply with the most widely accepted ©® 800 disk based storage
Industry standards, so the business user can make effective use of the iargest range of ® 80x%25screen format
hardware and software options. It uses the world’s best selling micro processor, the ® Dualprinter Interfaces
280A, and is based on industry standard 80BUS Boards. Interfaces include both ® Modulardesign
paraliel printer Interfaces and R5232, enabling the user to immediately connecta ® Networking system avallable
wide range of compatible hardware, even to the extent of building up his own ® Greenorambermonitor
networking system. ® 10&20meg versionsalso
The Galaxy 3 has CP/M as Its standard operating system which glves users access avallable.
to the widest range of applications software and programming languages currently

avallabie for any machine.

® Central processor unit with 64K RAM @ 5.4 megabyle Winchester drive
@ 800K byte floppy disk drive ® Full @werty/numeric keyboard : .

*Price is exclusive of VAT,

with functionkeys ® 12" green or amber monitor fEEE AR CoMERS
There is a network of Gemini dealers throughout the country, ableto 4 : £ :

offer you complete support for the Galaxy, including compatible =N ;i

hardware and a full range of business software. 24 hour on-site " G@fn|ﬂ| MlcrocompUterS

maintenance is also available. 'Phone us now for further detalils "
and the address of your nearestdealer. 18 Woodside Road, Amersham, Bucks HP6 5EQ. Tel:(02403) 28321.
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THE EPSON QX-10 FROM TRANSAM

@ Multi-font Basic, supports 16
character Fonts on screen

@ 192k Ram expandable to 256k
supplied as standard

@® Clock and calendar with
battery back-up

® New slimline disc drives

@ Unique split screen facility
® Unique price

£1735...

Incredible graphics
with

16:1

ZOOM

facilities built in.
640 x 400 pixels.

A

i
- —_-A

A FULLY INTEGRATED DESKTOP MICROCOMPUTER SYSTEM.

The QX-10. A fully Integrated Desktop
Microcomputer system that takes the hard
work out of using software. An incredible
new member of the Epson family,
emphasising cost effective computing on
your desk. The QX-10 gives you a lot more
for your money.

Lightweight, Z80A CPU, VDU and Key-
board units in modern functional design.

Very easy to use - specially for the first
time operator.

More Power for your money. 192k up-
gradable to 256k RAM. Incredible graphics
capability with zoom facility, RS-232C and
parallel interfaces and multi-font BASIC as
standard. Compare that with systems costing
twice the price.

Add-on power. Simply slot in up to 5
optional interface cards for the following

facilities:—

Cassette Omninet

Bar code reader Universal interface card
Joysticks for developing your own

Sound generator  interfaces

80 col. x 25 lines screen with full bit
image control, 640 x 400 resolution for
greater definition. 16:1 zoom and special
effects as well as unique split screen facility
allowing different typestyles and graphics to
be shown together for educational
applications.

82 PCW

TCL SOFTWARE - the software division
of Transam, offer complete CP/M software
support for the QX-10 and a professional
software service to guide you through all the
available options.

Combining the resources of Transams
experience with CP/M Based systems and
software with Epson innovation and
reliability means we can offer you your best
buy in 1983.

The QX-10 personally packaged by Transam.

THE HUMAN COMPATIBLE
MICRO

We also stock the new range of Epson RX and FX printers.

Please send me further information on the QX-10 and software
products by return.

| Name.
| Company =

| Address

- __Interest

Tel
Tel. Orders Accepted on VISA and ACCESS.

| or visit our London Showroom.

|
| Transam
| MICROSYSTEMS LIMITED |
| |
|

59/61 Theobalds Road, London WCi1.
Telephone: 01-405 5240/2113



WITH TOTAL SUPPORT FROM

TCL SOFTWARE

TCL Software, a division of Transam, offers
one of the most comprehensive ranges of
CP/M based software. We support most of
the popular microcomputers available which
gives us the strength, in depth, to identify
the best.

We offer the professional system solution.

PERFECT SOFTWARE FOR QX-10
Introducing the PERFECT SOFTWARE

range of office software. Available now for

QX-10 as well as other CP/M based micros.

Perfect Writer ...........cooviiiiiii s, £215
PerfectSpeller.................coiiiiiiiiine.... £75
PerfectCalc............cooiiiiiiiiii i, £165
PerfectFiler ...........co i, £215

GENERAL OFFICE Survey Analysis
Wordprocessing Mathematical

Card index Estate Agents
Databases Authoring

Mailing Time Tabling

Reports OTHER LANGUAGES
BUSINESS TCL Pascal
Accounting C Compiler

Payroll CIS Cobol

Stock Control COBOL 80

Job Costing Comal

Bookkeeping Forth

Financial Modelling Fortran

Time Recording

PROFESSIONAL DEVELGPMENT
Scientific AND UTILITY
Statistics PROGRAMS

Planning

Perfect Writer re-thinks the whole approach to word processing. All the standard features plus split screen editing on two files or two parts
of a single file. Automatic footnotes, indexing, page referencing and paragraph numbering facilities. One set of commands common to all
Perfect Software packages and links directly with Perfect Speller, Calc and Filer. Perfect Calc supports up to seven worksheets on line at
once and split screen editing. Functions and formulae can be defined by the user. Files can be associated and re-calculated in order of
dependancy. Perfect Calc also links with Perfect Filer, to fetch data and to Perfect Writer to create reports. Please contact us for further

information.

o
COMPUTER £402

+ VAT

As a stand alone portable or linked to your
CP/M based computer, the HX-20 takes
computing a step further. Unlimited horizons
on a limited budget.

Transams portable computer centre offers
a wide choice of portable equipment and
software. The HX-20 has taken pride of
place. Software now available includes:-

A computer small enough to fit into a briefcase yet with a
full size typewriter keyboard, LCD virtual screen, printer
and microcassette facility actually built in. High speed
serial communication with other computers plus the Epson
reliability - a world beater.

CARD INDEX - System/Data Base............ A o £25.00
DIARY -3 month rollingdiary...................... £25.00
DIY - Do it yourself system generator............... £30.00
SALES ORDER ENTRY - For Travelling Reps. ........ £40.00
EPSON CALC- Financial spreadsheet/reports. ... ... £30.00
COMMUNICATIONS ROM - ISO Standard.......... £30.00
CORRESPONDENT 20 - Portable Word Processor ... £25.00
MAILINGLIST - and label printing .. ............... £30.00
GAMES 1 + 2 - a selection of games, each........... £18.00
INTELLIGENT TERMINAL

EMULATION AND TEXT EDITOR.

New from Transam, the software (in ROM)
allows your HX-20 to interface with any
computer and act as a terminal to transmit
and receive with ‘off line' editing. Full screen
editor for text preparation.

Plug in ROM and documentation £45.00 plus VAT

Sendata acoustic coupler £220.00 plus VAT

CODE PRICE
HX20UA Portable Micro Unit with

Operating Manual £402.00

Vinyl Case £9.00
HX20MC-SA Microcassette Drive £75.00
HX20EU-SA Expansion Unit £80.00
HOOBR-JA  Bar Code Reader £82.00
HX20RC-SA ROM Cartridge £45.00
HOOA AU Spare Mains Adapter £8.50
SHX700 Sendata Acoustic Coupler £220.00
CAB 702 External Cassette Cable £5.70
CAB 705 Acoustic Coupler Cable £15.00
CAB 714 Terminal Printer Cable £15.00
CAB 716 Local Network Cable HX20/HX20 £15.00
CAB 717 Serial Interface Cable £15.00
THXO01 Parallel Interface Unit £85.00
HOORP Paper Rolls (5) £2.60
HOOCR-RA Printer Ribbons £2.20
MC-TAPES Microcassette Tapes £1.60
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NEW FOR NASBUS/GEMINI
The MAP V.E.C.

80 Column X 25 line screen, and Floppy disk
controller on a single 8” x 8” professionally built
plug-in card. Fully compatible with the current range
of NASCOM and GEMINI products.

FEATURES: 80 x 25 paged memory mapped screen
Flicker free display

Standard ASCII character set

128 graphic charsor inverse video
Onboard software

Video switch & keyboard port options
5V4" floppy disk controller

Available separately askits or built boards

VIDEO CARD £89KIT
FLOPPY CONTROLLER : £95 KI
VIDEO & FLOPPY : £165KI
OPTION & EXPANSIONKIT POA

£110BUILT
£115 BUILT
£199 BUILT

We are pleased to announce that we are supporting
our new VFC with a 5%4" floppy disk drive system
using 96 TPI, SS/DD Teac half height drives, inaslim
case complete with power supply and all cables.

SINGLE DRIVESYSTEM (500Kb) £299 BUILT
DOUBLE DRIVE SYSTEM (1Mb) £498 BUILT

256K RAM CARD - 64K Ver £105KIT £150 BUILT
(Expandable to 256K - expansion kits POA)

SOFTWARE - We can support most systems with
CP/M software - Ring for deails.

ALL PRICES EXCLUDE P&P (£1.50) & VAT

MAP 80 SYSTEMS LTD

OPENING EARLY APRIL. COME AND SEE US AT OUR NEW SHOP:

CHERTSEY COMPUTER CENTRE, 1 WINDSOR STREET
CHERTSEY Tel (09328) 64663

SEET.V.& LOCAL PRESS

LDE
OMPUTER

HOW, WINTER

GARDENS
BLACKPOOL

FRIDAY 17th JUNE
SATURDAY 18th JUNE
SUNDAY 19th JUNE

HOME BUSINESS
& PERSONAL

10am-6pm DAILY

ADMISSION: ADULTS£1.00
CHILDREN & OAP's60p FAMILY £2.50
SPECIAL RATES FOR BLOCK BOOKINGS
SCHOOLS, COLLEGESETC.
INFORMATION & BOOKINGS

0706877687

a patch on Nelson’s?

games.

.

Prices start at £125 for the CP/M version.

MICRO, MINI &
MAINFRAME

also for dumb terminals and any other RS232C device.

ENGLAND EXPECTS!

Nelson’s message worked wonders in 1805. But communications today — are they

Most computers can’t even talk toeach other.

SEMAPHORE changes all that. Now micro can talk to micro,
micro to mini/mainframe, mini/mainframe to mini/mainframe.
No fuss, no changes to hardware or system software. 2 way error-
free transfers over ordinary telephone lines, for the businessman’s
sales figures, the engineers designs, or the personal computer buff's

SEMAPHORE available for CP/M; CP/M-86, MSDOS"systems (SUPERBRAIN" , SIRIUS",
COMMODORE", APPLE", DEC" PCs, IBM* PC,ICL* PC,CIFER*, TELEVIDEO*, RAIR%...),
mini/mainframes (PDP* 11, VAX*, ECLIPSE", PRIME*, IBM 30XX, IBM 43XX....)

SEMAPHORE is the signal success of 1983. Don’t turn your blind eye to it!

COMMUNICATIONS FOR

N}
L7 ALBETROS LIMITED

Frances Road Basingstoke
Hants RG21 3DA
Tel 0256 57551 Telex 858893

*Registered Trademarks
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Order Code
WORMS

Tiete Price  Availabie

MINER 10.00 NOW

SUPAWARIFOURSQUARE 10.00 NOW

THE ORACLE 10.00 NOW
003 BATTLESHIPS/THE TRIAD GAME/

BIORYTHM ANALYSIS 10.00 NOW
HANGMAL 10.00 NOW
JUNIOR HANGMAN 1000 NOW
WORDFIND 10.00 NOW
JUNIOR WORDFIND 10.00 NOW

MIN)WORDFIND/MINIHANGMAN 10,00 NOW
MASTERFIND
ANTONYMS + SYNONYMS/MIN}

SPELLING TEST 10.00 NOW
TYCOON/PELMANISM 12.00 NOW
QUADRAX/SPACE BATTLE 1200 SOON
OTHELLO/BLACKJACK TBA MAY
DRAFI'S/BACKGAMMON TBA MAY

MAY
GOBBLER 10.00 NOW
STARTREK 10.00 NOW
BOUNCER 10.00 NOW

WASP L38 PRINTER
£1400 + VAT

Parallel. Centronics interface,

400 CPS. 132 column, Bidirectional.
10, 6.5 and 8.3 Cpi. Vertical pitch 6 Ipi
or 8 ipl. Tractors. Baud Rate selectable
from 300 - 9600 in 5 steps. X on/ X off
protocoi. No preventitive maintenance,
low noise, 10000,000,000 character

head life (min.}.

Bilida e p s § > s v

ware Agents Lid

Efastﬂeld Parade, Forbes Avenue, (
Potters Bar, Herts. EN6 5ND
4 Potters Bar (0707) 59404 ===

=

gl

£50 FREE SOFTWARE WITH EACH MODEL AD NEWBRAIN PURCHASED AT £299 {INCLUDING VAT, ADD £3 SECURICOR DELIVERY)

Order Code Tide Price  Available
KC004 BLOCKHIMIN 10.00 NOW
KC005 MASTERMIND 10.00 NOW
KC006 COMMODITY TRADER i 10.00 NOW
HOME APPLICATIONS
85002 DIARY 1250 NOW
BS003 DIRECTORY 1250 NOwW
BS004 TELEPHONE 1250 NOW
EC001  HOME EXPENSES 29,95 NOW
EC002 ADDRESS BO! 2995 NOW
GB0O0S HOME BUDGET 12.00 NOW
GB007 PERSONALINFORMATION

MANAGEMENT SYSTEM 55.00 SOON
GBO008 FREEZER/BIRTHDAYS 7.00 SOON
GB003 FRENCHVOCABULARY 7.00 SOON
GBO010 GERMAN VOCABULARY 7.00 SOON
GBO011  INCOME TAX TBA MAY
GB012 PERSONALINVESTMENT MANAGER TBA MAY
KC007 CARDINDEX NOW
KC 008 KINGS&QUEENSO "4 ow
KC009 FRENCHVOCABULARY + DATABASE 10 00 Now
KC010 FRENCH VERB + DATABA! NOow
KC011  FRENCHCONJUGATE 1000 Now
KC012 FREEZER CONTROL 13.00 NOW
KC013 HORSERACE FORECAST 23.00 NOW
KC014 FOOTBALL FORECAST 29.00 NOW
KC015 MCOQMULTIPLE CHOICE

OBJECTIVE QUESTIONS 10.00 NOW
UTILIMES
BS005 WORDWORKER 29.95 NOW

PAGES WORD PROCESSOR 42.00 NOW

Order Code Title Price  Available
£C 003 ‘WORD PROCESSOH 42.00 NOW
EC DA 31.50 NOW
GBOIS GRUNDY DATABASE 31.50 SOON
KC016  FILE MANAGER 27.00 NOW
KC017  TINY WORD WORDPROCESSOR 29.00 NOW
KC018 DISASMDISASSEMBLER 17.00 NOW
KC019 MCMON MACHINE CODEMONITOR 17.00 NOW
BUSINESS APPLICATIONS

BS007 PRICELIST 1250 NOwW
EC005 INVOICE & CREDIT NOTE 69.95 NOw
EC006 INVOICE & CREDITNOTEREVIEW  27.50 NOW

{fbought to%ether deduct£12.50 1rom7(sotal)
N

EC007 SALES E oW
EC008 SDTOCKCONTROL 38.00 NOW
EC009 CUSTOMERINFORMATION FILE 3800 NOW
EC010 BANK & CASHBALANCE 3400 NOW
ECO11 INVENTORY 35.00 NOW
EC012 MAIUNGLIS 3400 NOW
EC013 PRODUCT COSTING 27.50 NOw /
EC014  SALESANALYSIS 2850 NOw
EC015  INVENTORY ANALYSIS 2850 NOW
EC016 BUSINESSRATIO: lormvestmem

sales, turnover et 2350 NOW
EC017 CALCULATE FOR COSTING BIDDING

{with mark- u& 32. NOW
£C018 TWOPROGRAMS: Mortgage Y

repmnts +8rop invment 2550 NOW
GB14 MONTHLY ACCOUNTS (non VAT) 31.50 SOON
KC020 AGRICULTURAL FIELD COSTING 35.00 NOW
KC021 DENTISTS NHS SCHEDULE 35.00 NOW

f\,.

WASP 100 VDU

Adds Regent 25 and ADM 3A/5,

Special Graphics Characters, 10 function
keys. Inverse video, half intensity, blink,

underline, full cursor control.
X on/ X off. Baud rates 110 -
19200 in 7 steps.

£475

Emulates Hazeltine 1420, Televideo 910,

Delivery is added at cost. Please enquire about credit facilities. Make cheques
and postal orders payable to WASP COMPUTER SYSTEMS LTD., or order by

phone giving your BARCLAYCARD or ACCESS card number.

SARCLAYCARD
All goods are guaranteed for 6 months ‘~I'ISI
and maintenance is carried out in our P

own extensive workshops.

WASP PRINTER
AS! 531 E + VAT

Serial 150 CPS. 132 cotumn.

Bidirectional. 10,6.5 and 8.3 Cpi.

£550

Vertical pitch 6 Ipi or 8 Ipi. Tractors.
Baud Rate selectabie from 300 - 9600 in

§ steps. X on/ X off protocol.

No preventitive maintenance, low noise,
10000,000,000 character head life {min.}.

£350

+ VAT

WASP $11
PRINTER

Serial 100 CPS. 80 column.
Bidirectional. 10,6.5 and 8.3 Cpi.
Vertical pitch 6 Ipi or 8 Ipi. Tractors.
Baud Rate selectable from 300 - 9600 in
5 steps. X on/ X off protocol.

No preventitive maintenance, low noise,
1000,000,000 character head life {(min.).

Serial 150 CPS. 132 column.
Bi-directional. Dot graphics, line
graphics, italic and underline. 10,6.5
and 8.3 Cpi. Vertical pitch 6 Ipi or 8 Ipi.
Tractors. Baud Rate selectable from
300 - 9600 in 5 steps. X on/ X off
protocol. No preventitive maintenance,
low noise, 1000,000,000 character head life {min.).

WASP $32 PRINTER ~——

COMPUTER SYSTEMS

WASP COMPUTER CENTRE
Wynsana House, South Quay, West india Docks, London E14 QSR/

Telephone: 01-515 0505 Telex: 897035 WA LTD G
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[ DISK DRIVES FOR BBC ] |[__SERVICING |

Model A ... Torch Z80 800K Twin Disk Acorn/LVL Single Pace Slimline Dual Computerama has in-house
Mode!l B ! Pack + 64K ... o .£895.00 | 100K ... £265.00 | 200K........... £388.00 | service facilities just in case
Model B + Disk Int. ..£499.00 | Acom/LVL Twin (Can beupgradedtotwindrive) | procyon Manual & Disk your equipment should
UpgradesandService Available | 200K £389.00 | Pace Slimline 100K for Pace Drives..............£12.00 | develop a fault.

Ask for details too of our
extended warranties.

[ CREDIT FACILITIES |

Ask about instant credit up to
£1,000. Choose the credit to
suit you. The deposit is only
10% of the cost of your
purchase.

We are credit brokers for
Lombard Tricity Finance Ltd.
Interest is just 2.25% per
month, equivalent to an annual
percentage rate of 30.6%. Ask
for a written quotation today!

A
! N STARDP 510 Disc Controller............. :
Disc Drive ....... _£249.
sorvar ] | e e | IRNMATATNGEIN | S5 S “Eis | EXPERTADVICE |

Jupiter Ace................ £79.50 The most cost effective RS232Card............ £69.95 | As your local home computer
We stock a vast range of quality Matrix ) cent.re. Computerafn_a is
software for all our machines Printer to be Carriage & Insurance £8 per equipped and qualified to
including Acorn and BBC soft. [ PRINTERS ] launched order on Hardware. give you sound advice to
All the latest titles available. i £322 .00 help you enjoy and obtain ;

NEC8023-B .............. £368.00 | this year. d

Epson FX-80. ... £459.00 ALLIPRIRES IRMAANERES RESSemyg e

) t
[OTHER COMPUTERS | | SehoshoGP 1008 21900 | ™" MoNITORS | Nl g

i R computerama
EpSOﬂ MX-100........... £489.00 Microvitec 14”

NECPC8001..............P.0.A.

: Iour............. £287.00
2{22 ?4% ‘Iﬁﬁ CTI 80 ggr?y%rw Colo e220.00 | The Midland’s Home Computer Specialists.
Colour Genie . MATRIX PRINTER Sanyo 12" Green ......... £79.00 | STOKE-ON-TRENT STAFFORD
Dragon 32 ......... 11 Market Square Arcade, 59 Foregate Street, Stafford.
Lynx.......... . New low cost - high Hanley Stoke-on-Trent, ST16 2PR.
Oric 48K .......... ..£169.00 | performance alternative for | TEXAS SUPERDEALS l STL9PD. Tel:(0782)268620 _Tel:(0785)418%9 8 -;

Spectrum 16K.... MX80 FT Il

Spectrum 48K.... .. S.A.E. for print TI99/4A ..o £149.95 YT ﬁ
VIC20 . i X sample. £32200 Peripheral Box ............. £69.95 B @ Iju

["

Q-'

Everything for the Acorn and BBC microcomputer user.

ACORN USER EXHIBITION

W Cunard International Hotel .55 o tses

The Acorn User Exhibition at the Admission charges: Adults £2 per
Cunard, Hammersmith will house the ticket, Children £1 per ticket.
largest display of Acorn products ever We have arranged for nearly every
assembled under one roof. It will be four exhibitor to redeem the cost of your ticket
days of non-stop entertainment and when you buy something from their stand.
education for parents and children alike. Group rates: 10% discount for parties

The new Electron, the second of 10 or more.
processors for the BBC micro, the BBC Buses: Frequent services from central
Buggy, all the new software and hardware  London.
will be on show. There'll be competitions, Tubes: Hammersmith Broadway —
prizes, Acorn experts to answer your Metropolitan, District and Piccadilly lines.
technical questions, demonstrations and Car Parking: Several car parks in the
lots and lots of bargains. immediate area.

If you are an Acorn owner, or just For details of exhibition stands and
thinking about being one, you can't afford  advance ticket sales contact Computer
to miss it. Marketplace Ltd, 20 Orange Street,

Opemng hours: August 25th-27th, London WC2H 7ED. Tel: 01-930 1612.

10am 7 pm; August 28th, 10am- -4pm.

& ADVANCE BOOKING COUPON Wies ine aueve ooy your toreis masame ]
(% Computer Marketplace Ltd, 20 Orange Street, London WC2H 7ED.

iy Please send _ Adult tickets at £2 Childrens tickets at £1I
| enclose a cheque/postal order value £ _____ payable to Computer Marketplace Ltd.I
=,
2. 1" Name
| Address




Sparrov’\f 1[0

Computer

20 MEGABYTE REMOVABLE
STORAGE SUB-SYSTEM

compatible with

IBM PC, SIRIUS, APPLE etc

Sparrow 10: all the advantages of And more...

Winchesters ... The low cost cartridges can be transported and

The Sparrow 10 removable cartridge disc driveis a R S =i prECaU tons:

new mass storage system based upon Bernoulli And more ...
technology. The system comprising two 10 MB (formatted)
The Sparrow 10 exhibits all the desirable features of disc drives, is housed in an attractive desk top
hard discs based upon Winchester technology — cabinet. ltincludes an LSl controller, host adapter
high capacity, low access times, high reliability and card, all cabling and software to run'under most
fastdata transfer rates. popular operating systems.
And more ... For more information or demonstration contact
Fixed Winchesters pose back up problems, notably #
because of the difference in capacity of the back up S 35 %(e?]gers Road, Slough,
media (magnetic tapes or diskettes). With the high erkshire

(meg ¢ ) S parrow SL12RAQ, United Kingdom

capacity removable cartridges of the Sparrow 10 this
poses Lyo problem at all. @@m[@@]{t@ﬁ Tel: (0753) 76533 Telex: 847212
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Together the ORIC-1 Micro and
IJK Software bring you the dawning
of anewera...

As Fleet Commander in the
Xenon Space Academy, you must
protect your home planet RADON
from the AARDS, PARATRONS,
( 1JK Software Ltd present... and the ZORGON Battle Star! If
c you want a 100% machine code FOR THE 46K ORIC - 1
: C d Fl multi stage arcade game with the
IJH an y OSS smoothest, meanest  action
around, this is the one for you -

HANGMAN,G you will not buy a better arcade

r style game.
i % W For the 48K ORIC-1 ONLY
i Only £8.50 inc.

IJK Software Ltd present...

IJK Software Ltd present...
FOR THE 48K ORIC - 1

> top educational games
~ proven as best sellers on the

BBC Micro put together
here on one cassette for
twice the fun on the ORIC-1
Micro for the 48K ORIC-1.
Only£7.50 inc.

Two classic games repro-
duced here for your ORIC-1
Micro to test your mental
agliity and reflexes to the
fuli.

For the 48K ORIC-1 ONLY
Only £7.50 inc.

ALL PRICES FULL INCLUSIVE OF VAT AND P&P
NO MORE TO PAY

All advertised software is in stock NOW and will be
despatched within 48 hours of receipt of order.

* SPECIAL INTRODUCTORY OFFER~-DEDUCT£2
FROM TOTAL WHEN ORDERING 3 CASSETTES!

IJK

Software
l J H Limited 9 King Street, Blackpo

Telephone (0253) 21

@ 24 HOUR ANSAFONE

+

Lancs.
. 1
&



BONSAI BRINGS YOU THE LEADING
BUSINESS GRAPHICS SOFTWARE
for the IBM Personal Computer.

< NY EXP.
UNPREDI CTED LARGE 1 NC! lfﬁ'%ﬁmls
SALARLES COST 0F CAPI TAL 22
ADVERTI S1

f— T

This desigmates 3 sevioms pooblen

This desi serjous problea.
NEE PSRN MINT TS NN X RN Rt ER Chartazn ot h—?.p-enu F3-Print Fe-Sav Slid

CHARTMAN brings out the messages buried in piles of CHARTMAN was designed specifically for the IBM
data by turning columns of numbers into quickly and easily Personal Computer to utilise its powerful features. Once
understood graphics. CHARTMAN will produce top quality charts have been created, they can be stored, then retrieved

horizontal and vertical Bar Charts, 2- and 3- dimensional Pie and edited later. CHARTMAN even has a slide presentation
Charts, linear and logarithmic Line Charts, text pages feature where charts can be saved as slides for a manually
and signs. You can display them on screen, print them on a stepped or automatically timed “slide show"” on'the screen.

graphics printer, and plot them onto paper or acetate

transparencies. CHARTMAN I: displays everything on the screen in

CHARTMAN is a really easy-to-use, menu-driven monochrome high resolution, prints charts on the IBM
program that allows you to produce presentation quality Personal Computer printer or Epson MX80 and 100 printers (all
graphics immediately with little or no training. You either enter  need the Epson Graftrax option), and can plot on HP7470
data through simple fill-in-the-blanks screen layouts, or 2-pen and HP7220 8-pen plotters. ... .......... s d £295
interchange rows or columns with programs like Visicalic,

MicroPlan ver 4, TK!Solver, and many others that support DIF. CHARTMAN lI: in addition to all the features of

CHARTMAN [, CHARTMAN Il can display charts in ¢olour on
RGB monitors, can print colour charts on IDS Prism colour
printers, and can plot on IBM XY750 plotters. .. ... ... .. £395

1
OTAL MEMBER-BANK BORROWINGS FROM THE
THE FIRST NATIONAL BANK pF Xyz

Give Bonsai a ring, or cut the coupon, to order your copy
of CHARTMAN, to receive further information, or to arrange a
demonstration of CHARTMAN on the IBM Personal Computer
at our London showrooms.

IBM Authorised Dealer—IBM Personal Computer

5 Chartman is a product of Graphic Software Inc., distributed in the UK by Bonsai Ltd.; IBM
B e = e and IBM Personal Computer are trademarks of International Business Machines Corp.; HP
! : . 1 is a trademark of Hewlett Packard Company; Visicalc and DIF are trademarks of Visicorp;
2l s / NG MicroPlan is a trademark of Chang Labs; TK!Solver is a trademark of Software Arts, Epson
2 : : and Graftrax are trademarks of Epson.
S . OPER ATI ONS Copyright Bonsai Lid, 1383. /
A TOTAL ASSETS
T EN Y E ARPRDJEC%‘\Q":QSI.CNAL e —— /
pIRECT 5(*“

SERV ICES

3
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MICROCOMPUTER SYSTEMS /="
FOR PEOPLE IN BUSINESS. /&85 /

E Bonsai Limited. / o)\";\”oo" &
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: London WCTA THY. e\%} )
i (01) 580-0902. y é\‘iz\xﬁi e
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ADVERTISEMENT

Saunderson
speaking .

The time has come to write a column again. I'm dealing
with accounting systems because they provide the most
complex of installations. Now, before you shop, ask
whether your own manual systems are good but over-
worked or whether you are looking for a computer system
with which to set up a new accounting procedure. If the
former, you shouid have few problems changing to a com-
puter system. If the latter, be prepared for hard work put-
1 ting your house in order before computerising. The old
adage of GIGO - garbage in, garbage out — applies no-
where more than in ill-thought out implementations of
accounting systems.

We sell five different such systems. All have full audit trail
and back up facilities. The first system we ever used had
no audit trail facilities, thus without good manual records
one had no idea of data input — so it is sad to see a major
manufacturer has approved this software. Needless to say,
we no longer use it!

The first question we ask potential users refers to the size
of data; how many accounts, transactions, stock lines etc.
You should check this out yourself before going to a
dealer. The second question deals with facilities. All our
systems provide aged debtors reports, statements, ledger
listings and journals, but some additional features make
life easier and save their cost quickly. For example, do you
want a full profit and loss and balance sheet printed out
every month or is a summarised Trial Balance sufficient? If
the latter, Paxton, Sales, Purchase and Nominal Ledgers
are £600. If on the other hand you require full multi-user
facilittes with cheque printing and an itemised P & L and
Balance Sheet with Budgets and last year's Comparatives
then the same set of Ledgers will cost you £1400 in
MPSL’s BOS system on the Sirius or £1800 for the Peach-
tree Business Management Systemon the Altos.

We don't ask the size of files or facilities required to get
more money out of you but simply so we can recommend
the best system for your needs. If you are running many
transactions you should seriously consider a hard disk sys-
tem. It has much greater file capacity and its speed of oper-
ation makes floppy disk changing a thing of the past.

‘Next time I'll ramble on about Database systems. Before
that KGB are exhibiting at COMPUTER FAIR, Earls Court,
16th-19th June so drop in and see us.

Sandy Saunderson

Sandy Saunderson is Managing Director of KGB Micros
Limited, the fast growing commercial microcomputer com-
pany based in Slough. He has extensive knowledge of the
microcomputer industry and if you would like to speak to
him, either on general computer matters or particularly
about his own products at KGB, give him a call on Slough
(0753) 38581/38319 or drop him a line at KGB Micros
Limited, 14 Windsor Road, Slough SL1 2EJ.

[0 e e e e
-«.MORE TO EXPLORE

with EE computer “add-on” projects...

EPROM PROGRAMMER for

TRS-80 and
VIDEO GENIE

Full constructional detai_ls in June.issue.
Software available.

Designed for use with a host computer to provide a powerful Programmer for 1K,
2K and 4K +5V rail EPROMS. 256-byte page display, full cursor control, single
keystroke command :entry, 12 commands, and many other features. Software
written in Z80 machine code.

Hardware easily adaptable for use with other computers.

Available from your local newsagent. In case of difficulty send £1 to:

Post Sales Dept, IPC Magazines Ltd., Lavington House, 25 Lavington Street,
London, SE1 OPF.

EE knows how to make
circuit building easy.

EVERYDAY

ELECTRONICS
and comguter PROJECTS

FLOPPY DISKS?

The Swan Disc Pack combines great strength
with simplicity of use. Made from rigid white
corrugated, itis a self assembly package

' ‘providing high postal security at
economical rates.

Free sample

ring us on
01-607 9938

sizes:
6x6;
8.75x8.75



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

THE

METROPOLE HOTEL
AT THE

NATIONAL
EXHIBITION CENTRE

Birmingham
VISIT THE COMPLETE SHOW FOR THE HOME USER AND SEE:
A COMPLETE cross section of all hardware and software available to the home user.
A FULL RANGE of home computers priced from £50 upwards.

A COMPUTER ADVICE CENTRE run by independent experts for the answers to all your
questions.

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

SPONSORED JOINTLY BY:

ADULTS: £2.00
UNDER 8s & OAPs: FREE A&B Computing
25% DISCOUNT for parties of Computer Today Personal Software
20 or more Personal Computing Today
Home Computing Weekly
ZX Computing

WEEKLY MICROBULLETIN

Look at any one of the micro publications around today and look long enough,
and you'll find news of relevance to the area of the micro market in which you
compete.
But, consider this, do you really have the time to plough through the mass of
micro publications that now exist? Amongst the hundreds of ad’s, surveys
and irrelevant information, how long will it take to find the real news -
the news which will affect the way your business is run and influence its
competitive stance. Overall, can you be sure that the news you read is
not over a month old?
The only way to be one step ahead is to order the Weekly Micro
Bulletin from VNU, one of the world’s largest publishing groups.
; — Edited, printed and delivered in just 24 hours, the Weekly Micro
- = Bulletin is the first on your desk with the news.
o To find out how you can be first to know what's happening in the
; micro industry call Jane Waight on 01-439 6943 or return this
coupon.
To: Jane Waight, The Micro Bulletin, VNU Business Publications BV,
FREEPOST 38, London W1E 6QZ. Yes, I'm interested in finding out more about The
Micro Bulletin.

Name _ Company
Position Address
— Telephone
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ﬁéByrom Software|

r

IVAN

—

{/ *CP/M is a Trademark of Digital Research Inc. )

Y

CONVERSATION
PIECE

Get micro’s talking to each other ... and
to mainframes ... with Byrom Software’s
communications packages.

BSTAM

Micro to micro transmission of all CP/M*
files, regardiess of size.

- full wildcard expansions to send *. COM etc.

- full speed data transfer without hex conversion
direct 9600 baud linking with UARTS, or via
phone lines using modems
reliable error detection and automatic retry

BSTMS

TTY emulation facility for communicating
with remote time-sharing systems via
phone lines. Osborne version available.
Terminal mode runs your computer like a TTY,
and File mode lets you send and receive files to
and from the Host Computer.
interactive mode
— expand and compress programs transiating
binary to character files and vice versa.
— files received to and transmitted from disk

For your nearest supplier, see our main
advertisement (Pages 76 and 77)

XITAN

SYSTEMS

Xitan Systems Ltd. 23 Cumberland Place
Southampton SO1 2BB Tel. 0703 334711

ANEW STAR IS BORN

FROM THE LARGEST RETAILER IN THE UK OF STAR
PRINTERS COMES THE:

NEW STARDP510/515
EX STOCK
/

£

One Year Warranty, True Descenders 9x9 Matrix, 100 CPS Bidirectional & Logic seeking,
5,6,8.5,10,12,17 cpi 40,48,68,80,96,136 cpl, Italics, Emphasized, Double strike, Super & Sub
Scripts, Hi-Resolution & Block Graphics

Continuous Undertine, Backspace, Vertical & Horizontal Tabs Frictlon, Tractor Feed or Paper Roll
(Roll holder standard} 2.4K Buffer Standard

Centronics Interface Standard others available

DP 510 Accepts 10 Inch Paper

DP 515 Accepts 15 inch Paper

DP 510 £310.00 + £46.50 VAT = £356.50
DP 515 £425.00 + £63.75 VAT = £488.75

PACKAGE PRICE for BBC MICRO/DRAGON/ORIC
STARDP510 + Cable + Delivery & VAT £375.00
STARDP 515 + Cable + Delivery & VAT £510.00

B

-
SPECIAL

NEW LOWPRICE ONSTAR
DP8480

EXSTOCK
DP 8480 £217.39 + £32.61 = £250.00
RS232 Interface as standard 5,6,8.5,10,12,17 cpi 40,48,68,80,96, 136 cp!

7 Needle Head 7x9 Character Matrix Block Graphics or Optional Hi-Res Graphics
80 cps Bidirectional & Logic Seeking Friction & Tractor Feed accepts up to 10inch Paper

Hi-res Graphics option tor DP8480 £15/£20

BBC Package

{Star DP8480 + Hi-res option + Cable + Delivery & VAT} £275.00

Printer Cables

BBC to 36 Way Centronics Type Connector £17.50

Dragon to 36 Way Centronics Type Connector £17.50

Oric to 36 Way Centronics Type Connector £17.50

Torch to 36 Way Centronics Type Connector £20.00

BBC to 25 Way D Type (For use with RS423) £9.50

BBC to 40 Way Edge Connector (Centronics 737/739) £20.00

Full A>B Upgrade Kit £60.00

Ram Upgrade Kit £23.00
= =

Disk Drives From £180.00

Including Case, Cables, Utilities Disk & VAT Delivery £4.00

Blank C15/C30 Cassettes Ten for £4.50 ANY MIX

Send SAE for Full Price List of: —

Books : Software : Leads (Cassette, Monitor, Data & Specials) : Upgrade Kits &
Components

Pastage 50p per order or as stated
24 hr Securicor Delivery for Printers/Disk Drives £8.00

L.J.E.
IMicrocomputers

Deﬁt (MD), 25 Henry Ave
Rustington, W. Sussex BN16 2PA
Tel: (09062) 74998 6647
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[ 68000 BASED

JUS

ep ~ HIGH
RESOLUTION
GRAPHICS BOARD

* Uses superfast 68000 CPU

llustrated with
% height drives (57mm high) the case
also accommodates slim line %2 height drives (41mm high) — colour matches BBC micro

TWIN 40 track singe st (200K) cased wit prfessional grade switch mode PSU._£350 + £10 & P + vaT = ga1a I Incredible 1024 x 1024 resolution in one plane

TWIN 40 track double sided (400K) cased with professional grade switch mode PSU...£475 + £10 P & P + VAT = £5567.75
TWIN 80 track double sided {800K) cased with professional grade switch mode PSU...£595+ £10 P& P + VAT = £695.75 * GKS (graphic kemel system) supported

* Uses the new revolutionary 7220 graphic chip

c A SE AND (Cx:sm:vw 300mm x D 350mm x H 57 mm) * Usable.either as s(and alone or with another computer
POWER SUPPLY e £25 + £5 P & P + VAT = £34.50 (8255 interface chip)
{Please state drive size — Y% (41mm high) or % (57mm high}
- height) 3K 32K RAM/ROM (8K for system commands)
— SWITCH MODE POWER SUPPLY Suitable for TEAC, 128K RAM for graphic, 16K for user program

MITSUBISHI, CANGN, BASF drives.

Sfim line (W 98mm x 0 200mm x H 45mm) + 5V @

3A, + 12V @ 2.5A fully requlated complete with cover
.............. £45+£5P & P+ VAT = £57.90
only (without drive) DISK FORMAT PROGRAM

£60+£5P&P+VAT=£74{ for BBC micro . . . . . £154+£2P &P+ VAT = £1955 NEW FROM

Slimline switch mode power supply BARE DRIVES are also a?/ailablle at competitive prices.
used for 2 drives. Please telephone for details.

WORLD'S FIRST
INTELLIGENT
ASCII KEYBOARD

............ £699 + £10 P & P + VAT = £815.35

Models FX80
and RX80

* True micropressor — based (uses 6809 CPU, 2K’  Mikrok M
RAM and EPROM) ( 3K LED display of HEX values o
* Il (including 19 function keys and separate * Serial (selectable baud rates) or Parallel operation
numeric and cursor pads) keys (please indicate choice)
9K Al function keys are freely programmable via M Housed in beautiful low profile two tone beige
"PROG" key case (W528 mm, D 198 mm, H 57 mm})
* Auto repeat on all keys (user selectable frequency) * Comes complete with cable and connector
* Alpha lock, shift lock, MSB, 2 key rollover £295 + £5 P&P + VAT = £345
s TAR DP 5 10 An astronomical array of features % Centronics as standard Model FX80 super
at a down-to-earth price. (optional serial interface) fast dot matrix printer
* l00I(_CPS bi-directional logic * Auto underline ® 80, 137 column @ Proportional spacing
seeking L . ;
+ 9 X9 matrix — true +  Vertical &_ honzonta.l tabs ® 160 CPS p'nnt sp;[e)d @ Sub-script, Super-script
descenders 2 Lt asafh ey N GFS e B @ Dot addressable graphics
x 2.3 K buffer as standard +  Skip over perforation | @ 96 character ASC11 +
; + Friction, tractor, roll holdes + Backspace up tod2?6 gowhn-lo;:dable ® T{_acttt)r andI fr;ctlt;;gegd
The best price/performance printer only . Hi-Res and block graphics « Self test user defined characlers {Tractor only for )
£298 + £10 pP +VAT = £354.20 ,  Subscripts (H250:) and )
International characters
(RRP £349 + VAT!) superscripts L T FX80 ... .. £398 + £10 P & P + VAT = £469.20
Star DP150 — 80 column x Wt x Serial interface £75 + VAT
RX80 . .. .. £298 + £10 P & P + VAT = £354.20

LOW PROFILE

PROFESSIONAL SWITCH MODE SLIMLINE

METAL CASE

FOR POWER SUPPLY

COMPUTER
SYSTEMS : Measures only: 60mm H x 120mm W

houses Micronix 80HD, % height 5%’ x 248mm D

floppies (V2 height floppies optional), a switch mode power Input: 220/240V 50Hz

supply for the complete system. The panels have cutouts for Output: 45V @ 7A; +12V @ 3A;
floppies, connectors and a fan (as illustrated). Thoughtfully ‘ L —5V @ 1A, —12V @ 1A;
constructed for easy accessibility. Cover and base grey/ T - o3~ Enough power for Single Board Micro, 2
(Sige. FraRil el noA) - Mini Floppies & CRT. 88 Watts.

Case for % height floppies £90 + £10 P & P + VAT = £115 [
Case for % height floppies £95 + £10 P & P + VAT = £120.75 ONLY £77 + £3 P & P + VAT = £92 inc.

imicronix computers Ld

(formerly Vincelord Ltd).
Suite 2, 26 Charing Cross Road, London WC2. Tel. 01-240 0213/0217. Telex. 295173 VILORD G
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THE LAST ONE
(¢c) Copyright

D.J.'AL"

Systems Ltd

<DISKBOX> FLOWCHART CREATION

LIST FLOWCHART

MODIFY FLOWCHART

CODE THE PROGRAM

MERGE TWO FLOWCHARTS...
ABORT FLOWCHARTING
INPUT FROM KEYBOARD....
DISPLAY DATA

BRANCHES

CALCULATIONS

WRITE 10 fILE

SEARCH OR SORT A FILE..
EQUATE FILE FIELDS
CHECK/AMEND A RECORD...
DELETE A FfILE

COMMAND REQUIRED

Program coding

IS NOW as easy as
i P B Y.

It's not writing programs that takes the time, it's coding them —
every comma, bracket and filename has to be exactly right, just
one of those obscure symbols adrift is enough to crash the
biggest, toughest program in town!

How much easier it would be to say “Search that file" and
"Display Fred's record" instead of having to write a dozen or
more lines of faultless BASIC whenever you want to find
something. Well, now you can.

The menu shown above is one of the central screen displays in
THE LAST ONE. By combining any of the options shown it is
possible to create simple or complex programs with no more
than a few, carefully selected, keystrokes. THE LAST ONE does
the rest, only asking you to answer its questions from time to time
so that it can be sure that the program it is writing does exactly
what you want. And all this in (more or less) plain English.

Now you can design, write, amend (and sell') perfect customised
programs without ever typing a line of code. A godsend for the
business micro user, a phenomenally powerful tool for the
professional programmer, a delight to all; THE LAST ONE
allows anyone to write computer programs.

Finished programs can handle up to 15 files simultaneously (9 on
the Commodore machines), they can include any feature found

in any application program you've ever seen, and they run first
time — every time. Following a year of extensive field trials, THE
LAST ONE has grown from a simple (though advanced) program
generator into the one of the most powerful micro tools available.
It is in use in thousands of installations around the world including
banks, airlines and scientific and educational establishments as
well as being available on countless small business machines.

THE LAST ONE runs on the APPLE 1I, the COMMODGCRE 4032
and 8032/96, the TRS-80 Model II (TRSDOS or CP/M), most CP/M,
CPM-86 and MS-DOS machines including the IBM PC and the
SIRIUS.
Whatever you use your computer for, you owe it to yourself to
find out what THE LAST ONE can do for you - to see it in action.
To order or to find out more, write to:

D.J."Al’ Systems Ltd, Station Road, liminster,

Somerset, TA199BQ

Telephone: Ilminster (04605) 4117

THE LASTONE

Nominated ‘SOFTWARE PRODUCT OF THE YEAR 1982’, and selected as

finalist in Recognition of Information Technology Achievement Awards (RITA).
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You were smart to pick IBM’s
Personal Computer from all the rest.
You have the right hardware.

Now you have the right software,
too. EasyFamily™ software from
IUS is written specifically for the
IBM PC. Take EasyFiler,”
for example.

EasyFiler is a stand-
alone database
manager which in-
cludes a text editor.
Because of the text
editor and a built-in
report generator,
you can custom
design your filin
and%at);basc ncctgis.
There’s no need to
purchase expen-
sive, separate
options, since o
EasyFiler includes everything you
need in one package, for one price.
With EasyFii)cr you enter, change,
sort, and retrieve the exact informa-
tion you want.

EasyFiler is MS/DOS based, and
thus can be stored on a hard disk of up
to 40 megabytes. That's not only a
great increase in storage capacity, but
it also allows for much faster int)c,)r-
mation retrieval. EasyFiler will hold
up to 10,000 individual records, with

YOU GOT THE
HARD PART RIGHT.
NOW FOR THE
SOFT PART.

space for 1000 characters per record.
EasyFiler has a number of features
which will help you increase the
power.and performance of your IBM
PC. It is compatible with
BASIC, which means you
can transfer information

file. EasyFiler also
includes a built-in cal-
culator, which enables
you to compute data
during the entry of infor-
mation or during report genera-
tion. Through “Soungcx:’ another
built-in feature, you can retrieve
information even if you don’t know
the exact spelling of a word.
EasyFiler works with other Easy-
Family programs. All IUS programs
have similar instructions and make
full use of the IBM PC keyboard.
Integration of information from one
IUS program to another is easily
accomplished. For instance, you can
use EasyFiler with text written on
EasyWriter II,* the advanced word-
processing program that gives you
stand-alone wordprocessing at a PC
price. Whether you're a computer
expert or a novice, EasyFamily soft-
ware makes your work simpler, faster
and more productive. We think that’s
what makes it easy for you.

to or from an IBM BASIC

EasyWriter EasySpeﬂer
EasyWriter Il EasySpeller II
EasyPlanner EasyFiler

For more information regarding
EasyFiler and other IUS products,
contact:

Xitan Systems, Ltd.

23 Cumberland Place
Southampton S01 2BB
(0703) 38740

Icarus Computer Systems, Ltd.
27 Greenwood Place

London NW5 INN

(01) 485-5574

Timon Associates

21 College Hill

London EC4

(01) 248-8720

or write
Information Unlimited Software, Inc.
2401 Marinship Way —=_.

Sausalito, CA 94965 =—="~_=
US.A. ==
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Visit us on Stand 18 at the Apple 83 show Fulcrum Centre, Slough on June 3rd, 4th, 5th.

Dealer enquiries WE HAVE THE LARGEST COM

welcome from bona

fide computer FOR APPLE, IBM PC, HX20 AND

dealers

TRIPLE YOUR DISK — .
ACCESS SPEED m LOW COST UP TO 652K

No hardware modification required & — N :
"~ FastDOS AN PLOTTING with DISK STORAGE
Fast Disk opu:::;gp:‘y:rl:m tor Apple H sl > P SWEET_p ON AN APPLE I I !

Completely compatible with DOS disks
Loads and saves standard DOS files AN INCOMPARABLE GRAPHIC PLOTTER AT £595

Complstely compatible with afl Works on all Micros with a suitable parallel interface for all your Graph
DOS/APPLESDFT programs thst sccess

DOS through . inchuding . Process.ing, Chart Processing, E.ng/neer/n.g‘ Gra;.)hlcs and Overhead Trans-
FID and MUFFIN parencies. Just take a look at this comparison with the Strobe Plotter: -
Exscutes all standard DOS commands Compare Strobe SweetP Compare Strobe SweetP
Comparstive timings: 0DsS  FDOS
Bloading integsr basic 13 sac 3 sec Will Paint OEM Colours No Yes Interfacing Special Centronics
‘s:"'::"‘“gl; ‘21"" disk :"‘ ;‘“ int. Letter Size Generator No  Yes Parallel
ll Or program-
R e Db e Self Test No Yes Size  16%x8%x3% 14x8%x3
Loading # 100 sector program 24 sc 7 sec Pause Key No  Yes Weight 8ibs 5%lbs
Requires 48K - Enter Key No  Yes Speed 3" Sec 6' Sec
- Transparencies Yes Yes Res,
Software Yes Yes Steps/inch 500 250
NG- - Plot Commands built in None 19 Plot Area 8"x10" 8'"x128" THE ELITE SERIES
NoUNCI r SWEET-P SOFTWARE AVAILABLE FOR OF DISK DRIVES
APPLE, 1BM PC, OSBORNE AND XEROX 820 FROM RANA SYSTEMS
ADDITIONAL SOFTWARE:
SWEET PLOT | — APPLE TUTORIAL GRAPHICS — £75 {Also for IBM PC) More juice on Apple’s inferiority.
AY TE BPS — APPLE —~ COMPLETE BUSINESS GRAPHICS £139 Rana has an
OD l_N BPS — IBM PC COMPLETE GRAPHICS £265 advanced write protect feature which
G OU makes it Impossible 1o lose your information.
RIN T Y A smple touch on the front panel's mem- -

brane switch gives you failsate cantrol.
Apple of course only has a notch or tab,

We stock the followmg ' which gives you only minimat protection.
With the superior Elite controller card,

printers: ntrol up to four floppy disks using
Now you can HIRE Computers By ane ot b Ao youcan oy e
Tec/Itoh F10/40cps . . . £1,285 Anple’s confroler Gard, but Gown the ine
Tech/Itoh F10/50cps. . . £1,675 from PETE & PAM_ you'lt want to switch to Rana’s and save
Epson MX100 F/TIIl . . . £499 U
Epson MX82T Graphic Ptr. £369 YEs' IN ANSWER TO TERRIFIC RECENT E;itte also gives you more
e

Epson FX80 F/TUL. . ... £438) | pEMAND, PETE & PAM COMPUTERS HAVE Even our most economical model.the
NEC 8023B Dot Matrix . . £349 ! Elte One. gives you 14% more storage than
OKI Microline 80 . . . . .. . £199 OPENED UP A HlRE DEPARTMENT AT THE'R Apple's._;_eSK versus Apple's 143K. WI(h‘
OKI Microline 824 . . . . . . £349 LONDON OFFICE. ha-ine Ette Tivoa ghoang 3 356% siorage
OKI Microline 83A . . . . . £499 Pl bl T
OKI Microline 84 Parallel . £799 Commercial rates have been pegged at a very our high density single and double sided
OKI Microline 84 H.S. Serial £891 : , . CERsdihencs
Olympiz ESW3 with KB . £1,098 reasonable 10% of the equipment’s retail value per - .. >
Olympia ESW102 (RO) . . £836| | Week’s hire, or 20% for the first month, and 10% per 0 give you a superior disk drive.
Smith /%’”g:r?a.l 2 subsequent month. Hire charges for specific system ham{,“ﬁ;gjg:g"w';,f“;ﬁ,{?i&gg:;gg,’;“'

....... aelalll le si i
Shtith Corona requirements are available on application. Wi e e
TP1 D/W Parallel . . . . .. £485 } el Apples 10 give you
QUME SprintII. . . .. .. £1290 ‘CALL DAVID PHILLIPS TODAY — 01-769 1022 i

*NEW
EPSONRX80. ....... £299 . K%J@

Dealer Prices available on request 1 |
¢ = i MACHINE CARE — DUST COVERS _ F E;‘

*NEW PRINTER BROCHURE* e ... o The Eite Two o ve 326K
Gives details of over 20 printers Sicus Keyboard £5.95  Apploll ... €095 e ,,m,ac'{i;"e‘;ci‘ss,f{é"?ﬁ,ff,,ﬁ S
Write Tod S4f|u| Proc & Monitor €10.95  Appie & 2 Discs ... ....£8.95 real hit with users wha need exira slorage. but
— Write Today — Prism Printer 560 .. £8.45  Appls & 12° Monitor ... £8.95 don't require top-o!-the-line capacty
Anadex SR80 Series £6.95  Apple 2 KD812" Monitor £9.95
's&c x«::nm - ::.:5 Appla 2 DK&S” Monitor £8.95 ELITE One £269
or .95  Single Disc ....... £3.45
B O O K S T 1BM PC Keyboard ... ...£485 2 Stecked Discs £4.45 EliERe kicontrpllar E819
NEC 80238-C Printor ... ... €645 9 Monitor ... £5.95 ELITE Two (2 x 40 Track) £419
SEND NOW FOR OUR Pot 4023/8023/8096 ... . €945  Epson MXBO/T0 ... £5.95 ELITE Two & Controller  £489
NEW CATALOGUE Pot 4040/8050 Duac .. ....£8.95  Poper Tiger 445/80 . ... £1.45 ELITE Three (2 x 80 Track) £559
9080 Hord Disc ......... ....£8.95  MX100 ... ....£9.95 ELITE Th ller
OF OVER 600 Pot 4022P Priner .. ....£595  Qume 5 W/Tractor ... .. £10.95 1 L
COMPUTER RELATED Pet 8023P Ponter ... .£745  Nec 12" Monitor ... €145 RANA Controller card for

BOOKS Pot 8300P Prioter ...................... 945 Witechi 12" Monitor ... £145 4 Drives £85
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BINED RANGE OF PRODUCTS
C/PM COMPUTERS IN THE UK!

V\Q}s You’'ll love the view

Goods listed in this
advertisement are
available from our
dealers throughout
Europe

\‘

PipelLine
Random Access
Printing Buffer

8 Random Access printing—stores
paragraphs or pictures for printing
in any order—any number ot
times.

& FIFO Printing—conventional tirst-in,
first-out "dumb butfer” operation.

8 Bypass Printing—Lets you interrupt
a long print to do a short, urgent
print.

® Compression of data for efficient
utilization of memory space.

m Simple erase feature to clear buf-
ter.

a8 Automatic duplication capability.
Prints copies without using your
computer.

® Easily expandable by you, from 8K
Bytes to 128K Bytes. .

a Stand-alone unit—does not use up
your computer's power or expan-

sion slot space. FI’OITI £1 79

N

with
ULTRATERM
from VIDEX

The revolutionary new video
display card that gives extra-
ordinary new powers to Apple |i,
Apple lle & Apple |1l computers.
Setting new standards for versa-
tility, Ultraterm allows you to
choose the number of columns
and lines you want displayed
across your screen. Add to that an
incredible clarity of character
display and a refreshing ease of

and you have ULTRATERM!

RETAIL PRICE £299.00

-~
5

NOW AVAILABLE FOR

EPSON MX 100 £4.45
EPSON FX80 £3.95
EPSON MX80 £3.95

When ordering please state
printers model

«SAVES TIME

Imagine the time, energy, and
frustration you could save by
boosting your Apple’s speed from
1 Mhz to 3.58 Mhz. That's 3%
times faster than normal, mak ing'
the Apple Il Plus arguably the
fastest Micro on the market.

How is it possible? It's all down

SUPER FAST

In Novernber 1982. PCW pub-
lished a bumper round up of all
the Benchmark Timings since PCW
began, The Qlivetti M20 came out
top at the Jeague’ with an average
Benchmark timingof 11.5. Running
the same Benchmark test programs,

the Apple 11 Plus with Accelerator
Il averages a timing of 8.58 —
that's an incredible 25% faster than
the Olivetti M20.

We have reproduced some of
PCW's findings, incorporating
Benchmark Timings for the Apple
11 Plus with Accelerator 1.

to ACCELERATOR I1, This new Lo EM1 BMZ BM3 B4 OM BME BM7 BME  Avrage
plug-in board from Pete & Pam Apote (1 Plus with
Computers contains a 6502C Accelerator 11 03 24 45 50 55 82 129 298 8.6
Processor and 64K of memory. Olwetn M20 13 40 81 BS 96 174 267 16 1.5
The board runs all native Apple {l iBM Personal Computer 1.5 5.2 12.1 126 136 235 374 35 176
software, including programs Osborne 01 14 44 117 116 123 219 349 6.1 199
wrltten in Applesoft, Integer, Intertec Superbrain 16 52 140 139 148 263 432 56 219
Machine Code, Pascal, Apple Apple 111 1.7 72 135 145 160 270 425 75 247
Fortran 77 and Forth. ACT Sirus 1 20 74 170 175 198 354 559 4.3 248
Xerox 820 17 55 155 161 1 .9 46,

Amongst the many thousands Appie 11 V3 858 sonrn e kT ek

who could benefit from ACCELER- Commodore CBM 8032 1.7 100 184 203 219 324 510 11.9 3ai3

ATOR {1 are users of Visicale, DB
Master, Micro Modeller, Muitiptan
Tabs, and Systematics.

So don't wait — start 10 save time now. Contact your local dealer, or call
us on {0706} 212321, or, in London on 01-769 1022.
A faster, easier computing life is on its way.

EESH

Light Pen System for
Apple II™ Computers
The LPS 1l is the only true High
Resolution Light Pen System with
full software Support for the
Apple 11. High Resolution pictures,
diagrams and other graphics can

be easily drawn on the screen,

LPSIl FEATURES INCLUDE
*PENTRAX Machine Language
Software.
*PENPAINTER Software system
with area fillfre-fill

SPRING CLEARANCE SALE

ASK FOR LATEST LISTS AND
DETAILS OF MANY ITEMS AT
MUCH REDUCED PRICES.

A Review

Bag of Tncks

@b

— GAMES SPECIAL
GALORE' BUY 3 — Save 15% OFFER |

NAME PRICE NAME PRICE
High Orbit. . . . . .. . . £24.95 Cannon Ball BHtz . . . . . £24.95
Soft Porn Adventure . . . £19.95 Lattpak., . . . ... .... £24.95
CrossFire . . . .... .. £19.95 Lunar Leeper . . ... .. £19.95
Jaw Breaker . . . . . ... £19.95 Sneakers £19.95
Misslon Asteroid . . . . . £13.95 Gorgan. . . ........ £24.95
Mystery House . . ... . £17.95 Bandits. . . .. ... .. . £21.95
Ulysses and The Blade of Blackpode £21.95
the Golden Fleece. . . . . £22.95 EreelFalll. cacwnarys B G £21.95
Wizard & Princess. . . . . £2295 ApplePanic . . . ... .. £19.96
Marauder. . . . .. . .. . £22.95 Pegasus. . .. ....... £19.95
Granston Manor. . . . . . £22.95 Prisonertl . . .. ..... £22.95
Threshoid . . . ... ... £27.95 Phazer Fire. . . . . .. .. £21.95
Mouskattack. . . . . . .. £22.95 Scrabble . . ... ..... £24,99
Ultimallllis . 85 e - v - £39.95 Gamma Goblins. . . . .. £19.95
Frogger. . . . . . ..... £21,50 Borgl. 5 - F L -0 T A £19.95

Epoch . ... ....... £21.95

femovapele

*4 Complete Hi-Res Drawing

New Hall Hey Roed,

Systems. 7 Rossendale, Lancs.. BB4 6JG Norweygian Agent: 1035 Biegborough Road,
= o Phones: The Norwegien Software Howse London, SW16 6DL
*Menu Selection Programs. (0706) 227011 & 212321  Agdress Okemveien 146  Phones: 01:769 1022/3/4

Telex: 635740 Petpam G,

Oslo 5 Tebex: 913070 PPCOMP G
Telephone 47 2 64 55 77
Prices do not include VAT please add 15% to your remittance

Postage and Packing FREE

*Hi-Res Text Generator.
LPS Il by GIBSON
LABORATORIES — £249.00

Bas of Tricks

QUALITY

By Don worth ond Peter Lechner SOFTWARE
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Payroll An inexpensive yet accurate, reliable and
easily operated program. Designed for the company
with tens rather than hundreds or thousands of
employees, Hilderbay Payroll offers all the features of
packages costing many times more: handles all tax
codes, salaries and N.I. contributions, hourly, weekly
and monthly payslips, summary of payments etc. Will
also work backwards (compute gross pay and
deductions from net pay). £60.00 + VAT

Bookkeeper A simple to use bookkeeping program
can keep several books independently. Up to 20
analysis headings can be chosen. VAT will be
computed where applicable and full analysis can be
printed whenever required. “There is nothing else like
it on the market. I couldn't do without it”. (Windfall
Magazine Review, April 1983 p76-77) £48.00 + VAT

Statutory Sick Pay From April 6 all employers must
calculate and pay SSP to their sick employees. Rather
than keep pages of information and work to 80 pages
of the complicated DHSS Guide you can simply operate
the Hilderbay SSP system. A free-standing program
that will run on Apple II, SSP will work out employee
eligibility, linking, all possible exclusions from SSP,
tell you the information required and supply all
figures required by you and by law. Easily operated by
non-computer, non-payroll personnel. £70.00 + VAT

COMING SOON

The Hilderbay Invoicer We are currently
completing and testing an invoice program. Invoicer
creates, uses, and maintains a price list, a mailing list,
and a customer file and creates sales information in a
form suitable for later analysis by bookkeeper. Our
sales invoices are produced on a prototype of invoicer.

Remember — we at Hilderbay pride ourselves in the
development of high quality professional software
that is fully functional and with full support. Not
fancy packaging, fancy prices or fancy names.

Contact us now for further information on these
products and our full range of professional Spectrum
software.

TRADE ENQUIRIES WELCOME ON ALL PRODUCTS

Hilderbay

Professional Software

Hilderbay Ltd Dept. pcwé  8-10 Parkway
Regents Park London NW1 7AA
Telephone: 01-485 1059 Telex: 22870

98 PCW

SOFTWARE SOFTWARE
ORIC-1 COLOUR GENIE
LYNX SPECTRUM

JUPITER ACE DRAGON
TEACH YOURSELF BASIC ORIC-1
LYNX
COLOUR GENIE
SPECTRUM
DRAGON
BBC ‘B’

TEACH YOURSELF GRAPHICS ORIC-1
COLOUR GENIE
DRAGON

LEARN FORTH JUPITER ACE

ORIC-1

LYNX

COLOUR GENIE
SPECTRUM
DRAGON

* WATCH THIS SPACE FOR NEW SOFTWARE
COMING SOON *

HAPPY LANDINGS

ALL CASSETTES £6.95 + 30p pack & post
BASIC CONCEPTS

PO BOX 46 0372 - 378694

LEATHERHEAD

SURREY DEALER ENQUIRIES WELCOME
KT22 7XF

WORKING WITH MICROS

Forget the technology — thereis only one valid reason
for the businessman to buy a micro:

to improve company profitability

This two-day course will teach you what a micro is and
how to select and install successful micro-system.

(It may even persuade you that your current manual
systems are best).

Why should you attend this course?
* Keith London Associates is totally indendent of any
supplier of computer hardware or software
* the course is run by two international lecturers
* the following popular micros are available for
demonstration and hands-on use on the basis of one
micro pertwo delegates:
* Sirius * Osborne
* Apple * Acorn
together with software for accounting, stock
recording, word processing and financial modelling

Venues: London — July14-15
Harlow — July18-19
SouthendonSea — July 20-21
Birmingham — September 20-21

Twodays— £250 plus VAT

For full details complete the slip and return to us orring Pat Cox on
Welwyn Garden City (07073) 30114

Company . - .
Address ... T eV h e e e

Tel.No. . .
s 40 Stonehills
el n on Welwyn Garden City
Herts AL8 6PD
ASSOGIARE SR 5
City (07073) 30114/5




Facit 4510
120cps Matrix

*Buy from £433
Rent from £28 per month.

Ordered yesterday...

¢ e um
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Facit 4560 22¢ps Daisywheel Printer
*Buy from £740
Rent from £43 per month.

Facit 4565 40cps Daisywheel Printer
Qume compatible

*Buy from £1095

Rent from £65 per month.

<
s K & 7
/ /
\;

Qume 11 Plus—

40 & 55cps Daisywheel Printer
*Buy from £1275

Rent from £76 per month.

&y

/
/

NDR Series 8820 150-240cps Matrix
*Buy from £795
Rent from £55 per month.

Print Swiss Matrix 110cps KSR
and RO 24hr. duty cycle
*Buy from £1184
from £91 per month.
Also available for
Burroughs and
Univac Systems.

Facit 4542/44
300cps Bar-coding,

24 hour duty cycle
*Buy from £1948
Rent from £111 per month.

label printing and NLQ,

Rutishauser Cut Sheet Feeders
*Buy from £457
Rent from £29 per month.

Qume VDU Model
QVT 100 series
Various emulations
available

*Buy from £569
Rent from £33

per month.

-2

Facit 4420-31 VT52
and VT100+
*Buy from £800
Rent from £46

Rent or buy at really competitive
prices from

*Prices quoted do not include VAT or
delivery and are subject to variation

depending on currency exchange rates.

Anderson Jacobson
Model A-J 211
*Buy from £270
Rent from £15

per month.

elivered today?

Access Data Communications Ltd.,
Unit 17, Eskdale Road, Uxbridge Industrial Estate,
Uxbridge, Middlesex UB8 2RT. Tel: (0895) 59781 (10 lines). Telex: 267336.
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Data General pioneered small
computers. With over 14 years’
experience, over 120,000 installations
worldwide, and a range of com-
patible systems from the micro to the
super-mini— we understand the
needs of the business user.

Our 16 bit Enterprise business
computer has been designed as a
fully compatible extension to our
range. Its ease of use, range of soft-
ware, level of support and competitive
price make it the answer for small
businesses and for departments of
larger organisations.

100 PCW

Technical highlights and features

Processor 16 bit microNova

Disk capacity 716KB — 30-7MB formatted

Keyboard Typewriter style plus numeric,

cursor control and special function keys

Display 80 x 25 green phosphor 12" screen

Printer 150 cps high quality dot matrix
Communications RJE/80,

- 3270,HASPRS-232.Two integral

programmable ports

Operating systems Enterprise/OS, MP/OS,

BOS/5, M/BOS

Languages Basic, Cobol, Fortran, Pascal,

MacroAssembler

Expansion Numerous interfaces,

peripherals, etc.

More software. Better software

A broad range of application software
packages is available to meet most require-
ments: accounting, word processing, financial
modelling, and many others including specific
'industry’ packages ensure that the Enterprise
can solve your problems.

The software is flexible, easy to use and
clear documentation is provided.

In addition, four powerful
full-feature operating systems
and a range of




business computer

software utilities ensure that the Enterprise is
both fast and efficient, and programs may be
developed using any of the well-known high
level languages. Communication software en-
ables the Enterprise to talk to other computers
—both Data General and many others. .
Data General software is, of course, compatible
throughout our range of systems.

Quality support

Support is always on tap from our net-
work of carefully selected local dealers. Expert
advice, installation, training and continued
assistance are there when you need them from
experienced computer professionals — all
backed by one of the industrys largest and
most experienced manufacturers.

Field service where you need it

Every Enterprise comes with a Data General
On Site Warranty. Over 250 service staff and 15 UK
service centres mean fast response.

We respond to your service call within
one working day
under warranty
or service
contract.

o S

R | =
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.
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¢ Data General £

COMPUTERS g%

The computer answer

Allin all, the Enterprise adds up to a great
deal— more than most competitors can
offer. When you look at the price you know it's
a great deal. For much less than you could pay
for ‘just another micro! '

| businessmen grow.
To Enterprise Marketing, Data General Ltd,
Hounslow House, 724-734 London Road,
Hounslow, Middlesex TW3 1PD.
Tel.01-572 7455.
Rush me the name of my local dealer; | want
to see the Data General Enterprise in action.

Position

Company address

|
|
|
|
I Name
|
|
|

L i Tel:_
SR s o o RO

4l
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NEWSPRINT

Apples are the most.popular
micros in the world for
business use, and the question
on everybody’s lips is: can
Apple continue to sell well,
now that IBM micros are
available.

Two sides of this question
need to be considered: first,
how well is IBM selling, and
second, how well are the new
Apple Ile and Lisa machines
standing up to the challenge?

In this country, the news is
surprisingly good from the
Apple 1le’s point of view.
Internal statistics from Apple
UK show that since the Ile
was launched, 6000 systems
have been sold (up to end
March).

March, of course, is a
strange month in the computer
business, since it is the time
when all the local authorities
find that they have a couple of
thousand pounds left in this or
that budget, and it must be
spent before the financial year
ends (or else they won’t be
allowed to spend it next year.
This daft system is designed
to encourage them to save
money?).

So the sale of 3000 systems
in March isn’t quite as sur-
prising as it sounds, even
though Apple normally sells
around the 1200 machines per
month mark.

The question of how many
Lisa (Let’s Invent Some
Acronym) machines will be
sold is an academic joke until
about this time next year.
Rumour says that Apple can
build 8000 systems worldwide
this year, and has already sold
all these.

My own information on the
readiness of Lisa for the
market indicates very clearly
that it isn’t going to be bug-
free this year. It may be bug-
free enough for the really
enthusiastic user to tolerate by
September.

On the other hand, the IBM
sales are just going crazy.

ple pipped?

Stores in which Apples were
previously the biggest selling
line are now selling twice to
four times as many IBMs as
they ever sold Apples.

And while Apple will warn
you, quite correctly, that there
is always a big surge at the
beginning of a computer’s life

(as lots of people buy a few to.

try out), you need not kid
yourself into believing that
this surge is going to fade in
the case of IBM’s micro.

Apple is not feeling the
pinch here, but that is for two
reasons: first, it makes its UK
machines in Ireland, and
second, IBM is not sold
nearly as aggressively here as
it is in America.

In America, the statistics
(courtesy of Portia Isaacson’s
Future Computing seminar
company) show that IBM is
selling comfortably twice as
much as everything else put
together. Dealers are being
supplied with 70 per cent of
what they want on an alloca-
tion system.

In Britain, Commodore
comes first, still, with ACT’s
Sirius catching up fast. Apple
has a greater number of
machines already sold than
Sirius, but the turnover per
month is shifting from both
Commodore and Apple to
ACT.

But Commodore has fallen
in love with the VIC and the
64, and seems unbothered by
the business micro business.
So it is really up to Apple and
our own embryonic Future
Computing to offer IBM any
serious competition. And from
Apple’s point of view, nice
though the Ile is, it still isn’t
what it ought to be, nor is it
the price it ought to be.

Digital Equipment, the only
other company which could
have impeded the IBM tidal
wave, appears to have
abandoned the project in all
but name.

Its Rainbow, announced this

time last year, would have
been a wonderful machine this
time last year because it had
the same 8088 chip as used
by Sirius and IBM, but with
the Z80 in addition. At the
time, there was lots of Z80
software, and no 8088
software.

This is no longer true.

Despite having totally

‘thrown away its advantage,

DEC remains arrogant and
secretive about the machine,
proprietorial about its software
(you can buy Rainbow
software only from DEC and
use it only with DEC-supplied
blank disks) and unsupportive
to the micro trade, with whom
it openly plans to compete by
selling direct to corporate
buyers.

At the time of writing, I still
haven’t been able to see a
Rainbow. And its big brother,
the Professional, with a £1000
extra on its price tag, is just
an inhouse joke to keep the
faithful happy.

Anybody who can recall the
nice things I have said about
the DEC micros in this

column — please forgive me,

and pretend it never
happened.

° ko 14
Lipsmackin. . .
As an aside to my analysis of
Apple’s future problems, it is
fascinating to see that that
company has appointed a real
expert to take over the cor-
porate direction.

In place of ‘Mike* Markkula
(the marketing and financial
man who helped set up Apple
with the two inventors, Jobs
and Wozniak, and who is now
retiring),” Apple has managed
to hire the president of Pep-
sico’s soft drinks division, a
man called John Sculley.

Money (according to an
interview in the Wall Street
Journal) was apparently not
the prime consideration in
attracting Mr Sculley to this
job.

From the WSJ report, it’s a
bit hard to deduce what the
attraction actually was. His
praise for Apple is limited to
the rather extraordinary obser-
vation that: ‘I see the com-
puter business where the

Husky ‘will be demonstrating its indestructible computing
power’, says my latest-received press announcement, ‘to a
deadly Amazonian piranha, immersed in a tank of water at
UCSL Microsystems’ stand at Hanover.’

Both computer and deadly fish will share the tank. It’s nice
to show this computer again, because with 144 bytes of inter-
nal memory, it remains the only truly portable system cap-
able of being used on an aeroplane. Anything less, and you
run out of memory quite quickly.

It is made by DVW Microelectronics, on 0203 668181,
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soft-drink business was 10
years ago — it’s a high-growth
business, and competitors are
still being formed.”

He added, with a lack of
enthusiasm that takes the
breath away: ‘Once I left the
security of Pepsico and went
to the other side of the coun-
try to an industry I didn’t
know, I knew if I wasn’t suc-
cessful I’d have a tough time
‘coming back.”

This is by way of explaining
why Apple has promised to
pay:

1) A million dollars sign-on fee.

2) A million dollars a year in
salary and bonuses.

"3) A million dollars if they
ask him to leave.

4) Financial help in buying a
two million dollar house in
Woodside, in Silicon Valley.
5) 350,000 shares of Apple
stock.

Money, as Mr Sculley says,
isn’t everything. There’s the
satisfaction of knowing that
you can escape, plus the thrill
of not knowing what you’re
doing. Nothing can replace
that.

Sharper Sord

It would be comforting to be
able to dismiss as a joke
Sord’s threat to launch at least
two 32-bit micros this year,
Unfortunately, the company
has the reputation of produc-
ing systems on time, and these
will almost certainly appear.

A 32-bit system from Sord
will almost certainly be a lot
more expensive than an 8-bit
system, but it will probably be
pretty cheap by current
standards.

Sord boss Takayoshi Shiina
was tantalisingly vague about
it all. He would not say which
chips would be inside the sys-
tem, and he wouldn’t quote
prices.

But he did say that the first
32-bit machine would be out
‘soon’ and hinted at June, and
said that its performance
would be ‘about half the
power of a VAX 11-780° — a
very powerful 32-bit mini
from Digital Equipment.

And the price, he said,
would be about a tenth. That
would put it at around £5500.

Since the Plexus micros/
minis cost around £12,000
and get about 60 per cent of a
VAX performance, this threat
had better be ignored by most
micro makers who want to
live in peace.

Dear Chris,
What on earth is going on?

Your company is (at last)
producing BBC Micros at a
good rate — not quite fast
enough to please everybody,
but enough to have sold
nearly 90,000 machines, and
most of those since
Christmas. It is about to
undertake the incredibly dif-
ficult jump from the UK to
America, and is also plan-
ning to launch a 32-bit add-
on, plus a cheap Electron
version.

They are nice machines.

But when we journalists
got so excited about the
BBC Micro, there were lots
of other things that made the
whole package sound nice.
And where are they today?

One can buy disks, of
course. Sometimes, with a
lot of luck, one can buy
Acorn disks. There aren’t
too many of those, which is
a bit annoying since we all
expected to have them freely
available in May. May last
year, that is.

And other people’s disks
are just a wee bit useless,
since the Disk Filing System
(DFS) chip which you plug
into the computer is simply

An open letter to Chris Curry, boss of Acorn

not to be had for love or
money. Why not?

Could it have something
to do with the fact that a
business friend of mine, with
six BBC Micros, finds that
he has six separate versions
of the DFS chip?

Lucky old me, I naturally
got priority on a DFS and
drive, so that I could write
about it. I'd feel the honour a
bit more if I could diagnose
the faults on the system. And
this might be easier if I had
the disk operating system
manual — the one I have
been promised six times since
I got the disk last year — but
that has somehow still not
quite got posted.

As a writer who gets an
honorary micro, I suppose I
shouldn’t expect to get priority
on scarce documentation —
however, my friends and
acquaintances who pay money
don’t seem to have any better
luck.

You may remember one of
them wrote a very detailed let-
ter to your company, listing
the number of times he had
ordered various things, had
had his money banked, and
had received not so much as
an acknowledgement.

You may also remember
that he sent me a copy of this
letter, and mentioned to your
company that he had done so.
And you may remember that
the fur flew, or so I was told,
and important executives got
straight on to him and prom-
ised to sort it all out inside the
week.

Would it surprise you to
hear that he still has received
nothing from Acorn (six
weeks later)?

I know something is hap-
pening, because when I rang
to try finding out why, I was
told that, under a new policy,
I can only ask questions
through your press agents.
Quite what help this is to me
or my various frustrated
friends, I can’t think. !

Chris, I am really worried. I
think you know that I
wouldn’t be writing an open
letter unless I was concerned.
What is going on? Is it just
that your American project
has over-stretched your young
company? Or is it really the
disorganised rabble that your
enemies are starting to say it
is?

Guy Kewney

In Britain, Acorn is promis-
ing its 32-bit system in
summer. In America, Inner
Vision showed a system using
the Zilog eight-bit Z80 plus

| the National Semiconductor

16032 (a 32-bit chip) — and
it was built on an S100 card,
available now. So the Sord
prediction is roughly in linc
with what we know to be
going on in the world.

Sord also announced a local
area network, of course.

Business brain

Grundy has signed a contract
with Peachtree: Peachtree has
implemented virtually their
entire CP/M-based software
product range on the
Newbrain.

The Newbrain, which is a
desk-top/hand-held (as
opposed to pocket hand-held)
Z.80 based micro, was once
planned to be the BBC micro
— and it was held up for more
than a year. Now, with the
release of the Peachtree
CP/M software, it has caught

4 up with its original schedule.

Not too many of the new
CP/M systems will appear in
the shops before August,
because although the company
is now making 6000 machines
a month (and a fair proportion
of those with disks) there are
some prior orders to fill with
initial factory output.

However the price for a
basic, one-disk CP/M system
with display and printer will
be under £700 — that is with
200 kbytes of disk storage. It
is a keen price. A bigger sys-
tem — two disks, at 800
kbytes each — will fetch £1200.

The company has also
signed a deal with Software
Sciences, (a Thorn EMI sub-
sidiary) to handle main-
tenance. And there are plans
to produce a desk-top ‘system’
in a box — from which you
can still unplug your New-
brain, and take it home to
play games.

A middle year

One can start off by saying
firmly that nobody who goes to
see the new computers at the

BUNCE \

That's the trouble with BBC styff — five minutes of original
program and all the rest is repeats.
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annual Hanover Fair will have
to sleep in the gutter. No
matter how many people turn
up at the airport on the day,
somehow they always find a
front bedroom somewhere in
the city, or near it, or within
twenty miles of it, or even 0n
the East German border,
where you can spend the night.

But you certainly can’t geta
hotel room without booking a
couple of years in advance.

That probably explains,
more than anything else, why
people who really want to
know what the future will bring
fail to go to Hanover each
year.

Certainly it is the place to go
for finding out what people are
planning. And alot of good
ideas are first seen there, which
can save a prospective buyer a
lot of heartbreak — not because
you can hold off from buying
something else which is now
obsolete, but because you can
clearly see just how far away
the new reality will be.

This year’s Hanover Fair
was described by one wise old
observer as ‘a middle year’ — by
which he meant not a
‘middling’ year, but one in
between two real years.

Last year, there was a lot of
good stuff. Next year, much of
the stuff on view this year. will
be really available.

There follows a roundup of
the best computer ideas from
Hanover, interspersed with the
best jokes (not intentional)
from manufacturers who have
fallen for their own line in
optimistic flannel.

Sometimes, the information
was a bit hard to get hold of.
And the only publicity
.information is normally in
German, a language designed
for filenames — they don’t put
spaces between words, so
‘input file for January 28’ could
be anice (long), legitimate

filename — but not for easy
buzz-word transfer. Sorry.

All prices are quoted in DM,
and the rate assumed is
DM3.60 to the pound sterling.
You work it out; you’ve got
Basic running, I’ve just got
Wordstar.

Big talk on the
Apple

Smalltalk is the language on
which the Apple Lisa is built —
soif you think you’ve never
heard of Smalltalk but have
heard of Lisa, then you don’t
need further explanations.

Lisa, as we all know, is the
unattainable perfection which
Apple just can’t quite let us all
have this year. So the arrival of
Smalltalk on the Apple ITis
(apparently) a wonderful
event.

It was demonstrated at
Hanover on the Apple look-

-alike Basis 108 machine, and

announced by CJ Macie (an
American in Germany) as
being available for the Apple
IT and IIe, the Basis 108, the
IBM PC, and the Sirius/Victor
9000.

Now for the pinch of salt:
you need a minimum of 256k of
memory, and the maximum
(which I warmly suggest you
don’t try to manage without) is
amegabyte (not disk, note:
internal memory).

Not many Apple IIs that I
have met have an easy way of
attaching that much memory.
Most get very stuffy about
carrying 64k.

You also need a mouse (of
course) plus a winchester hard
disk for bulk data storage, plus
adiskette to get new stuff in
and out.

Once you have all that, the
new wonderful Smalltalk
world can be yours for an

| Prices slashed

Rumours of price cuts at the
lower end of the home
computer market have now
become a reality.

W H Smith recently
announced a large drop in the
retail price of both versions of
the Sinclair Spectrum and the
ZX81. The 16k Spectrum is cut
from £125 to £99.95 and, as the
16k Oric is yet to appear, the
Spectrum now becomes the
first sub-£100 colour computer.
The 48k Spectrum is down in

price from £175to £129.95.

In addition, the price of the
ZX81 has been cut from just
under £50to £39.95. Itis
thought that other major retail
outlets will follow suit, and
Sinclair itself was expected to
announce price cuts on 2 May,
after thisissue went to press.

Also announced was a drop
in price of the Colour Genie.
Previously this had sold at
£224.28 — this will now retail at
£199 (including VAT).

Steve Mann

‘The MAD uses Concurrent CP/M-86

additional DM1450, and if you
want to generate your own
integrated assembly language
programs, you need a
development system which
costs an extra DM500.

All those warnings given,
rush your enquiry to Macie at
Beckershoffstr 21, D-4020
Mettmann.

Incidentally, the Basis
appeared in its big-brother
versions, the 208 and the 216,
with enormous 8086, Z8000
and 68000 micro chips driving
it.

Basis machines are both
Apple and CP/M compatible.
The company is at 4400
Munster, Postfach 1603, tel
(0251) 77169 or 617045.

Mad optimism

MAD computer launched the
MAD computer at Hanover.
So did Corona launch the
Corona. In both cases, the real
message was simple: not ‘here
is a computer’ but ‘we’re about
to take Europe seriously’
which means that people will
start trying to get the machine
into their shops.

The MAD computer has
impressed people who have
seen it (it is vaguely IBM-like)
because of the unrestrained
claims that founder John
Nafeh has made for his design.

The most significant thing
about the machine is that it
uses Concurrent CP/M-86 for
the main operating system,
besides the IBM-like MS-
DOS. The concurrent idea has
yet to be tested in general use,
but is wonderful enough in
theory: you can run as many
prbgrams as you have space
for, all ‘at the same time’
without having to stop each
one, close files and log off
before moving to the next. In
other words, while working on
Supercalc, you can check
somebody’s phone number
under Cardbox, and register

another widget sale under
TABS (or whatever).

Nafeh is curiously wordy
and uninformative about the
rest of the system. His
promotional document talks
airily about how he has
‘designed the processor to run
with totally new proprietary
software which is now being
developed for us, based on
developments in Artificial
Intelligence’, which means
that the software is not
available and does not work.
He says that this ‘revolutionary
software will transform the
entire understanding of small
computers and their
programs’, which means that
nobody yet knows how to use
it. And he adds that ‘we’re
talking about major changes
that are as near as 18 months
away’, which means that none
of the people working on the
software have yet been able to
give arealistic estimate of
when they’re likely to finish.

Never mind: perhaps he
really means it, and one day it
will be wonderful. By the end
of the year, he says, he will be
producing 25,000 systems a
year. I deduce, therefore, that
until the end of the year, he
will be producing rather fewer.

However, my scepticism is
not solely derived from the
vagueness of the promotional
literature.

Itis based on the fact that
the ‘advanced 16-bit processor’
referred to in the glossy
literature is apparently going
to be the Intel 80186, which is
indeed a very advanced chip,
and an expanded and glorified
version of the 8086, which is
the ‘big brother’ of IBM’s (and
Sirius’) 8088.

Itis alovely chip, compared
with the 8088, but nothing I
have heard about it included
the fact that people would be
able to buy thousands before
the end of the year. And as for
having fully debugged software
to run on a system using it —
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well, P’ll believe that when I
seeit.

You can ask for details from
3350 Scott Blvd, Building 13,
Santa Clara, CA 95051, tel
(408) 980 0840.

Pocket Apple

Looking just like any other
pocket calculator of the Sharp
portable computer variety was
apocket Apple called the PA-2
Kiwi.

It was shown by the very
well-known user group’s,
Assmann System, subsidiary
complete with a parallel disk
interface — and a disk.

It can also be connected to a
real Apple at any stage for
transfer of information.

The price for the machine
itself, with a piffling 8k of
memory (expandable to 32
max) is an equally modest
DMS800. The single disk,

‘including interfacing, costs
more than that at DM1000 —
but it was a very nice slimline
drive.

The display is not one that
you will ever use for graphics,
because it shows a single line of
16 characters on an LCD
screen.

But since the machine
includes its own clock
(program readable) and an
interface either to
monochrome or colour tv, the
queue for samples alone could
be a long one.

Assmann supplies not
Applesoft, but Kiwisoft Basic
(very similar to my hasty
appraisal) plus Pascal, Pilot
and Lisp languages.

They can be contacted atthe
following address: Assmann
Informatik 2000 Gmbh,
Industriestr 5, D-6380 Bad
Hamburg 1, tel (06172) 106-1,
telex 0415158.

Something to
declare

On the subject of portable
computers, my own frequent
travels through American
customs with an Osborne have
taught me the following useful
lesson: ‘when they ask you to
openitup, they don’twantto
see the inside. They want to
see the Made in USA plaque
next to the on-off switch.

No,Idon’t know anybody
making such stick-on labels for
other systems. Sorry.

Link or
lock-out

American firm Quadram

-showed a colour display

controller for the IBM micro.
It differs from most in allowing
16 simultaneous colours, and
there are versions which
considerably expand the detail
at which the machine can
manipulate pixels.

Rumours of an Apple-link
card which will let IBM users
run Apple software are
exciting, but the company
wouldn’t confirm it, and there
are obvious legal hurdles to
clear. Apple tends to take
imitators to court, and even if
it doesn’t always win, itis
stupid to count on thisin
advance.

Quadram is on (404) 923
6666.

IBM black box

A Japanese firm which is
pinning its faith on the same
humorous iAPX186 Intel chip
is Kyocera, a firm which was
strangely offended by my

1 admission that I’d never heard

of them.
One would think this was

| natural, since they say that

they sell to other people, who
put their own badges on the
boxes of the Kyocera imitation
IBM machines.

The company makes
everything from ceramics to
chips to circuit boards, and
decided the logical thing was to
turn these bits and pieces into a
computer.

So it showed a super-IBM
black box. Its keyboard has a
mouse-hole (mice are things
for controlling the cursor
position on a screen) and the
processor has a set of slots
which let you plug other,
rather cheaper, processors into
the back and run them as parts
of a network.

Price, they said, was their
business. Butthey assured me
that there would be no pointin
starting the venture if they
couldn’tdoit for a lotless than
IBM, even after their
customers had put their own
badges on and taken their own
profit margin.

The company also makes
artificial hips, knees, and
teeth. Don’twrite to Japan:
they have offices in America
and Germany. The German

Birthday party
Sometimes it’s hard to believe
it, but PCWis five years old
this year. As Europe’s first
microcomputing magazine, we
got off the ground in February
1978 as a bi-monthly magazine
catering for what was then a
very obscure hobby indeed.
Now we outsell all the other
upstart mags by a long margin
and there’s no sign of the
market’s expansion rate
slowing down.

To celebrate our fifth
birthday, we decided we ought
to hold some sort of a booze-
up. The Reptile House at

‘London Zoo was the

unanimous favourite as a

Outgoing Editor Rod
£5000 to winner Stan Higgins.

venue until we realised that
quite a few of us probably
wouldn’t be let out again. So
we held it in the cosmic gloom
of the London Planetarium
instead with Isaac Newton and
Albert Einstein (or, rather,
effigies of them) staring
disconsolately at all sorts of
micro industry persons making
idiots of themselves.

the occasion to presenta

cheque for £5000 to the winner
of the great PCW Manhunt
Competition, Mr Stan Higgins,
who surprised us all by ringing
up with the correct answer 1
when the ink was hardly dry on
his copy of PCW! '

Peter Rodwell

The PCW ‘Gang of Four’ - its Edirors, past and present. Left to
right they are Meyer Solomon — our first Editor — David
Tebbutt, Jane Bird - our new Editor - and Peter Rodwell.

well hands over the Manhunt prize of

And we took advantage of

phone number is (07153) 611,
and the American phone
number is (619) 279 8310.

Corona’s arrival at Hanover
was more auspicious, since
that company is actually
shipping IBM compatible
equipment. And while I was
watching, people from
Peachtree came up with
diskettes of IBM software, and
shoved them into the Corona
disk slots, and they ran.

Compag, the best-publicised
of the look-alikes, is very acid
about Corona’s claims to be
compatible, because Corona
has improved on IBM’s
graphics.

The claim that Corona
people make is that they are
MS-DOS compatible, which
means that when they send a
listof instructions to MS-DOS,
that program will make their
system do exactly what the
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The Portico MIRACLE microcomputer

a very uncommon portable.

HIMPORTICO TECHNOLOGY LTD.
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IBM system would do. But just
because they’re MS-DOS
compatible it doesn’t mean
that the IBM PC will
understand all the Corona’s
graphics instructions.

Anything which is not bit-
for-bit the same is going to
(very often) need careful and
time-consuming re-writing.

The portable version of the
Corona is a great deal cheaper
than the portable Compagq.
This, said the marketing folk I
talked to, is why the Corona
power supply will be set up
either for European, or for
American, voltages. The
cooling fan, for instance, just
won’t work in both countries.
You have to take the old one
out, and put in a new one (not
an end-user skill at all).

Indesk-topcomputer
systems, such thinking is silly.
~Inportable systems, it is plain
potty. ‘Here is your computer,
and it fits under an airline seat.
Justdon’t take it too far.’
Exactly what we’ve all been
looking for.

Computer
phone

Toshiba has apparently
cracked the problem of making
a phone look modern without
making it useless to a
computer. Most modern
phones won’t work with an
acoustic modem. Toshiba’s
won’t either, but it hardly
matters because the phone is
just one more peripheral of
their latest micro.

The Computer-Phone
1 obviously has along way to go
before it appears on our desks,
however. No details of the
micro, its data processing
abilities, or its prices, were
available.

Not so
sharpish

Sharp showed a lovely system
with a cheap colour plotter
(not printer, plotter).

Actually, Sharp showed
several brilliant new machines,
and then disappointed visitors
by admitting that it ‘knew
nothing about their
specifications, when they
would be available, or their
price’.

That is obviously a slight
exaggeration. What the

company means, of course, is
that it will first try to see what
the market will stand, and
what the likely effect will be on
existing machines, before
letting these nice machines
into Europe.

The M2700, just a keyboard
with a tape cassette built in (no
display-youhave toget a
colour tv) had the plotter
included in an overall DM 1600
price tag. ‘It will appear in the
autumn, perhaps September,
perhaps October,’ they said on
the stand.

Without the plotter or the
cassette drive, the price would
be DM900. They did say that it
would ‘not yet’ run CP/M, but
wouldn’t actually say that it
would ‘one day’ runit.

The incredibly good display
on the X1 model (it had a
‘Galaxians’ look-alike game
with fruit and vegetables, all
with little grimacing faces,
instead of the swooping aliens)
can be ‘mixed’ with the output
of a video recorder.

This product was so secret
that they wouldn’t even admit
that the video player was a
video player, in case they were
tricked into making an
admission.

Joking aside

Wonderful joke from Jack
Tramiel, boss of Commodore:
‘We are the number one micro
computer company, our pro-
ducts today include the 500
and 700 range with an add-on
processor providing the Intel
8088, MS-DOS, Concurrent
CP/M-86, and we are now
shipping our new portable ver-
sion of the Commodore 64.’

All that was presumably to
make sure his audience
realised it was a slightly late
April 1st joke. Then came the
punch-line: ‘We like Lisa, but
it’s just a tiny bit too pricey.
So we will produce a machine
with all the features of Lisa,
for $2000 to $3000, by the
end of the year.’

Somebody had the temerity
to doubt this, and expressed it
by asking whether the
software would be ready on
time. Software is what makes
Lisa-type machines possible,
and it is also what makes
them impossible, because it is
so complex.

There are good reasons to
think that the thing might be
late. One: at Hanover last
year, a hapless Commodore
employee promised us that the

The typewriter in.this picture is a computer. It is the Olympia
ESW 103 KSR, and KSR stands for Keyboard Send Receive
—which means it can be used as a terminal to a remote

computer.

To demonstrate it, Olympia linked the machine to British
Telecom’s Dialcom service, now called British Telecom Gold:
It worked. At £1,098 plus the cost of the acoustic modem, it

ought too.
Olympia is on 01-262 6788.

700 machine with concurrent
CP/M and MS-DOS (see
above) would be available last
September. Two: despite what
Tramiel said (see above) you
still can’t get an ordinary 700
in any shop I know of. Three:
Apple has been working on
Lisa software for four years,
and still hasn’t got it right,
Four: Commodore lost its best
designers late last year, and
any super-Commodore
replacement under a deal with
Zilog can only be six months
old. It is just barely possible
that the hardware might be in
prototype form by now.

And even the portable 64 is
something which has been
around in photographic form
since January, without pro-
gressing beyond that to the
form of a product which I can
take home and test, never
mind one which you can go to
a shop and buy. And if ever a
system was debugged in
advance, it must be the port-
able 64.

So: put your money where
your mouth is, Jack and tell
us where the software is.

‘We’re showing the software
to our major customers,’ said
Jack loftily, ‘not the press.’
Heavens, I wonder why.

Pricey portable

After the Commodore joke,
the Siemens joke fell a bit flat.
It takes a certain amount of
nerve to offer an ‘IBM com-
patible microsystem’, and not
know whether MS-DOS is
available (‘Later this year, we

1 vice, and it announced, on the

hope,’ said the executive in
charge of the display piously),
and it takes even more nerve
to admit that when it comes to
disks, the company ‘plans’ to
have it able to read IBM
disks. And when you have a
portable version weighing
12kg it is probably sensible to
put two handles on it, not just
one. But the punchline, that
this ‘compatible’ system will
cost DM12,000 (the same as
the IBM itself) does lack a
certain sparkle compared with
the idea of a $2000 Lisa
machine by Christmas. (Oh,
ho ho ho ho, hee hee hee')

Ask a silly
question. . .

IBM’s own joke was a little
esoteric. It is the prime con-.
tractor to provide the
hardware for Germany’s
Prestel (Bildschirmtext) ser-

second day of Hanover, that it
would not be able to deliver
the hardware on time. It
would not be working until the
second quarter of 1984.

But, said IBM earnestly,
despite the early delay, after
that the project would
gradually catch up with the
original schedule, and in the
end would be completed on
time, ‘and as more and more
you come to the end of the
project in Germany, the delay
will become more and more
less,” added the paid optimist.

Then he turned his innocent
high-wattage IQ eyes on me

PCW 107



NEWSPRINT

and asked with palpable puz-
zlement: ‘Tell me, why is it
that all English journalists
here ask about the
Bildschirmtext contract?’

I can’t think. Perhaps to
take their minds off the
Christmas $2000 Lisa (Ha ha,
oh, ho ho ho! Ooh, hee hee
hee!) from Commodore.

What'sina
name?

Anderson Jacobson launched
a Canadian portable which

runs IBM software, and is
called the Hyperion, in
Britain. Because the company
is known as AJ to its agents,
they decided not to call it the

| Hyperion, but the Ajile.

Yes, I think so too. Never
mind. Within a week,
Hyperion’s makers, Bytec,
had launched the product
themselves in Britain, under
the Hyperion name, through
Gulfstream.

So I had a nice, quiet little
giggle at Hanover, where I
found the machine sitting on
the AJ stand. It was called the
‘Agile’ (with a G). I totally

IBM users contemplating a
move up to the IBM XT when
it arrives in the UK should
proceed carefully — dif-
ficulties exist between the
machines which could make
the transition less than
smooth.

To all intents and purposes
the new XT machine is vir-
tually the same as the IBM
PC. It has the same keyboard
‘and the same CPU, for exam-
ple. The major differences are
the integral 10 Mbyte hard
disk drive, 128k standard
main memory and a new 360k
floppy drive from Control
Data.

Looking inside the machine,
though, there are some things
to be wary of.

The XT comes with eight
expansion slots in total —
although three of these will
already contain the floppy &nd
hard disk controllers and a
synchronous communications
board — although it is not
clear which three of the slots
are shorter than those on the
PC. Also, the slots are
bunched much closer together.
The result of all this is that
some cards obtained from
independ-
ent hardware manufacturers
for use on the PC will not be
transferable to the XT. And,
even if they are transferable
the closer positioning of the
expansion slots means that the
plastic casing may well have
to be modified (with a hack-
saw or file) to allow the con-
nectors on the non-XT board
to extend out of the back of
the machine.

On the other hand, the fact
that a board fits correctly,
doesn’t guarantee that it’s
going to function correctly. In
addition to the slot changes,

Transition to IBM XT

IBM has introduced a new
40k ROM on the XT. This
does things like checking how
much memory is available. A
few PC users may come adrift
at this point. Some independ-
ently produced RAM cards
are not supplied with small
rocker switches that can be set
to indicate to the system how
much memory is on board. So
the ROM may not be able to
read the RAM. (Incidentally,
the new XT ROM will not be
available as a separate item
for installation in the PC.)

The story going around
here, is that these boards will
most likely be unusable with
the XT. Another thing the
new ROM will do is check to
see if the XT expansion unit
is connected to the machine.
This new product consists of a
second 10 Mbyte hard disk. A
similar expansion unit has
been designed for the PC as
well and this offers essentially
the same facilities. The PC
version costs $3390 while the
XT version costs $2695. (The
extra cost of the PC version
may be due to the extra cir-
cuitry that has had to go into
the unit.)

In terms of using the XF to
run software developed on the
PC, there should be less of a
problem unless the code
depends on the ROM memory
to a large degree. In this case,
programming may have to be
adapted to link neatly with the
new XT ROM.

Since the XT is the first
IBM machine to feature
PC-DOS (MS-DOS) Version
2, the inevitable differences
between operating system ver-
sions will also have to be
dealt with by users.

Jfrom Robin Webster in
Chicago

failed to explain to the AJ
man why I was laughing.

Executive perks

Osborne didn’t launch the new

. portable computer — the

Executive — at Hanover
before I left but, although it
was eventually announced
there, plans to get it into the
European market are way,
way behind plans to launch it
into America.

The Executive has much
more memory than the
Osborne I, and uses the
newer, more friendly CP/M
Plus operating system. It has
a bigger screen, and all the
other things that people didn’t
like about the first model have
been improved (except the
capacity of the disks which
remain at 180 kbytes each) —
so a lot of people will be
pleased.

But it isn’t yet clear whether
the extra board that gives it an
8088 processor (as shown by
IBM in the PC) and MS-DOS
will be a plug-on, or an add-
on, or a separate box. That
will be the Executive II.

Neither machine will be
freely available in the shops
before October in Britain.
Theoretically, Americans will
get these a long time ahead of
us, but in practice they will be
in pretty short supply there,
for a few months, too.

Price in dollars is $2600.
More details next issue.
———————————

Inner conflict

Our own Acorn got two nasty
surprises out of the West Coast
Faire: first, somebody has
beaten them at their own game
of producing a 32-bit machine,
and second, they are going to
have to get heavy with
somebody who is using the
Acorn name.

Acorn’s claim to immortality
always rested on the BBC
Micro’s ability to withstand the
future —to be upgraded, year
by year, into the latest design.

This year, of course, the
latest designs are starting to
show the most powerful
processor chips, and these
have enormous 32-bit data
words. That means, where you
and [ use eight-bit bytes to
store things in, and can have up
to 255 different characters to
choose fromin each byte, they
have 32-bit words, and can
store 2 to the power 32, less

Acorn antic

We recently received a BBC
microin the PCW office, on
order from Acorn. When it
arrived, it was minus a cassette
lead. Well, perhaps you have -
to order it separately, I
thought. But no, no sign of a
cassette-connecting lead on the
order list. So I rang Acorn.
‘Does the lead have to be
ordered separately?’ I asked.
‘No,’ I was told. ‘We’ve
discontinued them.’

Surya

one, different characters.

Inner Vision got into this
market in a very similar way to |
Acorn’s proposed 32-bit add-
on for the BBC micro. But
instead of designing their own
complete system as the
foundation of the big one, they
just produced a board which
any S100 system user can plug
in.

The board has a Zilog Z80
with CP/M on it, and next to
the nice, familiar chip is the
enormous National
Semiconductor 16032.

Software? Not much, but
quite a bit of helpfor those
who want to write their own.
The Z80 can be used to write
programsfor the 16032, and
files are stored (for the time
being, at least) using CP/M.

Inner Vision sells its dual
processor card for $2150, with
software costing $600 or so,
including documentation.
There is a 15 per cent cash
discount. Details on (408) 244
8474,

Wizardry

Anybody with two tape
cassettes can ‘borrow’ software
for the VIC. Not too many
people can copy their friends’
plug-in ROM cartridges—
which is why the Video Wizard
bothered the software industry
so much at the Faire.

Itis sold as a ‘development
system package’ for video
games. It simply plugsinto
your VIC, providing you with
the documentation and the
hardware needed to develop
and test plug-in programs —not
just for the VIC, but also for
the Atari 400 and 800, the
Commodore 64, and also the
Atari 2600 and 5200 (whatever
they are) —for just $400.

And having developed your
game, it then lets you load the
software into a permanent
memory chip, and plug it into

108 PCW




NEWSPRINT

the target video games
machine.

Anybody who thinks that
this is all it will do is crazy:
obviously it is mainly going to
be used not to develop but to
copy existing cartridges.

Full details from Gloucester
Computer in Massachusetts on
(617)283 7719.

Obedient
Waldo

Waldo is a plug-in card for the
Apple that listens to what you
say, and then does things like
switch on the TV, ring bells,
improvise music, turn lights
on, etc. With a little luck, the
light it turns on will be the one
you ask it to. If not, then with
luck you will understand what
itsaysinreply.

It costs $600, with a voice
unit costing an extra $200, and
software controlling up to 256
remote devices costing $70.

Don’t ask me if I believe it. I
heard it talk, and I believe that
it will ring a bell at five o’clock
if you set it to do so—but as for
how good it will be at listening
to your voice, I refuse tosay.

Contact Artra Incin
Arlington, Virginia on (703)
527 0455, and ask them.

Pinball
construction

Star software product of the
show was certainly the pinball
construction kit from
Budgeco.

This is already available in
Britain through standard
games dealers, and to
understand how good it is, you
need first to have played

Chess
Toumament

The 4th European
Microcomputer Chess
Tournament will be held from
28 September to 2 October this
year. Entries are invited from
amateur chess programmers
and from manufacturers of
dedicated chess machines or
cassette-based programs.

The tournament will be an
integral part of the PCW Show
at the Barbican Centre.
Further information from
Tony Harrington, PCW
Magazine.

proper pinball, and then to
have played Budgeco’s original
pinball game on the Apple.

You are given a screen,
where on one side there is a
blank square, and on the other
there is a neat collection of
shapes that look suspiciously
like pin table furniture -
flippers, bumpers, jet
bumpers, rollovers, spinners,
drop gates, and so on.

With a joystick, you move a
little ‘hand’ icon around the
store section, picking up parts
and moving them over to the
screen. If you like, you can fill
the table with bumpers — you
can have as many as you like.

Then you can draw pictures,
in different colours, and shrink
them down to appear on
different parts of your pin table
as logos. You can set the
strength of the springs, the
flippers, and the tilt of the
table until you have it just
right. And finally, you canset
the scores.

After all that, playing
pinball seems almost an anti-
climax.

A prayer
answered

Your computer probably
needs a computer to help it —
especially when sending
messages down the phone.
Visionary Electronics has built
the computer’s computer, and
now I'shall explain why.

There is a silly problem in
connecting your computer to
the phone: when you doit, you
need software running in order
to send the coded signals down
the wire.

This sounds so obvious it
seems silly to mention it: the
trouble is that when your
computer is running
communications software, it
can’t run a database program.

So, you call up your micro
from afar and — with its clever
software — it answers the
phone, and can transmit
information back to you.

But when it becomes
apparent that there are 4000
possible names on the
database, and you need the
database manager to search,
you then have the irritating
problem of having to unload
the communications program
to make the search. At that
point you lose control of the
machine.

Visionary 100 is a little
(fairly cheap, around $300)

Manry companies use a language called APL (A Program-
ming Language — no kidding) as a management tool —
allowing staff (usually accountants) to write their own
programs for the big company mainframe.

Eddie Bleasdale, the man leaning on the disk unit of the
Bleasdale BDC600 computer, reckons that by supplying these
people with his Unix-based supermicro, he will give direct
control of computing to departments who use a lot of com-
pany mainframe time, or a lot of remote time-sharing

services.

The price of this super-micro — well over £10,000
minimum — does mean that few other people will be in the

market to buy one, however.

The version of APL that he runs is the Dyalog APL, which

is Unix-based.

Details from Dyadic Systems, the suppliers of the
language, on (0252) 547222, or from Bleasdale on 01-828

6661.

box which does all the
communications work and,
with a little more evolution,
will actually let you use your
own computer when you are
somewhere else. Details are
available on (415) 751 8811.

No free chips

There are those who will say
that the Beebug (BBC Micro
users’ group) people have
been bought off. I won’t say
that, but only because I know
Beebug has not been bought
off. Appearances are against
them.

The group started a battle
with Acorn, saying that the
initial versions of the machine
were faulty, and that Acorn
should provide the replace-
ment part (a memory chip)
free to its customers. Acorn
mnsisted on charging £10 for
the new chip, unless you ‘need
it’ for things like disks.

Acorn has now come to an
agreement with Beebug. This
agreement does not, unfor-
tunately, mean that Acorn is
no longer charging £10 to
replace the chip.

Instead, it means that
Acorn supplies the chips to
Beebug, which supplies it to
members at £5.87 including

VAT. The advantages to both
parties are obvious: Beebug
gets a nice stick with which to
recruit from the nearly 100,000
users out there, adding to the
16,000 members it already
has, while Acorn relieves itself
of the work of distributing the
things.

Honestly, I suppose I must
admit that I never expected
anything different from this
battle. There were over 50,000
BBC Micros with the proto-
type chip in it and, at £10
each, that was half a million
pounds to collect. Not the sort
of thing Acorn could really be
expected to write off on the
altar of good public relations.

But I find the slightly self-
congratulatory tone of the
announcements from Beebug
and Acorn just a bit sour.

Parting
company

North Star, makers of
Horizon and Advantage,
revealed that for six months or
so they have been a subsidiary
of a large American con-
glomerate called TRW.

They also revealed that the
deal with UK importer
Comart was ‘over by mutual
agreement’ and that they were
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512x 512 GRAPHICS

Digisolve offer you a way to increase your graphics speed and resolution. Using a high speed graphics processor, our cards
draw lines and characters FAST. The graphics processor works in parallel to the host machine, and gives you the power of
using a co processor specifically designed for graphics. With drawing rates of up to 1,500,000 pixels per second, lines
appear instantly to speed up your plotting.

With the resolution, we offer new possibilities for software and systems. No longer is it necessary to consider one of the new
16 bit personal computers because of their better graphics. Digisolve offer a card designed for the Apple II to give 512 X
512 monochrome graphics. With the development of an 80 X 57 line Visicalc and Applewriter pre-boot, serious business
users are no longer finding 80 column cards good enough. We also offer a colour unit designed to connect to any computer
to give the same resolution but with 64 colours.

Digisolve are committed to the development of graphic systems and character display equipment and have a rapidly
growing software base to help you use better graphics.

APPLEII

Digisolve’s Apple IT High Resolution Vector Graphic Processor Card
quadruples the screen resolution and saves using up your Apple’s memory
space. The enhanced Applesoft support disc supplied with our card provides the
powerful graphics functions and simplifies the conversion of existing software.

* Draws vectors at up to 1,500,000 pixels per second

* 512 x 512 pixels resolution

* Graphics and characters mixed, allows proportional spacing and up to 85

characters by 57 lines of text

x * 64K bytes of on board memory will store two pictures for animation or have
one text and one graphics page

fi i T * 4 different line types for clarity

I S "I B * Blocks of variable sizes may be drawn to speed up area filling

* Read modify write mode for drawing cursors

* Screen read mode for dumping drawings to a printer

* £399 + VAT + P&P

SOFTWARE: Visicalc and Applewriter pre-boot. Architectural Design &
Modelling. Kitchen Design. Draughting. Report Presentation.

Turtle Graphics, TASC & Apple Soft software support.

VGP 64

Digisolve offer you high resolution colour graphics too. Designed to plug into
any computer with a bus host adapter. The VGP 64 gives you 512 X 512 pixels in
64 colours. With its own vector processor and 384 K bytes of memory your
computer can become a sophisticated graphics system.

* 64 colours that may be expanded with a pallette or extension video RAM card
R Sl * 512 X 512 pixels resolution with fast vector processor
B gt * 384 K bytesof video RAM on board
Fuepppespgpesn,  * 2 pictures may be stored simultaneously in full colour for animation
IR I * Inmonochrome 12 pictures may be stored and selected for display under
LR — -, software control individually or for animation
) * Available as a boxed unit complete with power supply, or in board form to
OEM customers
* Will plug into Apple, Commadore, IBM, Sage, S100 systems, PDP11 or any
computer with a bus
* Available in several versions: 8 colour £799 64 colour £899

<y o e e UM

VDU BOARD

COMING Digisolve offer you the cheapest way to make a scrolling VDU with
our intelligent 80 X 24 VDU card. With over 50 control functions the card
works at up to 19.2 K baud.

VGP64
* 80 Characters X 24 lines of text
53 et s : %{mrﬁcters l?'re properly formed with descenders
IV S ock graphics option
o = * Fully scrolling at 19.2 K baud

AIRE & CALDER WORKS * Keyboard and RS$232 data input
CINDER LANE, CASTLEFORD
WEST YORKSHIRE COMING SOON: Terminal emulations including TEK 4010 in monochrome
TELEPHONE: (0977) 513141 or 513382 and colour. Character displays 80 X 24 and A4 size
TELEX: 557661 AGRAM )
A MEMBER OF THE LAMBSON GROUP APPLE Il is the Trade Mark of Apple Computers Inc.
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negotiating with potential new
distributors.

And, like everybody else,
they launched a local area net
called NorthNet. To the slight
embarrassment of fellow
TRW subsidiary Datapoint,
the NorthNet system doesn’t
use ‘token passing’ but ‘con-
tention management’ — and if
you don’t understand that,
don’t panic. All these net-
works are hopelessly pre-
mature anyway.

e ————

Olivetti add- on

Olivetti isn’t sure that it’s all
that important, but the M20,
just as an aside, now runs
standard operating software.

That is: it runs CP/M-86
and MS-DOS on an add-on
processor. '

You had to be pretty keen-
eyed to spot this. The
announcement spent a
paragraph talking about how
the machine was ‘oriented
towards professional
applications’.

Then it said it was ‘suitable
for use in many other
applications’.

Then the text dwelled
lavishly on the Zilog Z8001
processor, the disks, the
screen, the graphics, and the
keyboard.

Next, the fact that the
screen could be adjusted took
up a fair amount of print.
Windows were mentioned.

After that, we were told that
the M20 ‘is able to work with
other computers as a terminal’
and that, in turn, ‘other
peripherals could be attached’
to it. These included, we were
informed, printers.

Finally, on the bottom of
the page, the announcement
said that the M20’s operating
system, — PCOS, Pro-
fessional Computer Operating
System — “is exclusive to
Olivetti, and fully exploits the
system’s potential.’

There was another page. It
began with a nice, fat
paragraph on Basic 8000,
assembler and Pascal
languages. It mentioned all the

OLI brand software.

1 And then just fleetingly,
before passing on to the last
paragraph which told of a
possible local area network
(Oh, no! Not another one! —
Ed) there was the shy little
announcment:

‘In its bi-processor version,
incorporating an Intel 8086
processor, the M-20 is also

CTUK!

NEWS

spare time activity.

Computer Town UK! is a rapidly expanding network of
computer literacy centres where members of the public are gtven
free access to all sorts of computer equipment.
of those willing to offer time/resources. You can find a
Computer Town anywhere — they're often in libraries or
schools. The aim is to make micros enjoyable and non-
threatening, so axe-grinding of any sort is banned. Guidelines
are available for those interested in starting up their own
"Towns. Writeto: CTUK!, PCW, 62 Oxfora&'
WIA 2HG. Remember to enclose an A4 SAE for your reply.
Please don’t ring PCW for information as CTUK! is entirely a

his is courtesy

treet, London

| use of micros to help the
 disabled. Information

The Gremlins have been out in
force on PCW over the past
couple of months. The place
where their assault has been
most noticeable is this page,
CTUK! News. Perhaps they
don’t like the idea of mixing it
with Newsprint and this is their
way of showingit... Never.
mind. We’re sorry you didn’t
getto hear about the nation’s
computer literacy project for a
couple of months and promise
to do our best to keep things
running smoothly in future.

The great thing about having
missed a couple of months is
that we’re now in the happy
position of having plenty to
report on, some of it recent,
other parts — due to our little
disasters — not so recent.

New Computer Towns:
Lowestoft:

Contact: J G Batch, Central
Library, Clapham Road,
Lowestoft. Tel: 0502 514162.

This "'Town actually began in
October 1982 and we’ve only
just heard about it. It meets
every Monday evening from
7-9.30pm in Lowestoft
Library. It’s run by library
employees with the support of
Suffolk County Library.

They have lots of games
running on all sorts of micros
and are writing some of their
own ‘serious’ software. The
*Town also acts as a contact
point for those wishing to buy

hardware.
Watford:
Contact: John Byfield,
Moonrakers, The Rutts,
Bushey Heath, Herts WD2
1LH. Tel: 01-950 1041 (home).
CT Watford beganin
January 1983 in the Central
Library, Watford. Meetings
are held between 7-8.30pm
every other Friday. This "Town
desperately needs volunteers
with knowledge and/or
equipment who are willing to
help out.
Rayners Lane:
CTUK! Club.
Contact: Derek Knight or Bob
Carter. Tel: 01-866 9185.
Meets alternate Saturday
afternoons from 2.30-4.30pm.
Beganin early February.
Volunteers needed!
Other News:
Join CTUSA!and get a
newsletter telling you all about
their activities and ideas.
Subscriptions: $15pa - under
16s; $25pa—adults. PO Box E,
Menlo Park, CA 94025, USA.
A visit to their offices during a
trip to the West Coast Faire
revealed a great deal of
interesting ideas on teaching
the public about computing.
CTUSA! publishes a range of
leaflets and booklets to advise
people who are running
"Towns and, although these
are geared to the American
population and its attitudes,

| have ideas and/or information

concerned —is it because we’re

they are full of interesting
information. CTUSA! is far
bigger than CTUK!,
comprising an office devoted
to the project and over 200
"Towns nationwide (and some
in Europe).
Newcastle-upon-Tyne
Polytechnic’s Handicapped
Persons’ Research Unit is
looking for information on the

gathered will be used towards a
microfair to be held in
Newcastle in summer 1983. If
anyone can help in any way,
perhaps they’d contact Peter
Curran, Exhibition Assistant,
1 Coach Lane Campus, Coach
Lane, Newcastle-upon-Tyne
NE77XA.

As for more recent news, we
seem to have a spreading of
CTUK! worldwide. One
Computer Town has started in
South Africa and a library in
Johannesburg wrote in for
guidelines. Computer Town
SA, under the guidance of
Nigel Sullivan-Tailyour, held
its first meeting on January
20th.

Andstill in the great
continent of Africa, one
Colonel Williams wrote to us
requesting information about
the project. Anyone who may

they might like to pass on to
him should write to: Colonel O
I Williams, Headquarters,
Training and Doctrine
Command, Nigerian Army,
Military Cantonment, PMBS81,
Minna, Nigeria.

Things on the home front
have, though, been rather
quiet as far as contact with us is

in disgrace?

Lastly, just in case you
hadn’t noticed, al!
correspondence should go to
62 Oxford Street. Maggie and
David have both moved house.

able to operate in the popular
CP/M-86 and MS-DOS
environments for which a host
of application programs are
available on the market.’

For the price of this add-on,
I was referred by the press
office on the stand to the sales
staff. They suggested that I
get the price list from the
press office. I suggested that I
had work to do, and left. I
suppose they see their sensible
move as some kind of admis-
sion of failure. . .

END]

Bigger and
better

PCW Show time is once again
approaching fast. This year, of
course, the Show’s all set to be
even bigger and better than
last year.

The Barbican Centre, for
the second year running, is to
be the venue. Dates are 28
September —2 October.

In the coming months, up

until the time of the Show,
we'll be issuing monthly
updates on exhibitors and
other bits and pieces of
interest. Regular visitors will
remember the chess feature of
old and the Scrabble
championship from last year.
These will both appear again
and the Scrabble contest will
be larger to cater for more
visitors.

More on Europe’s biggest
Microcomputing Show next
month — watch this space!
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BANKS' STATEMENT

=

Regular readers will be aware by now that I
have a considerable suspicion of all video
-and computer games. I am also aware that
such suspicion puts me into the minority.
1did, however, participate in a ‘computer
games’ incident recently that intrigued me.
To me it makes an interesting story, so I
will bore you with it. After that, we can
argue the toss about what it all means. . .
you know, WHAT IT ALL MEANS. ..

Right, the story.

An acquaintance of mine popped
round a couple of months ago to borrow
a bottle of scotch or something. What he
came for is now irrelevant, for while we
sat chatting, he spotted it — a home
computer sitting on my desk.

‘Ere, wossat?”” said my acquaintance
(actually he doesn’t talk a bit like that but it
heightens the dramatic effect, don’t you
think?). ‘That, my good man, is a home
computer,’ said I (ditto the last brackets).

Being as naturally inquisitive as the next
man, he decided to investigate, and soon
discovered the ROM cartridge pluggedinto
it carried some mention of a game not
totally dissimilar to Space Invaders. ‘Cor,
lesshavago,” quoth he, and reluctantly I
plugged in the joy sticks.

He then proceeded to tell me all about his
days at college where he had been, at one
time at least, the de facto Space Invaders
champion of the students’ union bar. At the
same time he was waggling the joystick and
decimating the display, flying saucers and
all.

Soon enough he had cleared the first
screenful while still on his second rocket
launcher or whatever the damned things are
called: there was one more to go. His score
continued to mount until it was several
orders of magnitude greater than anything I
had ever achieved in the half dozen times
I’d played the game.

Suddenly, disaster struck. From nowhere,
a treacherous Invader dropped a couple of
sneaky bombs and the war was over. Not

Suddenly, disaster
struck. From nowhere, a
treacherous Invader
dropped a couple of

sneaky bombs and the war
wasover. . .

only did the televised Fatherland lay
pillaged andin waste, but one ego sat before
the screen vaguely crumpled and defeated.
‘T used to be able to clear two screens every
time,’ the ego’s owner confessed.

As it happened I was soon to be the
source of redemption for that bruised and

battered ego, for my neighbour insisted that
it was now my go: that we were in some way
in competition. So I took my turn against
the invading hordes and, like many a battle
commander before me, got completely
wiped out.

Now this prompted quité a significant
reaction in my acquaintance. His spirits
immediately perked up because I had failed
to clear the screen even once. (I must admit
here that up until this point I had not even
realised it was possible to clear the screen
and continue the game, so badly do I play
it.) Ego was at once restored, machismo
came forth, Beating me at Space Invaders
had somehow elevated him to some point
where he perceived himself as definably
‘better’ than me.

What made it all the more interesting to
me was the fact that he was surprised, nay,
almost horrified, that I didn’t care about
either the game or who won. The impression
I gained was that I, in some strange way,
was less of a. . . dare I say it?. . . man than
he for not being good at Space Invaders
and, even worse, not being interested in
being good at Space Invaders.

Now my acquaintance is a good bit
younger than me; he must be to have been
able to play Space Invaders at college, so
attitudes have changed about what is a good
way to demonstrate one’s machismo. In my
young day it was silly things like drinking
competitions and riding round town seven-
up in an MGRB; all very conventional and
middle-class.

The personal computer and the games
program seem to be changing all this, for —
silly as they might have been (and in
practice, as harmless as they were) —those
older pastimes were at least real. We
actually participated in them, ran the risk of
being sick for a week or falling off the side of
the car as it careered round a corner. With
computer games it would appear that
individuals are being removed from contact
with reality. It becomes important to show
that one is ‘better’ at unreality than someone
else in order to prove that one exists and has
a part to play in life.

So much has been written in the past by
pundits, experts, genuine thinkers and the
like about what the computer/micro-
electranic/information technology revol-
ution can offer dear old humanity (even I
have made the odd mention of it in the
past). Much has been made of how the bad
aspects should be watched and controlled,
or how the use of machines by unscrupulous

‘individuals and governments could come to

dominate the actions, even the thoughts of
people. Much has also been made of how
the computers can be used to advance
knowledge, education and creativity to the
point where a kind of Utopia could be made
a practical reality.

Are we opting out of the real world into an illusory one? Martin Banks continues
his invective against those inviolable invaders from space.

MICRO MACHISMO

Now, my owii thoughts and aspirations
tend to side with the latter school of
thought. I cannot help but feel that the
personal computer in all its many potential
guises (most of which would probably not
be seen as a ‘computer’ at all) is like manna
from heaven. Almost as if there is a God
somewhere that is saying ‘OK, you guys
have managed.to cock up everything else
T've tried, let’s see what you can do with
this gizmo; let’s see if you can make this one
work to your betterment.’

Even I accept that, in reality, this is a
fond dream. I do not accept, however, that
the hopes and aspirations that lie behind the
dream should not be pursued; that all the
goals are unattainable. That some are
attainable can be seen now in music, where
the ‘computer’ in the form of the synthesiser

...50 attitudes have changed
about what is a good
way to demonstrate one’s

machismo.

et al has opened up the possibility for
individuals to display and develop their
creativity without recourse to ten years or
more of hard labour learning an instru-
ment.

As a musician myself (and a poor one) I
personally feel that coming to terms with an
instrument is the best way, but I am not so
much of a purist as to condemn those whose
urge to create now demands that they take
whatever route is available to circumvent
the drudgery. That, to me, is an excellent
use of the computer as a tool, a justifiable
means to to an end.

However, I cannot feel the same way
about games. Infact, I feel that they achieve
— maybe even deliberately achieve — the
exact opposite.

Here comes the splendidly elitist point in
the argument, for I cannot help but feel that
the games programs help to push individuals
down to some level of ‘lowest common
denominator’ of intellectual activity or
aspiration. It is elitist if only because, as
was pointed out to me by an admittedly
bitter teacher a couple of years ago,
‘waffling on about what good the computer
can do for individuals is rubbish. In reality
the vast majority are ineducable.’

Bitterness is often an over-reaction to
reality, but the essence of the reality
exists. .. many people can probably be
defined as ineducable; a lowest common
denominator approach to dealing with them
is probably sensible; the computer game is
probably the best way of giving them
something to do, something to ‘be’ in a way
that is harmless.

The demonstration of a machismo in
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being the best blitzer of screen images with
other screen images is probably better than
cxercising it by beating up one’s fellow
human beings in the flesh.

I can’t help feeling that it shouldn’t be so,
that even the games approach can be used
to better advantage, and that the personal

computer can add more to human endeavour
than it seems to be taking away at present.
If that sounds elitist and/or evangelical, so
be it.

Otherwise, it is going to be a rotten world
we will live in, though most of us will never
see it I'm not sure I will want to. All I'l]

want is to be locked in my little cell with
some nutrient tablets, a computer with
speech synthesis and recognition, and a
program called Eliza. At least that way 'l
get a decent conversation.

=
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Improvements
for Atari

I own a Vic-20, and I am

" thinking of selling it to buy
either an Atari 400 or 800. I
was put off because the
mathematical operations are
slower than the Vic-20, and
it can’t handle string arrays
of more than one dimension.
Could this be improved in
future if Atari develops a
new Basic cartridge?

Fai Yuen Chan, Congleton,
Cheshire

The speed of Atari Basic’s
mathematical operations is
‘dependent on the floating
point routines, which are
stored in a ROM separate
from the Basic cartridge.
Newell Industries have pro-
duced a custom floating point
ROM called ‘Fastchip’, which
is a direct replacement for the
original ROM. This cap give
up to 3% times the speed of
the Atari floating point
routines.

This new ROM can be
obtained from Silicon Chip,
302 High Street, Slough
(0753) 70639, price £29.95.

String arrays can be
implemented in Atari Basic by
using substrings. They are a
peculiarity of Microsoft Basic,
and are not in the proposed
ANSI Standard Basic, so
.don’t worry too much about
not having them. As far as I
know, Atari hasn’t any plans
for developing a new Basic.
However, Microsoft Basic is
available on disk for the Atari
and should be available on a
cartridge later this year.

Terry Cleevely

Alternative
keyboards for
Atari

Is there an alternative
keyboard available for the
Atari 400? It has a flat
membrane keyboard which I
don’t like. Any details would
be greatly appreciated.

J Cole, Broadstairs, Kent.
There are several full-stroke

N

Send your queries to Len Warner, 35 St Julian’s Road, St Albans, Herts.
Please note that Len cannot answer questions on an individual basis,

so please don’t send an SAE with your query.

keyboads-available for the
Atari 400. One is the B-Key
400 from Inhome Software.
This can be obtained from
Silicon Chip, 302 High Street,
Slough, for £79.95. It can be
fitted in a matter of minutes.
Another replacement keyboard
comes from Blaby Video &
Computer Games, Crossways
House, Lutterworth Road,
Blaby, Leicester (0533)
773641.

Terry Cleevely

Microshell for
180

The Unix operating system
has many useful features,
and I am beginning to regret
having got an 8-bit, CP/M
based system. Is there any
way of running Unix on a

780 machine?

G Dearden, Manchester
Unix, and the various

Unix derived operating sys-
tems such as Xenix, are
essentially 16-bit systems, and
take up more memory than
can readily be provided from
the 64k directly addressable
by an 8-bit CPU. However, it
is possible to obtain some of
the advantages of Unix

while running under CP/M.

The Microshell program
from New Generation Sys-
tems Inc — distributed in the
UK by Asro Information Sys-
tems. — provides many of the
more useful Unix features,
particularly that of redirecting
input and output. Thus it
becomes easy, for example, to
put the DIRectory listing to a
file, so that it can be sorted or
otherwise manipulated. In the
same way, the output from a
program in Mbasic can be
sent to a printer, without hav-
ing to change all the PRINT
statements to LPRINT!:

The TYP command in Mic-
roshell is similar to CP/M’s
TYPE, except that the display
pauses every 23 lines. until a
key is pressed.

Perhaps the stongest feature
is the Unix style Shell,
which allows commands to be
read from a file in a more
powerful and faster manner
than SUBMIT and* XSUB.

The last aspect of Micro-
shell T will highlight is its
ability to search for the
required file under program
control on all the active
drives, rather than just on the
logged-in drive.

P L Mcllmoyle

Commodore 64
clarification

I am the proud owner of a
Commodore 64 and would
like to ask a few questions
about itt When will Simon’s
Basic be available and what
commands does it provide?
Are Commodore planning
mini disk drives for the 64?
What users’ clubs/magazines
are there for owners? Will
there be any manuals
additional to the user guide
supplied with the machine?
Christopher Tipper, Char-
terhouse, Surrey

At the time of writing,
Simon’s Basic was scheduled
to be available on cartridge at
the end of April. It includes
commands to simplify opera-
tion of the video and sound
facilities, eg, PLOT, LINE,
CIRCLE, ENVELOPE,
PLAY. There are extra maths
commands: MOD, DIV,
FRAUC, binary to hex conver-
sion. String handling is
improved, with find substring
position, and insert string
within string facilities. Finally,
some attempt has been made
to introduce commands to
enable structured program-
ming in Basic, eg,

IF.. THEN. ELSE,
REPEAT...UNTIL,
LOOP...EXIT and
procedures. There is much
more, but this gives you an-
idea.

Commodore are not at pre-
sent planning to bring out any
so-called microdrives for the
64. The cheapest Commodore
disk drive available is the
1541. The 64 will support
CBM/PET disk drives when
the IEEE cartridge is made
available.

The only UK user club is
ICPUG, which as well as pro-
viding a national newsletter,
software library and discounts,

also supports regional group
meetings throughout the UK.
Contact the Membership Sec
at 30 Brancaster Rd, Newbury
Park, Hlford for details. There
are no magazines dedicated
solely to the 64 at present.
Commodore are producing
a Programmer’s Reference
Guide to the 64 which tells
you all that the initial user
guide doesn’t! It is an
excellent guide which indi-
cates how to use all the 64
facilities, such as high res
plotting, and altering the use
of RAM space. There is also
a book, Commodore 64 Com-
puting by lan Sinclair,
published by Granada at
£5.95.
Brian Grainger,
Independent Commodore
PET Users’ Group

First choice. . .

I am thinking of making the
Acorn Electron my first
computer, because I have
some computer experience
and I am very interested in
computer graphics. Can you
clear up a few points for
me? Are the graphics on the
Electron as good as on the
Atom? Is it possible to pro-
gram it to draw a 3-D object,
to rotate the object and
‘zoom’ in or out? Could a 3-
D map of, say, a valley, be
drawn so one could ‘fly’
through it?

O R Malik, Ealing

The Electron is essentially a
lower-cost entry to the BBC
Micro, providing the comput-
ing and display facilities, but
with the other built-in
hardware features of the
Beebon available for the Elec-
tron as bolt on goodies at
extra cost. Look carefully at
the BBC Micro specification.
If you plan to add many of
those features,-it may be
cheaper to start with the
Beebon. You may also save
yourself a long wait, since
both the Electron and some
proposed BBC add-ons seem
rather slow coming to market.
On your questions: Yes, and
there are several modes to
choose from, each with its
own advantages. Yes, but this
will be very slow unless only
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a small portion of the picture
is being moved. High quality
pictorial graphics can only be
achieved using enormous com-
puter power, or by
photographing separate frames
as stills and showing them as
a movie, or both. Realistic
surface shading needs very
fine luminance and colour
resolution. Yes again, but this
requires considerable
experience in graphics pro-
gramming, and definitely lots
of assembly language skill. If
you wish to use the Beeb
highest resolution (640x256),
then you may run out of
memory fairly rapidly unless
you are using a second
processor.

Sheridan Williams and Len
Warner

slyil)gzg directory

I have a problem with files
on my TRS-80 Model 1 disk
system, which has 2x40 track
and 2x80 track drives run-
ning under NEWDOS 80
V2. 1 have a time sheet sys-
tem which creates a file for
each client on the 80 track
drives. I have some 110 files
on the disks, which now have
zero FDES but about 108
grans left. Is it possible to
reserve more directory space,
as this would appear to be
the problem? )

T R Martin, FCA, Fulham
You are quite right; the trou-
ble is due to having filled up
the available directory space
before running out of disk
space. This is a common pro-
blem when using a lot of small
files.

A similar problem occurs
with CP/M systems, where |
often run out of directory
space on 8-inch double den-
sity. disks well before reaching
the maximum capacity of
some 650 bytes.

It is not easy to solve this
problem, as a specific track is
reserved on each TRS-80 disk
for the directory: this has a
maximum capacity of 48 files
on a 35 track disk, 55 on a 40
track and 110 files on an 80
track. While I believe it is
possible to circumvent this by
locating the directory
elsewhere on the disk, the
result is a very great slowing
of disk access speed. This
might just be acceptable for
loading a program, but it
would be out of the question

for running a program which
accesses files often.

You do not mention
whether you are using sequen-
tial or random files in your
application. A relatively sim-
ple solution is to use random
files, with each file holding
data for two or more clients.
You would then use the
FIELD function to split the
file up into its separate parts,
once it has been loaded from
disk.

CP/M users have the
advantage of being able to join
and split files at operating sys-
tem level using PIP.

P L Mcllmoyle

Printer
parameters

I also have a problem using
the new DMP400 printer,
which I would like to force
to produce 80 columns
instead of the normal 132.
This is for program listings,
so I cannot alter the program
output.

T R Martin, FCA, Fulham
Your printer problem is also a
fairly common one, so I will
give a general answer to help
as many readers as possible.
There are two approaches;
both depending on the printer
having the necessary features.
Read your printer handbook to
see if either is supported.

One way is to set a switch
selectable option to force an
automatic new line after 80
columns. The switch is usually
inside the printer, so changing
back and forth is inconverient.

The other method depends
on your printer responding to
various control codes sent to it
before the text to be printed.
Find the ‘escape sequence’ of
codes which will set the line
to 80 columns. Since the prin-
ter will keep this setting until
you choose another, you can
run a small Basic program to
PRINT CHRS$(), the codes
needed, before you print your
80 column file.

P L Mcllmoyle

Young
entrepreneur

I am 15 and write programs
as a hobby, but I would like
to sell them on cassette to
earn a little money for add-
ons. Where would I stand on
VAT? How can I market my

tapes, and can I use pro-
grams I have had published
in magazines?

(Name and address withheld
by request)

There are very many people
already marketing programs
they have written; you only
have to look through the small
ads in PCW to see. The com-
petition is fierce and unless
you have around £500 to
invest in a larger ad to start
such a venture you are
unlikely to catch the eye of
the mass of users. Don’t let
that put you off though. Test
the ground first to assess
demand. Start with a small ad
in a magazine that specialises
in your particular micro. Make
sure that you can cope with a
rush of, say, 100 orders in the

| first instance, and don’t bank

the money until you are ready

" to despatch. Keep clear and

detailed accounts. You will

‘not have to register for VAT,
. so no need to worry about
{ that yet.

You normally keep the
copyright to any material
published unless you sign
away that copyright, so you
can earn £25-£50 per printed
page for your program
published in a magazine, and
still be able to sell tapes of
later versions.

Another possibility is using
an existing software house,
who will market your program
and pay a royalty on each
copy sold.

Finally, there is Micronet
800, the Prestel personal com-
puter users’ group. Unfor-

“tunately, they ask for the

copyright, but if your program
is very good you can haggle

— they may want it anyway.
Please make sure that your
programs have been tested
and debugged thoroughly —
use several very critical
friends, offer to give them £1
for every error or sensible
criticism they find. If you are
not willing to do that, then I
suggest that you are not confi-
dent enough in your program
to market it. Remember that
people are entitled to their
money back if it does not do
what is claimed of it.
Sheridan Williams

Disk dilemma

Trouble with ‘back-up’ on
my CBM 8032 has corrup-
ted part of my primary disk.
Some files shown in the
directory give a ‘file not
found’ error, preventing disk
back-up. Could you give a
routine to read the file
names from the directory
into an array, so that I can
use it in a file copy program
which skips the corrupted
files on the primary disk.

A J Willis, Beaconsfield
People who are getting deeply
involved with the PET/CBM
micro should invest in Pro-
gramming the PET/CBM by
Raeto West, published by
Level at £14.95 (or £15.90
post paid from Mol, St
Albans 52801). Chapter six
deals at length with disks, and
on page 218 you will find a
routine to read and print the
disk directory, which I am
sure you will be able to mod-
ify to store the directory con-
tents instead.

Len Warner

‘Sooner or later, Clive, someone is going to find out.’
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Since late 1979, either 400,000, 250,000
or 200,000 (depending on the source) peo-
ple have reached into their pockets, pulled
out either $200, £150 or £125 (depending
when and where they were buying) and
walked away with a copy of the famous
Visicalc program. Just to save you reaching
for your spreadsheets, I can tell you, taking
the most conservative figures, that adds up
to a total value of sales around £25 million.
Not bad going for a product written by two
MIT graduates with a third floor apartment
for an office.

Since those early days, the two MIT
graduates, Dan Bricklin and Bob Frankston,
have grown into a company (Software
Arts) of 50-plus employees, and Visicalc is
now available on more than ten different
machines, from PETs to IBM PCs. There
are also a score of imitators —some have
been covered already in this series — and a
host of Visicalc add-ons and ‘improve-
ments’ produced by independent manu-
facturers.

In this article we will look at a series of
improvement products produced by a UK
company named Vergecourt. Basically, a
fairly high percentage of those 200,000-
plus purchasers bought the Apple Il version
of Visicalc —this being the original version.
Accordingly, all Vergecourt’s (spreadsheet)
products are aimed solely at that consider-
able number of Visicalc users on Apple.
And it has reputedly sold ‘into four figures’
of Visicalc enhancements in the 18 months
since its first product was launched.

Its top of the range product, with the tor-
tuous title of ‘Super Expander 80.2°, pro-
vides you with the facility to create and
manipulate very much larger spreadsheets
than are possible with Visicalc alone. It
also interfaces Visicalc to a selection of 80-
column display cards and provides several
additional command facilities: enhanced
formatting, validation, fast data entry and
so on.

Of course, if you want to use these
facilities you can’t just buy the software
you must also dip into your pockets for
some relatively pricey hardware. You will
need Vergecourt’s Ramex 128k RAM card
at £295, and (optionally — you can stick
with 40 columns if you want) an 80-column
card costing typically £150-£200. If you
really want to build up a huge spreadsheet
model you can also buy another 128k
RAM card which would permit your
speadsheets to consume up to 25k — over

ARE

WHICH SPREADSHEET?

EXPANDING THE APPLE

Visicalc on the Apple is usually limited by the 40-column display and 25k of free RAM. Mike Liardet
investigates Vergecourt’s answer to the problem.

ten times as much as can be handled by
Visicalc without expansion RAM.

A roofrack for the
Apple

Suppose you use a small van for general
fetching and carrying but you find,
occasionally, that it just is not big enough.
A nice cheap option is to buy a roofrack.
This would enable you to deal with the
occasional extra load, without the expense
of trade-ins and higher running costs. Of
course, if you regularly and grossly overload
then you will be heading for big trouble,
since although the roofrack can stand the
strain the small van undoubtedly cannot.

Well, of course, the sort of enhancement
product being considered here is rather like
the situation with the van and the roofrack.
Yes, it can be extremely useful, enabling us
to create very much larger spreadsheet
models than was previously possible, but
we are still stuck with the Apple II’s pro-
cessor speed and disk capacity, etc. If it
takes, say, 30 seconds to calculate a 24k
spreadsheet model, then it’s going to be at
least five minutes on an equivalent 250k
model. If an Apple disk can hold only 130k
of data then we need two whole disks to
save one full 250k model.

So, the moral of all this is, spreadsheet
memory expansion facilities, used intel-
ligently, can be of great value: you don’t
need to trade in your existing machine. You
don’t need to retrain for some other pack-
age. You don’t need to convert all your
existing models, etc. If you do ever push
these facilities right to the limit then, unlike
the roofrack, it won’t blow up your machine,
but will just become progressively more
sluggish and tedious.

Visicalc alone

Before looking seriously at Vergecourt’s
offering, let’s consider what we can do with
Visicalc alone. Visicalc owners can safely
skip these sections.

The Visicalc package is supplied as a
floppy disk, in a stout simulated leather
ring-binder, containing nearly 200 pages of
documentation, quick reference card and a
few other odds and ends. The disk is
specially prepared so that it cannot be
copied by the standard disk-copying facilities,
so if you want a backup copy (and I would
advise everyone to have one), you must

either send off the registration card with
payment for one, or else buy one of the
many advertised programs capable of
copying Visicalc (and other similarly
‘copy-protected” programs). Whichever
way you obtain your backup copy, the
copyright still applies with the possibility (if
you should so much as lend it to your pal
down the road) of ‘. . . damages up to
$50,000 . . . up to one year’s imprisonment
..., to quote from the front of the manual.
It’s enough to scare you off buying it!

As I have already mentioned, Visicalc is
available on avariety of machines, but here
we are just considering the Apple II. With |
the Apple, all that’s needed is a single
floppy disk drive, but of course an extra
drive and printer would be advisable for
most users. With this set-up you can create
spreadsheet models consuming up to 25k of
RAM. If you add a 16k RAM card (avail-
able from many suppliers including
Vergecourt — it costs £75), then without
any modification or extra software utilities
the 25k limit is extended to 34k. Why 'is
there only a 9k increase from a 16k card?
Well, there are various technical difficulties
that prevent full usage of all RAM on the
card.

Once you have Visicalc working with the
34k limit, then you have as good a
spreadsheet system as is generally avail-
able today on any 8-bit micro. That is to
say: if Visicalc was a brand new release |
today, I would still give it a good review. It
surpasses many of its imitators, with no
major signs of ageing.

In addition, a major advantage Visicalc
holds over the other spreadsheet systems is
the enormous variety of add-on facilities
that have sprung up around it. Thus, if you
want training you can go on a course or buy
special training disks and documentation. If
you are mathematically inept and have a
fairly standard requirement, then there may -
be a ‘template system’ which will set up the
Visicalc model for you, etc. Of course, the |
Vergecourt products are part of this list of
add-ons.

Using Visicalc alone

The Apple version of Visicalc is a complete
turnkey system. To get started, put the disk
in the drive, switch on and you are fairly
instantly treated to the world-famous dis-
play. Part of the screen is displayed in
inverse characters (ie, white background):
a status line at the top, followed by a
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prompt line and then, skipping a blank line,
we have the inverted ‘L’-shape for the
border of the spreadsheet itself. At switch-
on the spread-sheet area is completely
blank, except for the cursor at the top left-
hand cell. On screen at any moment 20
lines four spreadsheet cells wide can be
displayed. Of course, as the Apple screen is
only 40 characters wide, that is all there is
room for (until you upgrade with Vergecourt),
but like most of its imitators, Visicalc
permits cell widths to be changed. So if you
are working with small numbers you can fit
more cells in the width available, but you
are still stuck with a maximum total of 40
characters across. )

The Visicalc manual has two major sec-
tions: a tutorial arranged as four lessons
and an extensive reference section. In my
opinion, the manual is so good that I can’t
imagine how the Visicalc training vendors
ever sell anything. The four lessons are
designed to take you from complete novice
through to fumbling expert after just a few
hours’ practice. The reference section
should answer every last conceivable query
you may have about the system and once
you are fully conversant with it there is a
handy reference card to act as an aide-
memoire.

Actually, setting up formulae, entering
text and numeric data is pretty much as 1
have previously described for its imitators.
There is an excellent split-screen facility,
so that two distant areas of spreadsheet can

operations are integrated as part of the sys-
tem. Unlike many other software packages,
particularly those written for CP/M sys-
tems, Visicalc allows you to initialise new
disks, load, save and delete, leave the disk-
drive door open and everything else without
getting involved with the Apple’s operating
system.

Of course, Visicalc has an extensive
range of maths facilities including trig, logi-
cal, row-sum, not to mention 11-digit preci-
sion arithmetic. The only facility I am
inclined to criticise is the printing. Every
time you do a printout you have to remem-
ber a cryptic sequence of characters to
initialise your printer and.then find the bot-
tom right-hand corner of the area you wish
to print. Visicalc does not automatically
break reports into sections if they should
happen to exceed the maximum width
allowed by your printer stationery (and
most spreadsheet reports do exceed the
maximum), so by careful column counting
or hit-and-miss experimentation you have
to organise the correct breaks yourself.

Finally, I ran Visicalc through the
standard Benchmarks. Like most spread-
sheet systems on 8-bit micros it is relatively
easy to run out of memory, long before the
actual theoretical spreadsheet area (254 x
63 with Visicalc) is filled up. This seems to
be a fairly universal problem with 64k
RAM 8-bit processor micros. The only
way round it is to get rid of the whole lot and
go for a 16-bit micro or, less traumatically,
consider the delights of memory expansion
facilities . . .

Enter Vergecourt!

My review material, kindly loaned by
Vergecourt, comprised one 128k RAM

be simultaneously on display, and all disk-

board, and ‘Enhancer’ disk with documen-
tation and a Super Expander 80 disk with

documentation. As my copy deadline
loomed, Vergecourt released a new Super
Expander 80.2 software system containing
all the features of ‘80° but with the ability to
handle two, not one, 128k RAM cards, as
well as super-fast disk saves and three new
commands for Visicalc itself Paul
Jenkins of Vergecourt rushed around to
demonstrate its ‘new baby’ to enable me to
report on it here. The evaluation work,
however, was based on the version ‘80°.

Just to clarify what I found to be a fairly
confusing plethora of product names, here
are the Vergecourt offerings relating to this
article:
16k and 128k RAM cards. Visicalc itself’
can handle the 16k RAM card. With the
128k RAM card, additional Vergecourt
software must be purchased for it to be of
any use with Visicalc. (It does come with
free Enhancer software facilities providing
disk emulation and extra program space,
both useful for the Apple applications pro-
grammer but irrelevant to Visicalc.)

Super Expander software. This simply ena-
bles Visicalc to use the 128k RAM card,
increasing maximum spreadsheet size from
25k to 136k — ie, by more than five times.
Since the huge spreadsheet models can take
up to two or three minutes to save on disk,
Vergecourt has thoughtfully provided
additional commands to do quick loads and
saves — around 20 seconds or so.

Super Expander 80 software. Everythingin
the above system plus ability to utilise a
variety of 80-column cards, plus yet more
disk facilities.

Super Expander 80.2 software. As above,
but can handle two 128k RAM cards plus
three new Visicalc commands (unrelated to
storage space): validation facilities, extra
formatting (eg, negative numbers in
parentheses, prefix currency characters),
and an applications-turnkey facility.

One final thing. The products are also
available for the latest version Apple Ile
and work with most versions of Visicalc
under the DOS 3.3 operating system.

Getting started

Having fumbled for a few seconds attempt-
ing to open the elegant packaging for the
128k RAM card, I had to reach for my sun-
glasses when I succeeded. Vergecourt has
departed from the usual boring green prin-
ted circuit board and adopted a stunning
ketchup red. Coupled with the dazzling
gold labels signalling the usage of new
generatjon 64k-bit RAM chips, the overall
effect is of a fairly striking piece of
hardware. It’s a pity that you can’t see it
when you are using it (and enough to tempt
you to buy one of those transparent lids now
available for demonstration Apples!).

The board is slightly larger than most
Apple peripheral boards — about the same
height but slightly longer than a punched-
card, if you can remember back that far! It
comes complete with 16 64k-bit RAM
chips, providing a full complement of 128k
of RAM, and six LED status lights (of little
consequence to the Visicalc user but nice to
watch flashing on and off, I suppose).
Unlike some other Apple RAM boards
there is no extra ‘strap’ attached to the

board, and thus no need to remove a chip
from the Apple main board to plug the strap
in, This makes installation extremely simple
— just a matter of switching off and
plugging the card into a vacant slot. The
most tricky part of the whole operation is
fathoming out which slot can be used. After
much manual scouring, I eventually deter-
mined that in my case anywhere would do,
— Vergecourt software can automatically
find the location of the card, so in most |.
instances it does not matter where you put it
as long as it’s in the Apple somewhere!

To get Visicalc running and using the
new card involves a ‘two-stage boot'’.
Switch on with Vergecourt’s Expander 80
disk in place then, after a short delay,
replace it with your normal Visicalc disk.
Before this disk can be read you must indi-
cate which type of 80-column display card
you are using. I found this a little puzzling
in two ways. First the question is asked on a
neatly-formatted display already using your-
80-column card — if it can get this right
before it asks the question, why ask at all?
Secondly, you have to type in a number, but
it does not tell you on the screen which
number is for which card, so you have to
consult the manual. Anyway, as soon as
you hit the right number, the disk drive
starts whirring and after a pause (just a little
too long) with a totally blank screen, the
familiar Visicalc screen appears. (Vergecourt
has pre-empted this criticism with the 80.2
— a ‘Please Wait’ message is shown.)

I said ‘familiar’ above, but of course
there are a couple of major differences. The
top right-hand corner displays the immense
figure 136, indicating 136k of free memory
for our spreadsheet models and, of course,
we have twice as much on display because
the system can now make full use of the 80-
column card.

Eating (RAM) chips

Having got this far I was anxious to‘eat up’
as much as possible of the 136k of available
RAM. Although the hardware/software
does have other facilities, I would identify
this as being the major reason for using a
Vergecourt system. Quickly keying in the
main Benchmark test, I discovered that the
13-column test-model could be replicated
right down to the last (254th) row and still
leave a lot of memory to spare. This com-
pares with 34k Visicalc(ie, normal Visicalc
but with a 16k RAM card installed) which
completely exhausts all storage after 82
rows. In fact, Vergecourt’s enhancement
provides both; nominally four times as
much storage (4 x 34k = 136k) and also, in
practice, four times the maximum model
size.

Manual trouble

It goes without saying that there is very lit-
tle for the expert Visicalcer to learn about
the enhanced system since the basic opera-
tion of Visicalc is unchanged by the
Vergecourt software (except for the enhan-
cements —see below). This is just as well,
‘because the Vergecourt manuals are fairly
heavy going.

I found their content muddled in places
and some of the explanations a little confus-
ing. Actually using the product is incredibly
simple, but you wouldn’t think so to look at
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the manual' Another source of annoyance
stemmed from the fact that two manuals are
provided (one for Visicalc users and one for
everyone else). Both are identical on the
outside with no title at all! I, of course, kept
picking up the wrong one. The internal
presentation of each manual was mediocre
(with a few pages stapled in place) but
difficult to flick through, and with the give-
away serrated edges at the bottom: pre-
sumably a daisywheel printout onto con-
tinuous stationery. Given the obvious effort
that Vergecourt has made with its product
presentation, glossy advertising literature,
etc, I felt surprised that it had let these fairly
short manuals ‘slip through the net’.

Visicalc
enhancements

As I have already explained, Vergecourt
provides a choice of software relating to
Visicalc and the 128k RAM card. The
principal facilities available relate to inter-
facing Visicalc to the 128k card and tc a
variety of 80-column cards, but there are
also other facilities ‘thrown in’, appearing
as extra command options in the Visicalc
system itself.

Most pertinent to working with large
spreadsheet models are problems with
saving and loading to disk. It’s all very well
being able to create 136k spreadsheet
models, but how do you get them onto slow
and low-capacity Apple disks? Vergecourt
has attempted to solve this one in two ways:
a special fast ‘binary-save’ and the oppor-
tunity to save in two or more halves. Since
saving in two halves involves using two
disks, with the consequent risk of mis-
pairing with other paired disks, Vergecourt
suggests you save each half on both sides of
one disk. This is risky, particularly with
disks only rated as single-sided (ie, disks
most commonly used with Apple).

Vergecourt has also, with its new 80.2
software, embedded a whole range of new
facilities in Visicalc. These facilities are
irrelevant to anyone solely concerned with
memory expansion and 80-column displays,
but should be of interest to anyone wanting
to generate a Visicalc ‘turnkey’ or ‘templated’
application. It has provided variable column
widths, protected fields, hidden fields, fast
data entry, choice of numeric formats and a
few other goodies besides. Vergecourt also
claims that, with the 80-column screen and
extra-large cells, Visicalc can be used as a
word processor. My only comment on this
is to quote Visicalc author Bob Frankston’s
remark on this very topic: using Visicalc as
a word-processor is ‘like the drunk who has
lost his key . . .” (he looks under the street
light even though he lost it up the street).

In conclusion

If you are already using Apple Visicalc,
and are frustrated by the 34k maximum
model size, then the Vergecourt
hardware+software solution has a lot to
offer. If you also happen to have 80-column
display facilities, then the opportunity to

make use of them with Visicalc is also very
attractive. However, you should not expect
to fill up all this extra memory without
degradation in performance: recalculation
times are roughly proportional to the size of
the model and loading and saving onto the
limited Apple disks will not be as straight-
forward as previously.

Vergecourt’s latest software release will
permit even larger, 255Kk, spreadsheets on
the Apple, but attempting any serious work
on the Apple with spreadsheets of this size
would exhaust my tolerance for one.
According to Vergecourt, it does have
satisfied customers in this department, so
maybe I am just not as tolerant as some!
Also packaged in with this release are some
novel facilities — which will undoubtedly
be of interest to anyone wishing to create
spreadsheet systems for naive users in an

applications environment. There is no need
to be put off by the 255k tag, since it’s all
there with 136k as well.

My only real grouse about the products is
the standard of the manuals, which fall far
short of Visicalc’s excellence. Fortunately
there is no great need to use them after the
early stages, so this deficiency is not as
serious as it could be.

Finally, how does the Vergecourt+
Apple system compare with the newer 16-
bit micros, eg, IBM and Sirius, expandable
(if your wallet can stand it!) up to 800k of
RAM? Well, it works out a fair bit cheaper
but it does stand to be slightly less
convenient and, if used to the ultimate
extreme, pushes Visicalc and the Apple to
limits for which they were not designed. On
the other hand, the newer 16-bit micros do
have greater disk-capacity and a slight edge
on processor speed, both advantageous
when working with large spreadsheets, but
they are also more expensive. ER

Checklist

Documentation: Disappointing. Two small manuals, one for Visicalc users and
the other for applications programmers. Mitigated by the fact that there is little
need to use them after the system has been installed.

User-friendliness: Very good. The enhancements are totally integrated into
Visicalc, so a trained Visicalc user would need only about two minutes to

familiarise himself.

Facilities: (Depending on which Vergecourt software you select) 136k or 255k

maximum model size, interface to 80-column cards, fast disk load and save, partial
load and save, extra formatting, protected fields, hidden fields, validation, variable
column widths, fast data entry. All this in addition to the existing Visicalc features..

Benchmarks and other measurements

Both 136k Visicalc and 34k Visicalc were tested. Where different the 34k Visicalc
figures are appended in parentheses. (For more information on these tests see
PCW February 1983.)

Measurements: Up to 255 rows and 63 columns. Each column can be up to 77
(37) characters wide. Numeric precision is 11 digits.

Benchmark 1: (a) 320 (82) rows; (b) 176 (43) seconds, ie, approx 2 rows per
second in both cases; (c) as for (b); (d) 1.35 (10) rows per second, 2.5 (6)
columns per second.

Benchmark 2: No real limit (148) rows of text.

Benchmark 3: No real limit (254) rows of numbers.

Price: 128k RAM card for £295+VAT, expansion software from £40 to
£80+VAT.

Further information: Vergecourt Ltd, 17 Nobel Square, Basildon, Essex. Tel
(0268) 728484.

f et Comp T o

‘Poor Arnold — what he needs is an expansion interface for his brain!’
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A two-minute operation
turns your BBC Micro into the
heart of aword processor.

VIEW is a software program from
Acornsoft (the software division of Acorn
Computers Ltd., who designed and built the
BBC Micro) that enables you to use your
BBC Micro, together with a printer, as a fully
operational word processor. .

View is supplied as a Rom chip that
can easily be fatted to your BBC Micro by
your local dealer, in a painless two-minute
operation. :

Then, once installed, you only have
to switch on and View is operating
immediately. (You can easily switch back to
normal computing with a single command)

Also included in the View package
are two special books: ‘Into View; that takes

many ways in which View can help you,and

you by easy stages through all the word  th¢ <View Guide] which provides a quick

processing commands and explains the

reference to all View facilities.

You'll find that View is, by any
standards, a thoroughly professional system,
yet still surprisingly simple for the
beginner to master.

The‘Spark-Jet Printer’ shown
in the photograph is the ideal choice
of printer for your word processing
application. Extremely quiet,it offers
high resolution graphics from
monitor or' V. screen and is available
now from dealers.

If youd like more information,
write to Acornsoft, 4a Market Hill,
Cambridge CB2 3NJ.

Or, for details of your local
Acornsoft dealer, phone 01-200 0200.

ACORNSEFT
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Nobody seems to know much about
EACA International Ltd, except that it is
in Hong Kong. Before the entry, some
years ago now, of the Genie I into the
micro market, the company was almost
unknown.

The Genie I, launched in summer last
year, is a large 64k business box with two
disk drives. The Genie I and its brother
(sister if you're a feminist), the Genie 11,
are both TRS-80 compatible. Programs
are written for TRS-80 model IIT and/or
Video Genie all the time — rarely explicit-

logicaily expect the Colour Genie to be
TRS-80 colour compatible. Well, we'll
explode that possible misconception first
of all. It’s a very different machine in-
deed, in spite of some inevitable similar-
ities.

The Colour Genie (note the English
spelling - this is used all the way through
the manual, pleasantly enough) was
announced late last summer. Delays fol-

12-key numeric joysticks

ly for one or the other. So you might.

BENCHTEST
~>

COLOUR
GENIE

Maggie Burton finds out whether this is the Genie we’ve all been
wishing for.

lowed (they are mandatory, it seems, if
you are to produce a home computer at
all). The machine was made available to
dealers late in November 1982 under the
auspices of Lowe Electronics, the sole
distributor for this country.

The machine is available throughout
the world, except the USA. Perhaps that
would account for the use of English
English (inasmuch as the Chinese pro-
duce English documentation) rather than
American in the manual.

Lowe itself is a company with a com-

“paratively long history. Amateur radio

equipment is another of its specialities;
micros being a relatively new venture. An
attempt to secure distribution for the
VIC-20 failed because Lowe wanted the
sole distributorship and wouid settle for
nothing less. Instead, it took on the
Colour Genie.

The initial impression of this beast is
one of a machine which was built to
withstand a lot of knocking around.
Should robustness rate highly on your list
of points to consider when buying a
machine, the Genie will almost certainly
rise in your estimation.

The Genie (or EG2000 to give it.

another name) is cream in colour with a
coffee coloured band running across it to
distinguish the keyboard (I sound like a
furniture designer now). It’s thickset and
rather anguiar to look at.

It’s very heavy — about eight pounds —
simply because the PSU is internal. The
machine is, incidentaily, unearthed (like
many of its competitors). The TV lead is
also fixed. This is sensibie in a home
machine. It makes it quicker to set up and
put away and there are no leads (apart
from the cassette) to get lost. To over-
come the resuitant heat problem, the PSU
itself is surrounded by a huge heat-sink
and the bottom of the machine consists
more of ventilation slots than plastic.
What looked (from the outside) like an
internal speaker at first glance actually

turned out to be no more than a round
ventilation hole at the back on.the right,
behind the keyboard. The Genie outputs
sound through the TV loudspeaker or
another amplifier and speakers. In spite of
all the holes, the machine still gets pretty
warm after an hour or so.

It’s also very big (as compared to other
home machines), as its dimensions will
show. It’s 43.2cm wide, 28cm from front
to back, and 8.4cm high at the highest
point (the back). The casing is cuboidal
although the height tapers a little towards
the front.

Looking at the back, from left to right
are the cassette port, expansion bus (into
which ROM cartridges can plug), TV
lead, audio (hi fi) output, video (RGB
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monitor) port, power switch (which is a
rocker switch and made harder to turn off
than on) and mains lead. Looking from
the front again on the right side are, from
front to back, a parallel expansion (for
joystick controller or centronics printer),

light pen port and serial port (a DIN .

socket) for modems and serial printers.
The 63 key keyboard is pretty conven-
tional in its layout. Lower case (using the
shift key a la MZ-80K) and 64 of the 128
graphics characters are directly obtain-
able through it. It also provides four
function keys preprogrammed with some
oft-used Basic commands. Shifting these
keys provides four more possibilities. The
Genie thinks it has eight function keys.
These are to be found on the right of the

main keyboard. To the left of the main
keyboard is a little light which happily
glows away when the power is on. Next to
the space bar is a key labelled ‘MOD
SEL’. This toggles you bewween alpha-
numerics and graphics. How annoying to
hit it by accident and find yourself sudden-
ly typing gibberish! Two shift keys are
situated one on either side of the ‘Z’ row,
the left one with a shift lock on its outside.
This is a ‘hard’ lock which makes a sweet
little click when you press it. Very
pleasant to fiddle about with while puz-
zling over huge calculations.

Then, apart from the control key, you
have four arrows. These seem logical to
look at but they’re not. The left arrow is a
destructive backspace (ie, back/delete),

the right arrow jumps from one TAB
position to the next, the up arrow is the
exponentiation key and produces a ‘[’
when pressed and the down arrow is a
carriage return/line feed. A repeat key on
the outside left negates the need for auto
repeat, so auto repeat is omitted. This key
interestingly repeats the last key pressed
until it is released. Therefore, you don’t
need to hold down two keys at once.

Lastly, on the numeric row of the
keyboard, just about every abortive
probability is catered for. Endless loop
crashes may be exited by pressing the two
keys marked ‘reset’ at the same time.
They are on the right and left at the
outside, so you have to be deliberate
about using them. This seems over-
cautious if you consider that these keys do
not affect whatever program material is
currently in RAM. The break key stops
the program at whatever point it’s
reached and leaves it there. Programs can
then be resumed by typing ‘cont’. Finally,
the ‘clear’ key clears the screen and
homes the cursor.

All the keys are large and ‘heavy’. Like
VIC-20 keys they have the appropriate
graphics characters silk-screened on their
fronts. Typing extracts some noisy clatter-
ing and faint spring sounds. All the keys
except the space bar have a pleasant
‘gooey feeling’ — when you press one it
feels a bit like prodding a warm blanc-
mange. Nevertheless, the keys respond to
a fairly light touch and bounce back with a
healthy bite. I liked touch typing on it —in
spite of my recurrent thoughts of milk-
and-gelantine desserts. The space bar,
though, should be on a different
keyboard. It’s dead and clattery. On one
of the two machines I tried out, it often
stuck and sometimes didn’t work until
pressed more than once.

Moving on, the machine is opened by
undoing three screws in little wells under-
neath at the front. These screws are even
provided with little washers which I've
never seen before on screws for a home
micro. Once these are undone and put
somewhere where they won’t get eaten by
the dog, you can lift the top from the
machine, unplug the keyboard connector
from its socket at the back of the machine
and look at the whole PCB. Putting the
damned thing back together isn’t half as
easy — you have to position the top of the
casing just right so it snaps shut when you
putit down.

At first sight the PCB is logically
designed, but there’s something just a
little bit wrong. Basically, it could have
been fitted into half the space it actually
occupies. At the same time it reflects the
solidity of the whole machine. A small
separate board containing the interpreter
EPROMs and two spare sockets is fas-
tened to the main board by way of two
little metal columns. Bunches of wires are
clipped — not taped — together and all
loose single wires are securely fastened to
the PCB out of harm’s way. All the ports
which, on many other machines, give you
a big hole through which to look inside the
machine are provided with little plastic
hoods to hide the circuitry. N

With the front of the machine facing
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you the components are mostly towards
the back of the PCB; the front under the
keyboard being occupied by an expanse of
odd little gates. On the right next to the
PSU is a strange little board held on one
end by two plastic clips. Without taking
delicate things to bits it is impossible to
read the names on the chips to see what
they do here. Next to this is the UHF
modulator with the computer end of the
TV lead firmly soldered to it (a laudable

measure, as before said). To the immedi-,

ate right of that is the standard 16k of
RAM (all in the same part of the board)
with two banks of pins at either end to
facilitate the inclusion of a further 16k on
a little extra board. The keyboard cable
connects just behind this. Then in front of
the RAM is the character generator chip
and on its right are the EPROMs with the
Z80 in front of them. The sound chip
(AY3 8910) is on the right of the
EPROMs and the CRT controller chip
mysteriously turns up miles away from
anything on the right towards the front.

In front of the PSU is a transistor which
is surrounded by a large aluminium heat

PARALLEL PORT

Viewed from the front. ..

Expansion Port

...and from the back

[

LIGHT PEN SERIAL POR]
P

The conventional 63 key keyboard

sink. Don’t ask what that does — I have no
idea, but the heat sink looks like it means
business.

Using the
system

On power-up the machine asks you the
enigmatic question ‘MEM SIZE?’ (hardly
user-friendly). Default response is to
press return, which affords the slightly
more  comprehensible ‘COLOUR
BASIC. READY’ and a square cursor
which flashes at a noticeably yneven and
rather too rapid rate. (The cursor is
programmable by POKEing two addres-
ses with one each of several values. You
can thus alter the flash rate and cursor
size.)

Should you specify a number instead of
pressing return, you then reserve an area
of memory for whatever reason you may
wish to reserve it. This number should be
the highest memory location available for
use by Basic—in decimal.

My programming ventures with the
Genie began with some confusion. While
the manual clearly stated that the machine
has eight colours, other sources insisted
the number is in fact 16. Even in the
present manual (errors of this type are
forgivable in a draft copy), it is main-
tained that the machine has eight colours.
The truth is between the two. To get the
full benefit of the Genie’s colour capabil-
ity you need to have the thing tuned in just
right; it drifts off often and the AFC
control will usually hold it. Otherwise the
colours simply become shades of off-
white. They’re rather pastel anyway. The
colours 9-16 are tones, not colours. To me
they looked little different from the first
eight colours but a difference can be seen
if the TV is functioning correctly. Colour
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is controlled by the COLOUR command.
At the same time, you are told in the
manual that using the control key with
one of the first eight colour numbers will
change the subsequent display to that
colour. On both the machines I tried, this
failed to work consistently. The power-up
colour is green. Colours range from white
through orange and a slightly puce pink
(red) to bluish hues and finally an almost
invisible slate grey. These are text col-
ours. The background colour is any colour
you like as long as it’s black (except in high
resolution graphics where changes are
possible)!

This seems as good a time as any to
mention the fact that some TVs are not
only dodgy with this machine but utterly
incompatible. One of these was my
Hitachi portable. On this television it was
impossible to fix the high resolution
graphics display, although the low resolu-
tion one was fine. Other TVs which
produce bad displays are, according to a
Genie dealer, Pye and Philips. ITT,
Grundig and Sony Trinitron all work well
with the machine although they need very
careful tuning. One machine I tried out
worked perfectly well for a day or so and
then began producing huge amounts of
suow on the screen at regular intervals
accompanied by a short, hissing crackle.
Tuning did not help, nor did turning the
machine off for a couple of hours. Some-
thing in the circuitry was interfering with
the video control.

Microsoft Basic

The Colour Genie uses Microsoft Basic.
That means one has to suffer the almost
insufferable — the Microsoft editor. So
while looking mournfully at little arrow
keys I patiently tried it out to see if it was,
after all, quicker to use than the cursor-
key method.

Frankly, after a few complicated edit-
ing tasks I gave up altogether. Having to
remember what 12 different keys do, and
the formats by which one asks them to
perform their often unnecessary func-
tions, is too much. I retyped lines instead
of editing them after that. It’s far quicker.

Microsoft Basic is not, by today’s stan-
dards, a structured or even very powerful

. language. Inasmuch as Basic is itself

powerful, so Microsoft Basic has power.
But it’s old fashioned. You don’t see such
things as PROC or DO LOOPs, which
make programming easier and more read-
able. The Colour Genie leaves out DEF
FN as well, which is a disadvantage.
Making whoopee with graphics arid col-
our is also, is some respects, difficult as
compared to other home machines. You
have no flash facility and no inverse video
(unless you want to program the whole
character set to do it yourself and then it
will only appear in squares rather than the
whole screen). You can’t change the
background — no luminance, no double.
height or super/subscripted characters.
Everything you want to do with this
machine has to be done from scratch. To
the more experienced user, it’s a chal-
lenge. To the beginner, it’s a maze which
could be permanently offputting.

All the conventional areas in the Basic
language are provided for in a Microsoft
standard way. Arrays, stririgs (LEFTS,
RIGHTS, ASC, VAL, STRS...), func-
tions (SIN, CON, TAN, INT, RND. . ),
loops (GOTO, GOSUB, FOR...NEXT
(with STEP as well)...) and conditions
with IF... THEN and AND/OR all pass
the critical eye with little to report. The
Genie, though, has some funny little
idiosyncrasies which merit description.

If you have your wits about you when
writing a program it is useful to be able
instantly to classify variables before you
start. DEFSTR, DEFINT, DEFDBL and
DEFSNG allow you to do that. By typing

in one of these commands and either a
letter or range of letters, you can make all
the variable names beginning with one of
the specified letters strings, integers (this
is a bit like a more comprehensive INT),
double or single precision. There is no
way, apart from looking back on your
code or keeping a note on paper, of telling
which variables defined under these com-
mands do what. DEFSTR B, for example,
does not give ‘B’ variables a dollar exten-
sion to say they are strings. While this is
handy, it seems no more than a rather
cosmetic measure.

Cassette handling is fairly good. Load-
ing, though sensitive, is reliable. Using
the Genie’s own dedicated recorder adds
to this reliability. Saving is a different
story. I tried unsuccessfully to save a
program on a couple of occasions, only to
find, by using the VERIFY command,
that it wasn’t on the tape. The command
SYSTEM puts you into the monitor for
the writing and loading of machine code.
The monitor is very poorly explained in
the manual. Incidentally, the cassette lead
has a blue remote lead attached. Nowhere
in the manual is the use of this explained,
and one machine Ilooked at had this lead
cut off. Considering both machines were
sent to me as packed for sale to a
customer, this is rather odd. The machine
with the blue lead still attached was the
earlier one, so the deduction here is that
the remote lead is no longer in use on later
Genies.

The well-used ON ERROR GOTO
phrase is oddly complimented by the
addition of ERROR. ERROR followed
by the specified error code (there are 22,
each producing its own mnemonic when it
crops up) will actually produce a reaction
from the computer as if that error had
occurred. That is, if you haven’t had
enough of errors already, you can make
your machine bomb out whenever you
feel like it. Perhaps in some applications
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GET MORE FROM

YOUR 64.WITH
VIZAWRITE 64.

THE PERSONAL WORD PROCESSOR

Vizawrite 64 is a high performance, low-cost Vizawrite 64 does this instantly. Tabs,
word processor designed especially for the indentation, centering are all clearly visible and
Commodore 64 computer. Vizawrite 64 takes full  easily altered, so you know exactly the format of
advantage of the colour, graphics and memory your text all the time.
capabilities of the computer to bring you the Vizawrite 64 is a disk-based word processing
power and style of a dedicated word processor. program — it is available NOW from your local
Serious word processor users expect their word ~ Commodore dealer or direct from Viza Software.
processor to format their text as they type, It costs just £69.00 plus VAT (£79.35).

VIZAWRITE 64 — SPECIFICATIONS

® Page based — formats
text instantly, as you type.
¢ Format line to control
margins and Tab stops.

¢ Full range of graphic
word processing symbols.

e Full scrolling.

¢ Merge other documents
into current document.

¢ Searchfor and
selectively replace a
phrase.

¢ Multi-line Headings and
Footings.

¢ Mail Merge for names,
addresses and labels.

® Go to selected page
number.
¢ Function keys to page
forwards, backwards.
/. ¢ Go to next screen,
previous screen.

¢ Rutomatic left margin

indentation. .
¢ Underlining and ,;‘st CS:tOPS, Dec1mal
emboldening. abs, Centering.

¢ Justified printing.
¢ Full control over pitch,
line spacing.

¢ Copy, Move, Delete any
part of text.

¢ Supports virtually any
printer — VIC, EPSON,
¢ Merge other texts QUME, DIABLO,
directly into document — SPINWRITER.
including Wordcraft, ¢ No interface required for
Wordpro, Silicon Office. parallel printers.
N\ ¢ Selectable colour modes.

VIZA SOFTWARE, 9 MANSION ROW,
BROMPTON, GILLINGHAM, KENT ME?7 5SE.
TEL: MEDWAY (0634) 813780.

I SOFTWARE Dealer enquiries welcome.
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programs it’s helpful to be able to control
the generation of error messages, but the
use of ERROR on its own will not prevent
the machine from crashing — quite the
reverse, in fact.

Function keys

The function keys I mentioned earlier are
great fun. FKEY1=“PRINT @” makes
the key display PRINT @ whenever it is
pressed. It’s also possible to add a car-
riage return to things like RUN just by
omitting the second set of quotes. You
‘can make the keys display words and
numbers as well as keywords. It is not
possible, though, to include a program
‘phrase’ like PRINT “HELLO”. These
simply return a syntax error.

The arithmetic functions provided, as
before said, are what one would expect on.
a Basic machine — with the exclusion of
DEF FN. The Genie, though, also pro-
vides two INT commands — CINT and
INT. Both of these do exactly the same
thing — return the largest integer con-
tained within an argument. CDBL and
| CSNG return the double or single preci-
sion version of an argument and FIX
knocks off all the digits after the decimal
point (isn’t that what INT and CINT do?).
The Genie also omits a PI function.

Graphics and
colour

The graphics, as I said before, are not
easy and are initially confusing to use.
The Genie has two screens in video RAM
at any one time. There’s the LGR page
and the FGR page. These mnemonics are
also Basic commands to switch you from
one to the other from within a program.
In direct mode you can toggle between
the two using control and ‘MOD SEL’
together to go from low to high, and the
reset keys to go back again. Commands
can be executed on the FGR page without
being displayed. The FGR command is
necessary to change the display from high
to low resolution.

The LGR page is the one with ‘16’
colours, user defined characters, PRINT
@ and the like. The FGR page provides
PLOT, PAINT, SHAPE, BGRD and
four colour (including black) with which
to draw. The resolution is 160x96.

Drawing shapes is quite simple on this
page. The CIRCLE command (with cen-
tre point and radius length specified) will
draw a circle of any size on the screen.
PAINT will fill a closed shape in the
specified colour until it reaches a border

of specified colour. You have to be alittle

bit careful when using this because if the
virtual cursor meets a gap in the edge of
the shape it is painting, it will ‘bleed’

through it and try to fill the whole screen.,

CPOINT allows you to read the colour of
any point on the screen.

FILL, BGRD and NBGRD all change
the background colour. The low res page
does not allow this. BGRD will change
the background to a bright pink. It is
returned to black by typing NBGRD.
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FILL will colour the screen with any one
of the four high resolution graphics col-
ours— green, blue, orange or black.

PLOT ... TO and NPLOT are quite a
powerful and easily memorable combina-
tion of line drawing commands. PLOT
and PLOT ... TO put points or draw lines
on the screen. NPLOT ‘undraws’ them.

Some quite complicated shapes can be
drawn on the FGR page using those
commands and shape tables. I must con-
fess to a certain ignorance of the power of
these things — entirely because they are
never explained properly in manuals. The
basic principle is simple although the
practice involves knowing which addres-
ses to poke with what numbers. While the
rationale is plain, such terms as ‘upper
nibble’ are not explained - yes, I know
that’s half a byte — but what about
someone who’s never touched a computer
before?

Anyway, once you’ve POKEd your
numbers into your shape table (the num-
bers tell the machine what direction it
must plot in, and in what colour), you can
translate them into screen data using
SHAPE x,y, which will, all being well, put
the shape you want to draw in the right
place on the screen. NSHAPE blanks out
the 'shape — these two commands used
together can create some nice effects of
things appearing and disappearing with
no trouble. XSHAPE changes the colour
of a shape to its opposite — ie, blue will
change to red and green to pink. SCALE
is used to alter the size of a shape.
SCALEL is normal size. SCALE2 is twice
as big, and so on.

On the LGR page the construction of
complex shapes is somewhat easier than
fiddling about with shape tables. User
defined graphics can be produced, and
these work by enabling the user to rede-
fine characters 128-255 which are normal-
ly preprogrammed graphics accessed by
using PRINT CHRS.

Here’s where it’s very easy to get
confused. The Genie has four character
sets — which are all mostly rearrangements
of the default one. These consist of four
types: alpha - normal alphanumerics;
prog - programmable graphics charac-
ters, spec — the alternate set to be found
on the keyboard and graph — a group of
graphics characters used, according to the
manual, ‘in non-English alphabets’.
CHAR s asystem command which allows
you to switch from one set to another.
CHARI1 leaves you with 128 graphics
characters to program. CHAR4 gives you
none because it’s all composed of alpha,
graph and spec characters. It’s quite fun
to print out the whole character set, type
in different CHAR commands and watch
bits of the set vanish or reappear. CHAR1
is the best for user defined graphics — if
you want to define more than 64 charac-
ters.

The Genie provides no BIN command.
An ASCII code is assigned to a character
using CHRS (they are also printed out this

way). The manual kindly includes a prog-
ram to make the rather complicated task
of defining a character a little easier.
Basically it involves binary and octal to
decimal conversions and simpler methods
have been devised. The character matrix
is a standard 8 x8. When you consider that'
there are 960 character squares (40x24)
on the low res screen it becomes apparent
that very fine shape definition is possible.

The PRINT @ command is, incidental-
ly, rather unusual. Instead of the usual
PRINT@ x,y this function works by
accepting an individual number from 0 to
959 for a character position. This is quite
simple to work out but confusing com-
pared to the co-ordinates system. 0 is the
top left corner, 39 is the top left, 80 is
immediately below that, 120 immediately
below 8; and so on. This ended posing a
bit of a disadvantage, as I shall outline
later. PRINT TAB and PRINT USING
are also available.

Sound
generation

The programmable sound generator
AY38910, is in use in quite a few compu-
ters and sound boxes these days. The
Genie controls it with two Basic com-
mands, SOUND and PLAY. PLAY is the
musical one. The parameters are channel
number (there are three channels), octave
(there are eight), note (from one to 12)
and amplitude (from one to 15). Using
this command you can make some in-
teresting sound effects as demonstration
software indicated. But under this control
there is no facility for specifying note
duration. Therefore a note will continue
until it is replaced by another or a
command given to make it stop. This I
found rather an important omission.

SOUND is a command operating on a
lower level than PLAY. The chip has 16
registers and SOUND sends values to
different registers depending on the
sound wanted. It is possible to generate
sound envelopes using this command.
Gunshots, lasers, explosions and electric
piano notes can be produced quite easily
with this command. Since sound comes
from the TV loudspeaker instead of a
little cheap one inside the computer, the
quality is pretty high.

Add-ons

The expansion capabilities of the Genie
are fair. Disk drives will be launched
soon, probably with a ‘GenieDOS’ rather
than something like CP/M. A space is
already reserved in memory for disk I/O.
Two printers are currently available for
the machine — the EG3085 which is the
same machine as the new Apple printer,
but £60 cheaper, and the EG603, which is
substantially cheaper than the 3085
(which is actually more expensive than the
Genie itself ...). Both are dot matrix; the
3085 printing at 120cps and the 603 at
80cps. You have to buy a cable (at £39.50)
to run either printer from the Genie, and
this enables you to run any Centronics
compatible printer. A light pen will be
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USED EXTENSIVELY THROUGHOUT THE ELECTRONICS
INDUSTRY AND NOW AVAILABLE FORTHE FIRST TIMETO
THE AMBITIOUS CONSTRUCTOR, THE R50 DIY COMPUTER
FROM RADE SYSTEMS. HERE'S WHAT YOU GET. . .

@ Z80A BASED PROCESSOR @ FULL 64K OF DYNAMIC RAM @ DUAL SERIAL PORTS @ PARALLEL PRINTER PORT %
@ UNLIMITED EXPANSION VIA TWO EXPANSION CONNECTORS @ FULL 4MHZ CPU @ FULL CPM SUPPORT VIA ADD-ON 7
FLOPPY ORHARD DISC OPTION BOARDS @ USERMANUAL

You canmakeit.

DOZENS OF APPLICATIONS INCLUDE: ® AUTOMATION DEVICES [ PLERSE MAKE CHEQUESPOSTAL ORDERS
@ CONTROL APPLICATIONS @ COMMUNICATIONS EQUIPMENT PAYABLE TORADE SYSTEMSLTD.
@® BUSINESS MACHINES @ WORD PROCESSORS @ GRAPHICS DISPLAYS I R50 DY SINGLE BOARD COMPUTER £215 0

@ SCIENTIFIC AND EDUCATIONAL FLOPPY DISCCONTROLLER£80 0O

| SPRITE COLOUR GRAPHICS BOARD£99 (1
R50 TECHNICAL MANUAL £6.500
MORE INFORMATIONO

=
bwountencloseo s ] @

NAME
| ADDRESS

OPTION BOARDS INCLUDE:

@ FLOPPY DISK CONTROLLER £80

@ SPRITECOLOURGRAPHICSBOARD£99

@ R50 TECHNICAL MANUAL £6.50
PRICESINCLUDE P+P

ALSOAVAILABLE PIO, SIO, IEEE 488
PORT, REAL TIME CLOCK, PROTOTYPING
BOARD, MATHS PROCESSOR USES AMD9511,

OSTCODE_____|

B | RADESYSTEMSLTD,

ATOD CONVERTOR, STEREO SOUNDMUSIC =n 2

BOARD, 192K RAM BOARD, CASSETTE I 290AHIGH ROAD, R A D E :

INTERFACE, HARD DISC INTERFACE, CPM 2.2 AND \LA?)LNLDESREN' IRV 7

TURBODOS AVAILABLE. INTERFACEKITS 11 computer

FORALL LEADING MICROS, PRICES ON APPLICATION. J S TUESE ‘jr criui shnss
DEALER ENQUIRIES WELCOME

7.\

Pos;ibly the best value CP/M applicons program for sale i 3
2

the world. Probably the best way to improve productivity with
your micro. Guaranteed to be the most efficient way to learn to

type or to improve your typing.—IANKEY
Be honest: agree you’ll benefit from IANKEY. You, your
family, your staff, your students, your friends. (There’s a

Thoroughly researched
At Iansyst we have studied at length how people best learn

money-back guarantee of that.)

But you will enjoy proving us right! It’s new. It’s the
JANKEY keyboard skills package. It’s from one of
Britain’s newest and most exciting serious software
publishers. IANSYST.

ONLY £29525 INTRODUCTORY OFFER

We could charge £250 to sell IANKEY to schools and
colleges, but because we want people like you all over the
world to benefit IANKEY isan incredible £29 — for more
program than WordStar! So schools and colleges pay only
£29 too. Oh well! We'll cry all the way to the bank.

Compare it with the competition at any price: Caxton’s
Touch N’ Go, Anthony Ashpitel’s Typing Master,
Microsoft or WDS’s Typinyg Tutor, Hyper-Typer, even old

favourites like Sight and Sound. Feature for feature
IANKEY earns a walkover.

MONEY BACK NO RISK PURCHASE
Please specify computer and disk format

to type. We have used this knowledge todesign IANKEY
and its individual lessons.

You do not need a manual to use JANKEY —
instructions appear on the screen when you need them.

You getinstant feedback on how well youare doing. No
waiting for results.

You get proper words to type right from the beginning.
No meaningless drills like “ASDF JKL;”.

The exercises you type are informative. You should
find them interesting. Not just a series of improving
proverbs which you know anyway! Nor meaningless
random words.

Screen Displays
The computer display is packed with information. It
flashes the letters on a keyboard. You learn without
needing to search on the keys themselves.

Those are just a few of its many features.
Recommended retail price is £29°E25 until 31/5/83
plus P&P £2, VAT £4.05=£31.05

VISA/MASTERCARD accepted or cash with order.

Iansyst Software (C.A.), Omnibus Building, 41 North Road, London N7 9DP. Dealer enquiries welcome.

Order hotline
01-607 018~
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available sooner or later, but the demand
for them does not seem too high at
present. It could be some time.

The joystick controller is a'lot of fun. It
connects via the Centronics port which is,
incidentally, not a standard connector but
a row of those frighteningly fragile pins
which might or might not snap depending
on how careful you are. It is a fiddly thing
to plug in and can come loose quite easily,
much to my annoyance when I became
frenetic over a space game. The cable
connecting it to the computer is a little too
short as well. Like the Genie, it is robust
and solid. The two joysticks connect to
the main console through coiled
telephone-type cables. They can be clip-
pedinto it for extra stability.

"The joysticks come with 12-key numer-
ic keypads which have Spectrumesque
rubber keys. The sticks themselves are
metal with a hard round rubber gear-knob
type thing on the top. Responsiveness is
superb and movement is extremely
smooth and easy. It was a joy (!) to play
games using them, although they are
perhaps a little pricey at £49.49. My big
criticism of them is that they are not
compatible with the Genie’s PRINT @
function. Joystick position is read using
four system variables - JOY1X, JOY1Y,
JOY2X and JOY2Y. JOY2Y, for inst-
ance, contains the y co-ordinate of the
second joystick. To find out the joystick
cursor position for either joystick you
need to know both x and y co-ordinates.
This makes it impossible to put both
joystick co-ordinates into variables and
then use these variables to print some-
thing at that position on the screen
because, as you know, the Genie gives
each screen point an individual position.
Compatibility between these two func-
tions would make joystick use a lot easier.
KEYPAD1 or @ returns the value of
whatever key on the keypad is being
pressed. '

The Genie is not, as it stands, expand-

[COLOUR GENIE]
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able much out of its class. Spare sockets
are provided for new ROMs which could
lead to some interesting possibilities in
future but no RAM expansion is available
beyond 32k. No 80 column option is
available, either, which makes word pro-
cessing a bit of a problem. It is possible
that one or both of these may appear in
future.

Software

Software seems to range from absoltely
terrible to excellent. Algray and

Molimerx have always been names which

spring to mind when TRS-80/Video Genie
software is mentioned. Algray’s programs

for the colour Genie are, from what I’ve

seen, rather spectacular, if poorly debug-
ged, machine code offerings. Skramble is
one I'd  definitely  recommend.
Molimerx’s games, if the one I tried out is
anything to go by, are not so good -
although judging by the company’s past
record the rest may be better.

The Genie’s software library is quite
big. It includes games, like the ones I’ve
already mentioned, adventures, program-
ming tools (eg, monitors, etc) and utilities
such as file handling.

In addition the Colour Genie User
Group will shortly be providing a regular
(probably monthly) magazine for its
members. At the time of writing, Chew-
ing Gum issue one was just about to go to
press and includes news, programs and
tips and a spot on software — including
complaints about the ones to avoid. The
user group is in the process of building up
a big software library. Lowe Soft, Lowe’s
inhouse software distributor, will be com-
missioning and distributing software —
some of it for educational purposes.

Documentation

The manuals for this machine are, frank-
ly, awful. Machines which have been in
the shops since before Christmas (yes,
there are a few) will be supplied with the
most incomprehensible draft manual you
can imagine. A proper manual is now
available but this is also pretty unhelpful.
Neither pretend to teach you how to
program (it’s just as well) but they do both
claim to be sources of reference.

Nor do either of them fulfil that pur-

Technical Specifications

CPU: 780
RAM:
ROM: 16k
Keyboard:
Display:
monitor option.
I/O ports:
expansion bus.
Expansion:

also available.

16k (expandable internally to 32k)

63 key typewriter quality. 4 programmable function keys.
Graphics/lower case directly available. Qwerty layout.
UHF TV 40x 24. High resoluion graphics 160x96. RGB
Cassette, serial, parallel, audio, light pen, ROM cartridge,

Disks/light pen coming. Printer available. ROM cartridges

pose properly. Not all keywords are
explained; only the graphics ASCII codes
are listed in the new manual (not the
alphanumerics); there is no contents page
and no proper, itemised index of Basic
commands. The English is also a bit
difficult to understand at times. This is
almost certainly due to the fact that
EACA probably wrote the original in
Chinese and translated it directly into
English. The grammar is, at times, quite
amusing. Nevertheless, the new manual
does provide some useful little programs
and what it does explain is quite clear
once you’ve read it over two or three
times. A technical manual is on its way
which will provide much more informa-
tion for the programmer who really means
business. Regrettably, I was unable to get
my hands on one.

Prices

16k Colour Genie £199
RAM expansion £38.50
EG3085 printer £410.55
EG603 printer £270.25
Printer cable £39.50
Disk drives N/A

Light pen N/A :
(All prices include VAT)

Conclusions

To summarise, I'm puzzled. The extra-
ordinary attention paid to hardware detail
in this machine is tempered by some
serious doubts and disadvantages. One of
a few dealers with whom I spoke about
the machine explained that he would no
longer be stocking the machine until he
was satisfied of its reliability. He claimed
to have sent about 75 per cent of machines
back to Lowe. This person may be very
fussy, in which case he’d have problems
finding any home machine which met his
standards. He may also be right. Neither
machine I tested exhibited any crippling
fault apart from that of screen interfer-
ence as mentioned earlier in the Bench-
test.

All the same, the Genie is a machine
with a lot of potential in the hands of an
expert. For a beginner, its value as a
purchase depends heavily on two things:
software and documentation; I can’t
stress this enough. A book is planned for
the Genie from Ian Sinclair — Mastering
the Colour Genie. This should go to press
very soon (if it hasn’t by the time you read
this). The software library should expand
and the user group with its well thought
out magazine will certainly provide sup-
port. Lowe itself is able to provide rapid
and reliable maintenance where needed.

Lowe is aiming this machine at the
games plus’ buyer — ie, the knowledge-
able enthusiast — and this is where it will
go. I can’t see it being a machine which
will be a first time buy, mostly because it is
quite complicated to use. It’s a more
subtle creature than the zapping, blasting,
brightly coloured boxes of tricks people
want to buy these days but, judging by the
software I've seen on it, great things are

possible. TEND]
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SCREENPLAY

Steve Mann looks at games for the Oric-1 and Jupiter Ace

This month’s Screenplay sets a precedent
by looking at games for two different com-
puters, both of which have appeared in the
shops in the last few months.

A major problem with any new machine
is the dearth of available software. The
Jupiter Ace has been around since before
Christmas and it is only recently that the
first few games cassettes have appeared. In
the case of the Oric, response has been a bit
quicker, and no doubt in the months to
come software support for this machine'will
reach the VIC or Spectrum level.

The other indication that these are new

models is the somewhat simplistic nature of
the early games. This is similar to the situa-
tion soon after the Spectrum’s arrival when
software companies hastily revamped their
ZX81 material to cash in on the new
market.

The Ace, or course, is the first home
computer to feature Forth instead of Basic
and, as such, one would expect it to be the
ideal machine for playing arcade-style
games. In fact, the limitations of the
keyboard tend to negate any gain in speed
achieved by the use of Forth — indeed, I
found using the Ace uncannily reminiscent

of those long tussles with the ZX81, even
down to the loading difficulties experienced
with some cassettes.

The Oric-1 has met with its fair share of
brickbats, but this is more to do with the
hurried way it was launched in unfinished
form rather than any intrinsic faults in the
computer itself. The Oric I used for this
Screenplay was one of the early review
models — as yet I have been unable to get
my hands on a version containing final
ROM chips, so I cannot say whether any
derogatory comments I have made here will
apply to the final production models.

gndl.
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'ORIC
MULTIGAMES

Supplier: Tansoft
Price: £7.95 (16/48k Oric)

The first thing I noticed on trying to load
this cassette was the fact that the label
information is wrong — although one
side of the tape is marked ‘F’ for ‘fast’,
you need to append ‘S’ to the program
name in the CLOAD instruction. Once 1
realised this, the tape loaded with no
problems.

Multigames is a fairly standard com-
pilation of simple computer games; they
are all the sort of programs beginners are
encouraged to type in for themselves as a
means of learning about programming.

‘Fruit Machine’ is the first game on

the tape, and is exactly what you'd
expect — a very simple one-armed ban-
dit. The graphics are somewhat on the
small side, but are easily discernible, and
there is a primitive HOLD feature which
unfortunately allows you to hold only
one reel at a time — so if you’ve got two
matching symbols you can’t hold them in
the hope of getting three of a kind. You
start off with £100 and each spin of the
reel costs you a quid. The machine
seems to ‘pay out’ as rarely as the real
thing. I can’t see much point in fruit
machine simulations on micros — the
only thing that makes the real thing fun
is the chance of winning some cash; take
away the money element and you’re not
left with very much.

‘Projectiles’ is ‘Duckshoot’ in disguise
— instead of lobbing your artillery shell
over a moon and down on the unsuspect-
ing waterfowl, you have to shoot over a
mountain range in the middle of an
island. You have one gun, the computer
has another and you take turns in feeding
in shell velocity and the angle of the gun
barrel. After a successful shot the screen
clears and a new island is drawn. Nice
graphics on this one, but the game itself
is very boring.

‘Colour Match” starts with a mistake
on the title page — someone hasn’t quite
got the hang of the strange Oric
attributes, and instead of the title in

double-height characters you are greeted
with a long black strip and no text.

The game itself is ‘Mastermind’ — you
have to guess the sequence of colours
generated by the computer.

‘Quest’ is, as you’d expect, a mini-
adventure. You start in a cave in the
woods and have to go in search of
pirate’s treasure. It’s amusing enough,
although hardly intellectually taxing, and
the small vocabulary results in instruc-
tions being carried out quickly.

The last program on the tape is
‘Reversi’ which the whole world knows
as ‘Othello’ but which everyone has to
call ‘Reversi’ to stop Mine of Informa-
tion slapping a writ on them. Disappoint-
ing graphics here — it would have been
nicer to have had user-defined graphics
for board and pieces. It’s also slow —the
Oric takes over two minutes to respond
to a move.

All in all, then, there’s nothing
outstanding here. This is the sort of thing
that would make a good ‘Welcome’ tape
to be included in the box with the com-
puter — but I can’t really see the point
of marketing it as a commercial piece of
software. It seems overpriced at £7.95.

Presentation:
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Use of graphics:

Addictive quality:! 21000000
Value for money: EE0DOIO0O0O

DUNGEONS

Supplier: ASL Software
Price: £5.50 (48k Oric)

This game was supplied to me on a
cassette with Stock Exchange (see
below). This is not the format that will
be used when it is marketed commercial-
ly, and I hope that there will then be two
different versions, one for each baud
rate. The version ‘as supplied was for the
fast, 2400 baud format, and unfor-
tunately I had great difficulty in persuad-
ing it to load. It seems a common quirk
of the Oric that.at the faster rate it
manages to lose the dollar sign from str-
ing variable names, resulting in a syntax
error. I finally managed to get the game
to load, but then had to go through the

listing to correct many of the program
lines before it would run. I thought I'd
caught all the mistakes and started play-
ing the game, but in fact I"d overlooked
at least one and eventually I was forced
the give up. I thing this is going to be a
common problem with Oric software;
because of the discrepancy between the
two baud rates, you either have to take a
chance on your program loading at the
faster speed or wait an eternity for the
program to load at slow rate, which is
very reliable. In fact, the faster speed
seems to be perfectly ‘okay if programs
are loaded back from the recorder on
which they were saved — ideally the
manufacturers should give you the option

OF INTRIGUE
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SCREENPLAY

copies.
Anyway, back to the Dungeons . . .

on screen as the game proper is loading.
This scenario is as follows — the Evil
Elves of El Galador raided the castle of
Zorroth the Mystic, in search of the Rod
of Power. Zorroth fled into the castle
dungeons, where he was comered by the
Elves. To escape, he uttered a spell and
promptly disappeared. Thus, the Rod of

Moy s
At the start of the game you are given
a random set of attributes, covering

to use ‘Slow’ when you first load a game,
then enable you to make your own ‘Fast’

First of all, the instructions load and stay

Power is missing, and your task is to find

strength, wisdom, intelligence, constitu-
tion, dexterity and charisma. From these
attributes you decide on your role —
fighter, magician, priest or dwarf. You
are then given a certain number of gold
coins with which to buy objects that will
be useful in your quest — dagger, sword,
javelin, club, elixir of strength, oil flask
or your lantern, holy water, shield,
leather armour and axe.

I’d got as far as deciding that I should
be a magician (after all, I was given 19
for intelligence and wisdom and 14 for
charisma) and I'd selected the elixir, the
dagger, the holy water and the oil before
I was forced to give up in frustration at
yet another ‘type mismatch’ error report.

It’s a pity — I think I'd have really
enjoyed this game; the overall presenta-
tion was good, the instructions were clear
and straightforward and it looks as
though it would be a lot of fun to play.
I’m sure that by the time you read this
the production version will be on the
market and the loading problems over-
come — if this is the case I’d recom-
mend that you take a look at Dungeons
of Intrigue.

Presentation: SEEEEEC0O)

Use of graphics: (]I
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STOCK
EXCHANGE

Supplier: ASL Software
Price: £4.50 (16/48k Oric)

This game came to me on the other side

\

oo

as a separate piece of software with an
‘Etch-a-Sketch’ program on the other

of Dungeons of Intrigue, but is being sold

side. The same difficulties in loading
were experienced as with Dungeons, but
after changing some program lines I
eventually got it up and running.

The aim of the game is to make a kill-
ing on the stock market. You start with
£5000 and have the option of buying or
selling shares in a range of companies
like Ewing Oil, Yoric Micros, Synclair
Toys, Borg Sports, ASL Software and
Mothercare.

I started off by sinking all my cash
into Yoric and ASL — and ‘sinking’ is
the right word, because share prices in
these companies promptly plummeted. I
then spread what was left of my funds
around a bit more evenly, and gradually
began to recoup my losses.

For each turn you have the option of
buying, selling or leaving things as they
are; shares held, market fluctuation and
cash in hand are all updated
automatically. Every so often you will

get a bonus in the shape of interest or
dividends.

One thing that began to annoy me was
the fact that fluctuation in share prices
seemed to be much too random — it was
very hard to discemn any market trends. I
enjoyed playing ‘Stock Exchange’ but it
didn’t hold my attention for too long. It’s
the sort of game that is fun to play once
or twice, but I can’t see it proving addic-
tive. Any number from one to four can
play.

Presentation: EEEES850100]
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FLIGHT

Supplier: Tansoft
Price: £7.95 (16/48k Oric)

This is a very simplified flight simulation
for the Oric-1 — but it’s so simple it
hardly merits the name ‘simulation’; it’s
more a game than a program to help you
understand the controls of an aircraft.
This time there were no loading pro-
blems: using the CLOAD “name”,S for-
mat may take a long time but it sure is
reliable.

The program starts with the Oric play-
ing “Those Magnificent Men in Their
Flying Machines’ and a series of on

[screen warnings telling you to extinguish
.your cigarette and fasten your seatbelt.
You take control of the aircraft while it is

in mid-flight and your only task is to get
it down on the runway in one piece.
Your controls are as follows: 1 turns
your craft in an anticlockwise direction;
2 keeps you moving straight ahead; 3
turns clockwise; left cursor decreases
thrust; right cursor increases thrust; up
cursor pulls the plane’s nose up; down
cursor sends you into a dive.

Your position, speed and thrust are
shown digitally and are updated every
second. To land successfully you have to
come in at a speed of less than 90 mph,
at a gentle angle and at an alignment of
90 or 270 degrees (due east or west
along the runway).

You are shown a simple diagrammatic
representation of the surrounding count-
ryside, the runway and a radio beacon,
and the Oric gives a fair rendition of the
aircraft engine noise, which increases in
pitch as thrust is applied. Unfortunately,
on my Oric at least, the sound totally
destroys the picture, making it judder
alarmingly and playing havoc with the
concentration. I found this extremely
irritating and it caused me to abandon

the game sooner than I probably would
have done if the display remained steady.

However, even making allowances for
this, I don’t think Flight would have held
my attention for too long. In comparison
to Psion’s excellent flight simulation for
the Spectrum, this is sadly lacking in fea-
tures. I must admit that I failed to make
a successful landing — generally I lost
patience with the display and deliberately
flew into the ground at a high rate of
knots while the Oric riposted ‘I don’t
think this plane is well’ or ‘How good is
the autopilot?’

One nice touch is the replay facility.
This allows you, after you’ve crashed, to
follow your doomed craft’s tragic dive
into the ground. As the plane crashes,
you see the pilot floating down under-
neath his parachute while the Oric plays
‘Colonel Bogey’.
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ACE INVADERS

Supplier: Hi-Tech

Price: £6.50 (unexpanded Ace)

This is getting boring — again I had dif-
ficulty in getting this program to load,
but in this case it was because of wrong
instructions. The program loads in two
parts and you have to type in four
separate instructions for successful load-
ing. The Ace distinguishes between
upper and lower case and, whereas the
instructions tell you to type ‘LOAD
GRAPHICS’ this should really have
been ‘LOAD graphics’. The same thing

applied to ‘LOAD RUN’. Once I had
realised this, it all worked okay.

Ace Invaders is — yes, you guessed
— a version of Space Invaders. The
limitations of the Ace graphics are pain-
fully apparent and the keyboard is a
nightmare for playing games — compar-
able only with the ZX81. In fact, I found
using the Ace very similar to using the
’81: the graphics are the same chunky
blocks and the whole look and feel of the
two machines are almost identical.

You have control of a laser at the bot-
tom of the screen, and the invaders move
down in columns from the top of the
screen to the bottom. Your laser base is
moved by pressing the ‘z’ and ‘x” keys,
and you hit the ‘m’ key to fire.

You have the usual defences to hide
behind; these can be destroyed by hits
from your laser or from the invaders.
There are 60 invaders in all, but you
have only one life (with most versions
you have three, or sometimes even five).
At the slower speed hitting the invaders
poses little difficulty, but the keyboard
design makes it imperative for you to hit
each key dead-centre. An optional fast

version (type ‘FAST RUN’) speeds
things up considerably but, even so, it’s
hardly arcade action. Given the fact that
this game is for the unexpanded Ace,
and making allowances for the keyboard,
this is a fair implementation. It compares
well with Space Invaders for the unex-
panded ZX81, but overall it feels like a
step backwards — using a low-memory,
black and white machine with a silly
keyboard seems very strange after the
advent of all the all-singing, all-dancing,
full-colour, full-sound 48k computers
now available. I suppose this is just
snobbery: the Ace is a very nice machine
for learning Forth and is certainly good
value for money. I have been sent a cou-
ple of arcade-style games for the 16k
Ace. Unfortunately I have not, as yet,
managed to get my hands on a 16k
expansion — when I do.1 will be looking
at these games, and I am sure they will
be considerably more impressive than
Ace Invaders.
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MICRO MAZE

Supplier: Hi-Tech
Price: £6.50 (unexpanded Ace)

Again the instructions are confused be-
tween upper and lower case, but once
this is sorted out loading is
straightforward.

Micro Maze is a simple Pacman-style
game. You roam the maze, eating as
many radioactive dots as you can, and
keeping an eye open for the pursuing
monsters. If you manage to clear one
maze of all the dots, the screen clears
and you move onto a higher level — with
the monsters getting quicker, and much
more likely to catch you. That’s all there
is to it — there are four levels of skill
and you automatically move onto the
next level as you clear the screen. You
also have a choice of three mazes, which

are selected by typing either ‘0 0
BLOAD screen2’ or ‘0 0 BLOAD
screen3’.

I found this game surprisingly enjoy-
able. Its best friends would hardly call it
sophisticated, and the graphics are some-
what on the simple side but, given these
limitations, it is surprisingly addictive.
Certainly worth a look if you own an
unexpanded Jupiter Ace.
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ZODIAC

Supplier: Tansoft
Price: £9.99 (48k Oric)

Zodiac is a full-length adventure for the
48k Oric. This time there were no load-
ing problems — using slow format the
program loaded successfully, but took
half an hour todo so . . .

This is a well put-together adventure
that features a very large vocabulary and
which uses the large amount of available

memory to very good effect.

It’s a standard text adventure — you
start in a small hut and have to wander
through the various locations retrieving
treasure. There are six valuable objects
to be retrieved and it will take you a long
time to complete the whole game —
Tansoft reckons five hours for a
seasoned adventurer and 50 or more for
the novice. I fall very definitely into the
‘novice’ category as far as adventures are

- concerned; I lack the powers of concen-

tration and patience needed for this
sphere of computer gaming.

It’s difficult to review adventure-type
games without giving too much away:
there is a good range of different loca-
tions, a large vocabulary of acceptable
words, and plenty of detailed description.
For example, if you find yourself in a
room the Oric will tell you that it has
high ceilings, a sturdy mantelpiece, and
exquisite panelling which denotes that
the house owner is a man of good taste
and high financial standing. You are not
restricted to simple verb/noun instruc-

tions — you can add descriptive adject-
ives which will have an effect on the way
the computer carries out your orders.

Music is added at the relevant points
of the adventure — at one location you
come across a radio that is playing the
theme tune from the Archers — but
again I found that this detracted from my
enjoyment as the sound did terrible
things to the screen display. I assume
that production Orics are now free from
this most annoying feature; I live in hope
that Oric will send me replacement
ROMs so that I don’t have to keep mak-
ing this point in every review I do.

Sound bugs aside, this is a very nice
piece of software. I am not an adventure
addict, but I think that this is a game 1
would return to.
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*You should be writing an obituary, not a

report,” said one exhibitor, surveying the

crowds slowly ambling around San Fran-

cisco’s gaunt Civic Auditorium, venue for

the 8th West Coast Computer Faire. ‘All
the fun has gone out of it.’

- And indeed he was right. There was no
shortage of exhibitors (400-plus) or visitors
(46,900 — a little more than last year's
PCW Show) and could be counted a suc-
cess numberwise. But there was something
missing. There was nothing new, nothing
that made you stop in your efforts to
squeeze past vast Californian stomachs
and gasp with astonishment or think,
‘Gosh! This is where it’s all really happen-
ing’ In short it was — dare I say it —
rather boring,

In case you think that ’m so jaded by
international jet-setting that not even a trip
to California can get the adrenalin flowing,
let me explain. I have in the last year atten-
ded shows in Britain (several), Amsterdam,
Madrid and Tokyo and, with the exception
of Amsterdam (Comdex, a terrible show),
found something of interest, novelty,
originality and/or amusement. Tokyo gave
a fascinating insight into the Japanese
home market and provided a preview of
what we can expect to see pouring over here
in the near future. Madrid had little in the
way of innovation but made up for this with
all the enthusiasm and vigour of what must
be one of the fastest-growing micro markets
in Europe. The British shows proved that
we are the masters of software innovation
and can still teach the Americans and
Japanese some pretty strong lessons about
designing and making hardware, too.
Travelling to California to visit the major
micro show in the very heart of the industry,
one expects even greater things. After all,
this is where the industry started and where
a lot of the innovating — in hardware if not
in software — still happens these days.
Perhaps I was expecting too much —
although I don’t think so — but I cer-
tainly left a rain-sodden San Francisco at
the end of the Faire with a feeling of
disappointment.

IBM PC monopoly

dozens of them, but new in being fresh on
the market place rather than fresh in con-
cept. And there were some enormous poin-
ters to the way the American and European
markets are diverging, mainly thanks to
IBM.

Everywhere you looked at the WCF you
found yourself staring at an IBM PC. Or at

Oh, there were new products, all right,

FAIRE FADES

The ubiquitous Peter Rodwell crossed the Atlantic for the great Californian
non-event of the year, otherwise known as the West Coast Faire.

an add-on for the PC. You don’t even have
to talk of the ‘IBM PC’ in the States now —
it’s simply the ‘PC’, and at times you feel
that there might as well not be any other
micros around. The popularity of the IBM
in the States actually poses a problem for us
in some ways. It was obvious at the Faire
that any software producer will now turn
out his product for the PC first and for other
machines later, if at all. But because
Californians are, mostly, hardly aware of
the existence of the rest of the USA, let
alone the rest of the world, they seem to
assume that the dominance of the IBM
extends to cover the entire globe in exactly

=

= Cr s

-

-
\

- « SR ‘

the same manner in which it now seems
to dominate the States. In America, the
starting price of the IBM is so low that the
machine appeals to the middle of the home
market right up to the upper half of the busi-
ness world and, of course, it has been on
sale for the last 18 months or so. As we all
know, in Europe, things are very different:
the machine has only just gone on sale and
is grossly over-priced, putting it firmly at
the top end of the business market. That the
Americans don’t appreciate this was made
obvious by the number of software houses
at the Faire who seemed keen to sell their
IBM games on the European market and by

High technology has hit the instant portrait world — this artist was using an Apple 111 with
graphics tablet, colour monitor and colour printer to churn out portraits.
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the 20 or more American books which have
appeared here since IBM’s Eurolaunch, on
subjects like Games Programming on the
IBM PC or Programming Your IBM For
Fun and Profit. There will even be an IBM
PC Faire in San Francisco this year (26-28
August), apparently organised by the WCF
organisers.

Some diversions

But enough of this negative talk. There
were, in fact, a few things of interest at the
Faire even if they weren’t revolutionary
advances in computer science. My per-
sonal ‘best in show’ award went to the Vec-
trix Corporation for its spectacular colour
graphics add-on subsystem powered by its:
own 68000 and producing some really
spectacular displays. It can, apparently,
be used with virtually any microcomputer
and can easily be controlled from whatever
high-level language you like. Regrettably, a
pretty impressive collection of Californian
beer guts insisted on jostling my camera
and prevented my getting a sensible
photo of the demo display, so you’ll have
to wait until we Benchtest it — it will be
on sale here soon.

Nearby, a small stand was attracting
attention by showing a small computer
called the Humdinger. The Americans
seemed very impressed by its lowish
resolution colour graphics, its 4k of RAM
and — most of all — by its $129.95 price
tag. I, too, was impressed, although as a
Spectrum owner slightly less so, as I
couldn’t but wonder why they hadn’t put
the price up very slightly and given it a lot
more RAM, thereby putting themselves in
a good position to give Sinclair a run for his
money. But — name apart — there’s noth-
ingto sneer at about the Humdinger and the
large range of add-ons which include disks
and CP/M as well as memory expansion
and extra I/O ports should make it a pop-
ular machine. Don’t know if we’ll ever see it
here, though; the girl on the stand appeared
not to have heard of Europe when 1
asked.

Quite a few of the big industry names
were there, including Commodore, Apple,
IBM (of course) and Osborne. The last
name was said to be launching a new
machine and although it was eventually
announced, it wasn’t on the stand. Adam
Osborne was, though, when he could shake
off the entourage of sycophants who seem
to follow him permanently these days; word
was out that he’d been the victim of a board-
room battle but he was still smiling. One big
name noticably missing was Digital Research.
The company booked (and paid for) a stand
but pulled out at the last moment, to the
obvious embarrassment of Faire supremo
Jim Warren, who went so far as to explain
this and re-print Digital’s booking form in
the catalogue, adding nastily, ‘. . . we sin-
cerely hope that nothing is seriously wrong
at DRI . .’ Well, he had been using Digi
tal’s booking as a selling point and its non-
appearance must have caused him a few

FAIRE FADES

awkward moments,

The Apple stand was interesting. A few
people gave the Ile an interested glance or
two and nobody seemed to have time for the
IIL No, they all wanted to see Lisa and
there she was, out of reach at the centre of a
20-deep crowd, showing off her fancy dis
plays to the accompaniment of a dreadful
stand-up comedian. I never did manage to
get close enough to see whether they’d cor-
rected the now-famous spelling mistakes. . .

Commodore’s stand had little of interest
other than a 700 with real, working disk
drives (as opposed to the cardboard mock-
ups they’ve been using in some of their ads
and brochures — what, you hadn’t noticed?).
Likewise, IBM had the new XT model but
not much else to rave about. Texas Instru-
ments had a large stand, too, and was show-

ing off its new home machine, the TI-99/2,
an under $100 micro with 4.2k of RAM
(expandable to 36.2k), TI Basic in ROM
and a black and white display. The display
gives 24 lines of 28 characters and there’s a
promised range of peripherals which include a
printer/plotter, a ‘Wafertape’ mass storage
device and an RS232 interface. I also pic-
ked up a brochure on — but don’t remem-
ber seeing — the TI Compact Computer
40, aimed obviously at the Epson HX-20
with a built-in 31-character LED display
(single line), 6k RAM expandable by 16k,
32k of ROM and the same peripherals as
the *99/2. It can also take software in the
form of ROM cartridges and its suggested
retail price is $249.95.

Portability

It took the full three days of the Faire to
visit every stand, look at whatever was on
show, and, where necessary, talk to the

Cruising down El Camino

It’s a standing joke in the PCW office
that West Coast Faire reports always
start off with ‘As I was cruising down El
Camino Real...’, areference to the road
which snakes down from San Francisco
through Silicon Valley. As it happens, I
did eventually cruise along it, in pouring
rain, searching for the Palo Alto Hyatt
(which turned out to be booked solid
with Apple sales reps — I ended up in a
sordid motel next door). But I started
my expedition by heading in exactly the
opposite direction, across the Oakland
Bridge to the University of California’s
Berkeley campus to visit the Instruction-
al Technology Unit.

The Unit is an offshoot of the Huma-
nities Computing Service and aims to
spread technology awareness among
members of the Humanities Depart-
ment and to provide access to micro-
computers. Currently, the Unit is pretty
small but has big plans: a classroom full
of micros, networked together, is what
director Ann Hernandez aims for, to
allow teacher and students to work using
computers as tools, rather than to learn
about computers.

A primary use is, of course, word
processing and work is under way
teaching students to write their papers
with Wordstar. But more exotic tasks
have been tackled, including the inven-
tion of a way of computer typesetting
ancient Icelandic characters.

While on the campus, I took a nose
around the computer building, the in-
terior walls of which are decorated with
examples of computer graphics print-
outs, including a floor-to-ceiling blow-
up of the RISC (Reduced Instruction
Set Computer) microprocessor. This
chip, developed at Berkeley, is designed
to eliminate microcode. Currently, most
microprocessors (and the CPUs of most
other computers, too) use the binary
machine code instructions as addresses
to look up a much lower-level code, held

in ROM on the chip; it is this microcode

which opens and shuts the various net-
works of logic gates on the chip to carry
out the actual instructions. The RISC
chip cuts out microcode and instead
requires special high-level language
compilers which effectively produce the
microcode directly. The result is said to
be a speed increase of three to five times
over conventional microcoded proces-
Sors.

Berkeley’s Professor Brian Barsky is
one of the leading experts in computer
graphics, and I called in to see him.
Quickly masking his obvious annoyance
at this unscheduled visit, he demons-
trated an example of the sort of work
being carried on there. A tiny room
housed four research students, four
terminals and a colour graphics display,
all (except the students) connected to a
VAX with some fancy graphics hard-
ware hung onto it. One of Prof Barsky’s
achievements has been the development
of a special branch of maths for use in
the representation of three-dimensional
objects. To describe an object, a series
of points about its boundary are defined;
linking these up gives a ‘faceted’ repre-
sentation and Barsky has introduced a
system for ‘smoothing out’ the facets,
incorporating a ‘tension factor’ which
allows you to vary the amount of smoo-
thing, from very angular to completely
smooth. He demonstrated this with a
very impressive display of several ob-
jects, including an irregular one, each
with varying tension factors; as always,
they had a strange, unearthly look to
them which, it later occurred to me, was
because they were ‘too perfect’ — real-
world artefacts have slight imperfec-
tions, but introducing this to a computer
graphics system would, I imagine, be far
from trivial. The Berkeley graphics
work is very, very impressive and I can’t
wait for hardware prices to fall to the
point where we can achieve this sort of
thing on personal computers. I left
promising that next time I was there I'd
make an appointment and go into the
subject in greater depth —and I will.
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‘relevant people. Before long, the two big
trends in current hardware became apparent.
Everywhere there were IBM lookalikes,
portable computers and, in quite a few
cases, portable IBM lookalikes from those
riding both bandwagons. I must confess
that I have long suspected that the success
of the Osborne owes more to its price and
bundle of software than to its portability;
despite the very large number sold, I have
never actually seen anyone using a portable
machine in anything other than the sort of
environment — office or home — where
mains power is available and where a pro-
per busihess machine would serve them far
better. I am prepared to admit that some
people need — and might even use — a
truly portable computer, but I see no
evidence that the success of the portable
is due to its portability. Surely, though, I
must be quite wrong for everybody is

- producing portables, often costing much
more than the Osborne and offering less
software, although, to be fair, they are
usually better made and have larger
screens. Given that the portable is selling
well and that the IBM is moving in
telephone number quantities in the
States, it’s hardly surprising that IBM-
compatible portables should be the
machine to make. Most seem similarly
priced to the IBM and offer slightly
more, particularly in the way of I/O
ports. The nicest looking at the Faire
was the Canadian-made Hyperion, now
available in the UK from Gulfstream
Technology and in the guise of The Ajile
from Anderson Jacobson.

There were also several 8-bit portables,
of which the best, in terms of portability and
aesthetics, remains the Otrona Attaché,
seen in prototype form in this country in
1981. When I eventually managed to speak
to somebody on the Otrona stand, I was
disappointed to learn that the company is
not at present very interested in European
sales as it can sell all the machines it can
make in the States. A pity, because as it
costs almost twice as much as an Osborne,
its success over here would neatly disprove
my theory. (I don’t count its success in the
States — they’ve all got more money than
we have and they seem to enjoy carrying
portable computers back and forth between
office and home.)

The other big craze at the Faire was for
mice. Since the announcement of Lisa, with
its graphics screen and mouse, everyone
has decided that they must have a mouse
and, of course, making mice for the IBM
PC is particularly popular. I tried a mouse
and was puzzled; it worked just fine but I
couldn’t quite see why it has become so pre-
valent. It’s supposed to make it easier for
laypersons to select from a menu or
generally move around the screen.
Positioning the mouse takes a little practice
and you then have to press a little mouse-
mounted button to tell the computer that
you’ve arrived at your chosen location. I'm
puzzled because I think a touch-sensitive
screen or light pen would be far more sens-

ible for several reasons: you make your

moving and selecting in one go; there are no

One of the host of new portables around was this one, the Access, which comes complete
with a dot matrix printer welded onto its top, making it even less portable (because of its

weight and power requirements) than most.

amazing ameount of heat at the same time. ..

Down in the valley

‘You are now on the world’s most
beautiful freeway’ said the sign on Inter-
state 280, leading south from San Fran-
cisco; well, it was quite spectacular but I
can think of at least three which are
more beautiful. It lead, eventually, to
Scotts Valley, well south of Silicon
Valley, where Victor - manufacturer of
the Sirius — inhabits several stylish build-
ings in the middle of a deeply-forested
and very attractive piece of California.
The production facility at Victor is
surprisingly small, but it is really only an
assembly operation. All the PCBs and
the keyboard unit are manufactured by
outside contractors and the various parts
are simply slotted together at Victor.
Perhaps the most impressive part of the
operation is the testing room, where
every machine is soak tested for 24
hours in the case of floppy-based
machines and 48 hours for hard disk

A roomful of Victors and Sirius is undergoing soak testing and generating an

machines. The room is crammed with
computers — all in various stages of
testing — and is kot — the air conditioning
simply can’t cope with the heat gener-
ated by 200 or more computers, it
seems. Regrettably, the software guru I
principally wanted to talk to had been
called away urgently and a tight sche-
dule prevented my waiting around to see
him. T did get to talk to the hardware
vice-president, though, and was pleased
to learn that the 8087 maths co-
processor board and the clock-calendar
board are ready and should be here
soon. There is still no apparent progress
on a colour display for the Sirius,
though; it seems that there isn’t a
reasonably-priced tube which can hand-
le such high resolution graphics in colour
and Victor would rather go this route
than immediately offer either a lower-
resolution display at a reasonable price
or a high-as-monochrome resolution
display at an extortionate price. ..
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moving parts to wear out; the software is far
simpler; and you don’t need to keep an area
clear on your desk top. The situation is
especially silly when you consider that
many modern display controller chips con-
tain built-in light pen interfaces anyway.

Colourful display

In many areas of microcomputing, the
hardware has kept well ahead of the
software, simply because it takes time for
programmers to learn their way around new
chips and systems. One area in which the
hardware is definitely lagging is in really
high resolution colour displays at afford-
able prices. Thus, while there were many
spectacular games at the show, the Tem-
pest machine in my hotel outshone all the
micros in the quality of its graphics and it
looks as though we’ll have to wait another
couple of years or more for the price of
RAM chips and the 16-bit processors.to
address them to fall sufficiently to make
their use in home machines economically
worthwhile. Meanwhile, it’s quite possible
to produce some pretty impressive stuff on
Apples (especially the Ile), Tandy Color
Computers, Ataris, Commodores and,
again, IBMs, as was amply demonstrated at
the Faire. More than amply, in fact, for the
games market Stateside is booming just as
it is here and the sounds of electronic zap-
ping, crashing and exploding filled the air.
Most of the games were ones we have
already seen here (apart from a few on the
IBM) but it was nice to see the British
Thorn EMI games for the Atari machines
on show and attracting big crowds.

If the Faire was lacking in novelty and
originality productwise, it still provided
occasional flashes of entertainment in the
form of the people there.” There were of
course the usual promotional gimmicks: I
spotted a caveman, a penguin, several
robots, an ET and a gorilla (or he might
have been a bear — it was difficult to tell).
And of course the Great American Com-
puter Nerd was out in force, bedecked in
long hair, lumberjack shirt and small, flac-
cid rucksack. The GACN could be found
everywhere, but seemed particularly pre-
valent around stands like the one promoting
the use of micros to advance world peace,
or near what the Americans called catering
facilities: booths selling foul-looking
Mexican-style things to eat and the usual
repulsive, diuretic fluid they call coffee.
Even Earl’s Court or the worst excesses of
British Rail produce better food than the
villains who have the Civic Auditorium
catering concession; the Faire organisers
collaborated by providing no alternatives
for us pampered press people, either. In fact
the press ‘facilities’ were the worst I’'ve ever
seen: a stark room with hard chairs and a
few trestle tables for press releases. Smok-
ing was banned in the press room, too —

a measure which would provoke an
immediate walk-out at any European
show!

In summary, then, was it an event worth
flying the Atlantic to see? My answer
would have to be a qualified ‘No’. Had I
gone to California just to see the Faire in
the expectation of great things, I would
have been even more disappointed. For-
tunately, the presence of Silicon Valley just
down the road meant I could make up for
the Faire by visiting one or two interesting
places (see the box elsewhere in this report)

outside the Faire.

accompaniment

of an alleged comedian.

Bird’s eye view of the Faire

You really know it when you’re in Silicon Valley — this car licence plate was spotted just

Somewhere on the other side of this 20-dee crowd, an Apple Lisa is showing off, to the

and generally mooch around some com-
puter shops to see how things are done
there. If this year’s Faire is a guide, there
would seem to be little point in going to next
year's event. And it appears I'm not the
only one to be disillusioned with the Faire:
organiser Jim Warren is said to be negotiat-
ing for the sale of the whole thing and may
even have sold it by the time you read this,
in which case some sort of an era will
definitely have come to an end. Personally,
I feel that the rest of the industry has
changed but the Faire has tried to stay the
same, and that the traditional gap between
the USA and Britain in computing develop-
ments has narrowed almost to insignificance.
In fact, one comforting aspect of the Faire
was that it showed — and talking to people
there reinforced this — that in some areas
we’re calling the tune from this side of the
Atlantic and they may even start taking us
seriously soon.

-------
o WG
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OCCAM OCCULT

PROGRAMMING IN PARALLEL
WITH OCCAM

Dick Pountain unravels the fifth generation systems programming language, eponymously named Occam.

I take it as evident that most PCW readers
are smart enough to walk and chew gum
simultaneously. Most microcomputers,
however, are not. In the real world lots of
things tend to happen at the same time, to
the point that we take such behaviour for
granted and seldom question it. When you
make breakfast, it’s quite natural to have
the toast under the grill at the same time
that the eggs are boiling and the tea is
mashing in the pot.

In other words, concurrency is not an
issue in the real world; it’s the way that the
space/time continuum which we inhabit
operates. It becomes an issue, however,
when we try to model this world using a
computer because the CPU of a computer
(at any rate of a microcomputer) can only
do one thing at once. At the machine level it
can only execute one instruction at a time in
the order which the program counter
dictates. When machine instructions are
bundled together to form the statements of a
high-level language such as Basic, this
underlying linearity remains. The state-
ments of a Basic program are executed one
after the other and the working of a Basic
program can always be understood by an
imaginary ‘finger of time’ which runs
through the source code and points to what
is happening now (when you are debugging
a program this is often your own finger in a
listing).

Why concurrency?

Why should we want the computer to do
‘more than one thing at once since it does
things so fast anyway? Anyone who has
tried programming games in Basic can give
one reason immediately; while your program
is updating the screen it can’t be doing
anything else. So, if you require constant
inputs from the user, all you can do is
program a loop in which the input and
updating are done one after the other but
repeatedly; the result is not very fast or
smooth.

This demonstrates an important reason
for desiring concurrent processing in a
computer; in a ‘real-time’ system such as
might be used to track Exocet missiles or to
control a nuclear power station (our game is
just a simulation of such a system), the
computer must simultaneously receive
inputs, process information and control
outputs. The computer cannot ask the
inputs to ‘hold on a minute till I've finshed
what I’'m doing’ since Exocets are notor-
iously bad mannered in this respect.

Another reason, more applicable to

business and domestic uses of micros, is
that the convenience of use of word-
processors, databases and the like could be
enormously improved if it were possible to
run more than one application simultan-
eously. You could, for instance, order a
search of a large database for a piece of text
to insert into a document, and carry on
typing while the search took place in
‘background’ without having to wait for its
completion. Some word-processor packages
already have the ability to print in back-
ground while you continue to type.

So how is concurrency achieved? Either
by having more than one processor or by

cheating on a single processor. By cheating’

I mean that a program is written so that the
tasks which are to run simultaneously each
get a share of the processor’s time; the
processor executes one instruction from
each process in turn. It’s cheating because
instructions are still executed sequentially,
though the overall result is the appearance
of concurrency (and, of course each task
executes more slowly than it would have on
its own; if there are three, each will run at a
third of its full speed). The proper name for
such cheating is time-slicing; many real
systems are more complex than this simple-
minded scenario and use interrupts as
well.

The approach of using more than one
processor is used in big defence mainframe
systems and in a more modest way in the
Atari, the TI99 and the Commodore 64
which achieve their concurrent graphics
processing (‘player/missile’ or ‘sprites’) by
using ‘smart’ video chips.

To use the cheating method on a single
processor by writing at the assembler level
is a nightmarishly difficult programming
task; each task must be conceptually
isolated from the others and must leave all
the registers used by other tasks in the
correct state. One way of simplifying this
job is to use a concurrent operating sysem
such as the new Concurrent CP/M. This
will have in it a real-time monitor which
does the donkey work of separating tasks,
allowing them to communicate by flags to
achieve synchronisation and to transfer
data between themselves through FIFO
(first-in-first-out) queues. This still pre-
supposes writing at the assembler level.
Mark Holmes’ article on the BBC Micros
Event Queue in PCW (April 1983) gives
some idea of how this sort of programming
works.

A quick note on terminology; concurrent,
parallel and multi-tasking are all words
with rather different shades of meaning

which tend to be used interchangeably to
describe the sort of programming with
which we are dealing. Concurrent implies
only the notion of simultaneity, parallel
processing more usually refers to hardware
architectures than to software (Inmos
people use it because they are concerned
with - both), and multi-tasking is mainly
reserved for describing operating systems:
To achieve concurrent programming in a
high-level language, the facilities have to be
built into the language. The most well
known example is Ada, which has a
program construct called the “task’ for this
purpose. Tasks communicate by shared
variables and by flags (often called sema-
phores). Some Pascals have a similar
construct called a ‘process’. A task or
process is a piece of program which can be
executed in parallel with other such pieces.

Occam's razor

Inmos, Britain’s great white hope in the
semiconductor industry, is working on a
new computer called the ‘transputer’ which
is due to be unveiled later this year. Few
details of the machine are available beyond
the fact that it will be used in networks and
makes use of the concept of parallel
processing.

Occam is a new systems programming
language developed by Inmos’ programmers
specially for the transputer, though it’s
equally applicable to other machines.
Occam is possibly the first language
dedicated to the concept of parallel pro-
gramming, the parallel constructs are part
and parcel of its structure rather than
optional extras. The intention of Occam is
that the programmer should not have to
care how concurrency is achieved as the
same Occam program will run on a single
processor (by cheating) or with multiple
processors (a separate processor for each
task). ‘

The name Occam is taken from the 14th
century Oxford philosopher of that name
who gave us Occam’s Razor; the principle
that entities should not be multiplied further
than necessary, which means that of
competing equally likely explanations, take
the simplest. One of the most cogent critics
of Ada, the US Defence Department’s
adopted language, has been Dr Tony
Hoare, who has been intimately involved in
the design of Occam. Ada is a huge
language with everything including the
kitchen sink. Much of its size comes from
the need for absolute security in defence
related programming; Ada takes the Pascal
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OCCAM OCCULT

style of protecting programmers from
themselves to new heights, with minutely
detailed restrictions on the scope and type
of every object and a large number of
objects. Occam on the other hand is very
spare and elegant, having only 22 reserved
words and five basic constructs from which
all else is derived. Hence the name.

How Occam works

The sort of security required for real time
systems is concerned with the isolation and
synchronisation of concurrent processes;
processes must not interfere with each
other’s data, they must not collide when
competing for resources,and they must be
ready at the right times if they are to

~ communicate. Occam achieves these goals
in a characteristically elegant way by
completely separating the functions of
storage and communication. The two
fundamental data structures in Occam are
the variable and the channel; variables
store data and channels transfer data
between processes. From a physical point
of view these two may be identical as each
consists of a one word memory location but
they are logically distinct. (I tried Occam
on the Sirius which has 16-bit words but
this feature is implementation dependent;
many Occam systems will be 32-bit.) Some
channels will, however, be ports to the
outside world, fixed in the particular
Occam implementation, while others will
be locations for exchange of data within
the computer and can be declared as
needed like variables.

The unit of Occam programming is the
‘process’. A process performs a sequence
of actions and then terminates. Note the
time element creeping in here; in a Basic
program you never think about a program
terminating because it’s so obvious that it
must.

There are three fundamental types of
process:- input, output and assignment.

I’ll illustrate with a channel called
‘keyboard’ and ‘screen’ and a variable
called ‘store’.

Input transfers a value from a channel to
a variable and is written:-
keyboard ? store

Output transfers a value from a variable
to a channel and is written:-
screen ! store

Assignment puts the value of an expres-
sion into a variable as in most languages:-
store := store + 1

When a value is transferred down a
channel, it is in fact only a copy of the
value; the variable which performs the
output retains its same value. This is one of
the ways Occam (and many other modern
languages) minimises the possibility of
unwanted side-effects in a program; the
only way tochange the value of a variable is
to consciously assign or input to it.

Constructors

All Occam programs are built from these
processes using a set of ‘constructors’ to
string them together. Complete programs

also need some declarations, similar to
Pascal or C. Some wirthy (sic) citizens may
have pricked up their ears at the word
‘value’ used above. Yes, it’s true, Occam is
untyped, a value being merely one word
regardless of its meaning. Occam is intended
for system programming and is lower level
than Pascal in this respect, more like Forth.
For instance, it only has integer arithmetic
(16-bit in the Sirius version). A simple
Occam program would look like this:-
CHAN comml,comm2:

VAR temp:

SEQ

comml ? temp

temp := temp + 100

comm?2 ! temp

Notice the declaration of the channels
and variable used. In Occam these are both
always local declarations; the channels and
variable are set up only when this process
executes, and are deallocated immediately
afterwards. Notice also the word SEQ; this
is one of Ocam’s constructors, and it
declares that what follows will be executed
SEQuentially as in an ordinary Basic
program. The indentation is not optional
but highly significant as it indicates the
scope of the SEQ construct. Occam has a
smart editor which, in addition to checking
syntax, handles this indentation for you
automatically. This program inputs on
channel comml, adds 100 to the input
value and outputs it to comm2, doing this
once only. (The assignment is actually
redundant as I could just say comm?2 ! temp
+ 100.)

Communication on a channel is one-way
only between any pair of concurrent
processes, and it’s synchronous. Communi-
cation can only occur when both the input
and output processes are ready; if either
reaches its input/output stage before the
other is ready, then it will wait, This waiting
is automatic and transparent to the pro-
grammer; no flags or semaphores to worry
about.

The program above could be made into a
named process by declaring it so:-

PROC add100 (CHAN comml,comm2)
= VAR temp:
SEQ
comml ? temp
comm?2 ! temp + 100:

A semicolon is now needed at the end
because this is a declaration; that and
indentation are the only delimiters used in
Occam. This process can now be used
inside another so:-
add100(keyboard,screen)

The actual channels to be used are
passed in place of the formal parameters
comml and comm?2.

Things start to get more interesting when
we come to the other Occam constructors
PAR,ALT,IF and WHILE. PAR states
that the following processes should be
executed in parallel, ie, simultaneously.
WHILE is the way of producing looping
until a condition is met.

PROC add100 (CHAN comml,comm2)
= VAR temp:
WHILE temp <> 0
SEQ
comml ? temp
comm?2 ! temp + 100:
This process will now repeatedly read

from comm1 until a value of 0 is input. To
,repeat indefinitely, which is often what is
wanted, I could have said WHILE TRUE.
From now on — for brevity — let’s omit
channel declarations and assume that they
have been made earlier in the program.
An example of parallel processes is:-
PAR
WHILE TRUE
VAR x:
SEQ
comml ? x
comm2 ! x

WHILE TRUE
VAR y:
SEQ
comm3 ?y
commd !y
The first SEQ process continuously
monitors the input from comml while, at
the same time, the second SEQ monitors
comm3. Both then output to another
channel. The two processes do not com-
municate with one another but if comm3
were to be replaced by comm2 then they
would. Note that the order in which the two
SEQ processes are written is totally
irrelevant here; they execute together.
The ALT, for ALTernative, construct is
absolutely central to Occam. It says that —
of the list of processes which comprise its
body — execute the first one which is

ready:-
WHILE TRUE
VAR x:
ALT
comml ? ANY
SEQ
x=x+1
comm2 ? ANY
SEQ
x:=x + 100

This will add either 1 or 100 to x
depending upon which of comml and
comm2 produces’its input first; the input
processes which ALT selects from are
called ‘guards’. Should both guards come
ready simultaneously, then Occam will

CHAN values[n+1]:
PAR

PAR | = [0 FOR nj
WHILE TRUE
VAR x, Estimate:
SEQ
valuesli] ? x
values(i] ? Estimate
valuesfi+1] ! x
values(i+ 1] ! (Estimate+(x/Estimate})/2
WHILE TRUE
VAR x:
SEQ
Sq.root 7 x
values[0] !
vaiues|0] | x/2
WHILE TRUE
VAR root:
SEQ
values(n] 7 ANY
values(n] ? root
$q.root.result | root

Fig 1 Newton-Raphson calculation of
square-root using parallel processing.

—— input initial vaiue

—— form initial estimate

-~ receive final astimate

AFTER FOR TABLE
ALT IF TRUE
AND NOT VALUE
ANY NOW VAR
BYTE OR WAIT
CHAN PAR WHILE
DEF PROC

FALSE SEQ

Fig 2 The Occam reserved words
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choose one arbitrarily toexecute. ANY is a
dummy variable which throws away the
input value; only its presence or absence
matters as a signal. This is the stuff of which
real-time control systems are made. The
power of ALT is increased by the option to
put a condition in front of the input process
in a guard:-
ALT
x <0 & comml ? ANY
Each guarded process can only execute if
its guard is TRUE which means it must be
_both ready with a message and the condition
must be TRUE.

Real time processes

Real-time can be introduced by using the
WALIT process instead of an input process
as a guard. NOW is a system variable
which contains the time of the system
clock. AFTER is an operator which
compares times; timel AFTER time2 is
either TRUE or FALSE. So one can
write:-
VAR alarm:
SEQ

alarm := NOW + 100

ALT
comml ? ANY
SEQ
— some action
WAIT NOW AFTER alarm
SEQ
— ring a bell

The action performed depends on
whether a message is received on comml
before the WAIT comes TRUE after 100
time units.

The IF construct is very simple, with no
THEN or ELSE. Each following process
begins with a condition and IF executes the
first (in program sequence not time) one
which is TRUE. If none is TRUE the
process has no action:-

IF
x=0
screen ! y
x=1
printer ! y

Using these simple but elegant constructs
it’s possible to write virtually any program,
but it will tend to be very long. A cunning
device called the ‘replicator’ allows much
better economy of expression. A replicator
may be used with any of the constructors
mentioned above to — well — replicate the
| process a stated number of times. The
.equivalent of a FOR. . NEXT is created

by:-
SEQ i=[1 FOR 20]
screen ! i
This will output the numbers 1 to 20 to
the screen. Used with PAR, it is possible to
create an array of parallel processes:-
CHAN k[n+1]:
PAR i=[0 FOR n]
WHILE TRUE
VAR x:
SEQ
kli} ? x
k[i+1]!x
This process creates a queue with room
for n elements by passing the input value

along to the next highest numbered channel
in the array. A good example of the Occam
style of programming, presented in the
manual, uses such an array of processes as
a pipeline to perform square-root evaluation
by Newtons approximation on a list of
numbers; calculation takes place in parallel,
the next number on the list being input and
the approximation cycle begun before the
previous one has finished. This results in an
overall improvement in throughput
compared to the normal iterative solution
even when using a single processor by time-
slicing. For the benefit of those with the
patience to unravel its workings, I reproduce
the listing in Fig 1.

A replicator with ALT allows input from
an array of channels to be -concisely
programmed:-

WHILE TRUE
VAR x:
ALT i=[1 FOR 100]
chanfi] ? x
out ! x

Input from the array of channels is
funnelled into a single output channel; a
sort of demultiplexer.

Data structures

You have just seen another type of Occam
data object: the array. Arrays of channels
or variables can be constructed by adding
the upper bound in square brackets when
‘declaring them, eg, VAR varieties[57]:. If
the word BYTE is included, a byte rather
than word array results, eg, VAR alphabet
[BYTE 26].

String handling in Occam is performed
by treating them as byte arrays, which will
be familiar enough to Forth programmers.

Constants and tables of constants can be-

set up with DEF, eg, DEF interval = 100:
or DEF squares =TABLE]|1,4,9,16]. (Hex
values are introduced with a £, eg, £1c¢).

The inbuilt I/O facilities. in Occam are
minimal, as in C or Forth, so, to print a
string to the screen, you need a routine
like:-

DEEF string = “what the hell”
SEQ i=[1 FOR string| BYTE 0]]

screen ! stringfi]

Note that the first byte of string contains
its length. In practice, a routine to do this
(called str.to.screen) and many other util-
ities — such as file I/O — are supplied in a
library. PROC str.to.screen would be used
in a program as:-
str.to.screen(““what the hell”)

Processes named with PROC can accept
as parameters either variables, channels,
values, or arrays of any of these. The size of
an array need not be declared in the formal
parameter list of a process so that arrays of
variable size can be passed. For instance,
the formal parameter list of str.to.screen
is:-

PROC str.to.screen(VALUE string[] =

The compiler

The version of Occam on which this brief
survey is based is a ‘preview’ product called
‘proto-occam’ which is meant only as a
sample of the full language. It runs under
the UCSD p-system on Apple, Sirius, IBM
PC, VAX and LSI-11/23.

Occam is a compiled language but the
compiler is rather out of the ordinary. Itis a
single pass compiler with an embedded
intelligent screen editor, and in use it’s
almost like an interpreter. The source
program is written using the simple but

effective screen editor which automatically

indents by the correct two spaces every
time you use a constructor like SEQ.
Issuing the ‘check’ command performs the
lexical analysis stage of compilation and
reports syntax errors by placing the cursor
at the site of the error. This can be
performed after you enter each line, if so
desired. Only when your program has
checked ok, are you allowed to issue the
‘generate’ command which completes the
code generation pass after which the object
file (p-code in this case) can be written out
to disk.

The main features lacking in the Evalua-
tion version are any facility for separate
compilation and linking of modules, and the
ability to directly address memory locations.
The latter is necessary if you wish to create
new ‘real-world’, as opposed to internal,
channels by, for instance, accessing an
RS232 port. The sample version comes
with just two such channels implemented,
namely screen and keyboard; printed listings
are only available by using the p-system
utilities. Incidentally the Occam Evaluation
Kit is reviewed in full in issue 1 of Soft
(That’s enough of your plugs, Pountain —
Ed).

Occam is a very easy language to learn
and use; its syntax is so simple and
consistent that it can be learned in half an
hour by anyone who is familiar with Pascal.
It is cleverly designed to allow constructs of
great power to be produced from a relatively
small number of primitive entities. Many of
the latest ideas on structured and-applicative
programming have been incorporated but
not so many that they render it difficult or
frustrating to use as a ‘dirty’ systems
programming language. Its security features
stem in an elegant and natural way from its
control structures without the need for
binding the programmer hand-and-foot
with restrictive afterthoughts. If it has any
serious shortcomings then I certainly do not
havé enough experience to have discovered
them (I've no doubt that the PCW mail-box -
will feel the strain if there are any'). As an
educational tool to introduce the concepts
of parallel processing it is superb, and it
seems small enough to be effectively
implemented on the latest generation of
microcomputers; the p-system evaluation
version is rather slow but native code
versions would presumably be a lot faster.
Don’t lost sight of the fact though that there
is no such thing as a free lunch; parallel
processing on a single processor can rarely
result in much overall speed gain. Multiple
processors are what Occam is really all
about.

Whether or not it is already too late for
Occam remains to be seen; the US Defence
Department’s endorsement of Ada is a
formidable obstacle but if there is any place
left for aesthetics in computing, then it
deserves to succeed. If you believe, as I do,
the Bauhaus dictum that ‘form follows
function’, then it is perhaps not such a bad
criterion.

[END]
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CHECKOUTI

HEARING IS BELIEVING

Peter Rodwell checks out a new piece of audio hardware — the Compact Disc — which will be

What, you may well ask, is a chunk of
audio hardware doing being reviewed by
PCW? It has, after all, nothing at all to do
with computers.

Well, that’s a fair comment in a way but
the latest revolution to hit the audio
industry in fact owes its existence to the
computer industry and may well become a
vital computer peripheral in the near
future. And, in any case, the whole thing
is such a neat piece of technology that it
ought to interest any technofreak simply
because it’s such a good idea.

For decades, people have been spend-
ing an awful lot of money trying to
reproduce recorded sound as faithfully as
possible in the comfort and privacy of
their own homes. The last great revolu-
tion was the development of the LP
record and shortly after that the wide-
spread introduction of stereo sound. Both
brought immense improvements over the
previously popular medium, the 78rpm
record, in terms of frequency response,
dynamic range and reduced noise. Cor-
responding developments to other parts
of the audio chain — microphones, tape
recorders, amplifiers and loudspeakers,
for example — have brought reasonably
good sound into the ordinary home.

But good though these methods are,
they still haven’t given us really good
sound — there’s always some degree of
distortion and background noise intro-
duced at the various stages in the process.

A new technology has now emerged
which does allow the capture, storage and
reproduction of sound without such mas-
sive risks of degradation. By digitising the
sound as near to its source as possible and
then storing it in digitised form, it’s
possible to reproduce it with no audible
difference to the original;, the method
which has been developed to do this is the
Compact Disc (CD hereinafter).

How it works

Sound is transmitted through space in the
form of variations in .air pressure; these
cause our eardrums to vibrate in sym-
pathy and we perceive this as a sound of
one sort or another. Variations in pitch
and other qualities which allow us to
recognise the difference between, say, the
sound of a violin and that of a randy
tomcat are caused by variations in the
pattern of these pressure waves.

The diaphragm in a microphone acts
like our eardrum - it vibrates in sympathy
with the pressure waves which make up
sound, but it converts these to an
electrical signal, the voltage of which
varies as the sound varies. The signal
produced by a microphone is quite weak
but if we strengthen it sufficiently with an

beneficial to the computer industry.

amplifier, we can reverse the process by
feeding it to a loudspeaker, which con-
verts the signal back into pressure waves.
Unfortunately, the three components in
the system — microphone, amplifier and
loudspeaker — never produce an exact
copy of the input signal and the result
emerging from the loudspeaker will al-
ways be distorted to some degree. In the
recording/playback processes used to pro-
duce an LP, there are many more stages
than this and therefore many more stages
in-which distortion can occur.

The digital techniques used in the CD
system allow a far more faithful level of
sound reproduction. To digitise sound,
the analogue signal is ‘sampled’ as soon as
possible after it has been obtained. To get
an accurate digital representation of an
analogue signal, you need to sample it at a
rate of at least twice its frequency. The
audible frequency range is from 20 to
20,000Hz so the CD system uses a sam-
pling frequency of 44.1 kHz which is more
than adequate, and each measurement
results in a 16-bit binary number.

The digitised signal is stored and distri-
buted on a 12cm diameter disc quite
unlike the LP record. One side of it is
covered by a label while the other, the
playing side, has a silvery sheen.
Although you can’t see it, what you’re
looking at is in fact a spiral track of pits in
a thin aluminium disc, contained in a
protective, transparent plastic covering.
The disk is read by a small laser in the
player and the pits cause the reflected
laser beam to effectively flash on and off
in sympathy with the pits’ binary pattern.
A photo detector captures this and a
digital to analogue converter turns the
signal into audio.

This is of course a grossly simplified
description of the way a CD player works.
There are plenty of complications, such as

keeping the laser -aligned with the track,
and — the CD’s strongest point — error
correction, which not only maintains the
fidelity of the resulting sound but helps
reduce background noise such as scratch-
es or minor imperfections on the disk.
Small scratches or fingerprints on the
transparent coating do not affect the
sound quality at all, for the laser is
focused on the aluminium surface behind
them and doesn’t even ‘see’ them. Short
scratches which are deep enough to affect
the laser beam can be dealt with by the
error correcting circuitry, but of course
there is a limit to what can be compen-
sated for by electronics and a really bad
scratch will give problems. Generally,
though, the CD discs themselves are far
more robust than LPs and, because they
are not in contact with anything like a
stylus, have an almost indefinite lifespan.
Because it is so robust, the same disc will
be usable in other types of CD player: car
stereos and portable players are expected
to appear in due course.

Inuse

I first came across a CD player in a
department store in Tokyo and was
astounded at the sound quality it pro-
duced. In fact, it was only the presence of
Epson UK marketing manager Rob Stead
which stopped me from buying one on the
spot — we had previously agreed to pre-
vent each other (forcibly if necessary)
from spending any money while we ex-
plored the Tokyo equivalent of Tot-
tenham Court Road.

To check on whether that first impress-
ion was accurate, I borrowed a Philips CD
100 player, the bottom of that company’s
proposed line of CD players, with a

Pictyred here is the Philips CD 100 play;

suggested retail price of £499 (the Sony
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player in Tokyo was selling at about
£330!).

Yes, my first impression had been right:
the sound quality from these players is
staggering, with a depth and realism
which immediately make the LP obsolete.
In fact so enthusiastic was I that I rushed
out and bought another couple of discs
(they’re about £10 each, rather cheaper
than a high-quality conventional LP and
providing considerably better sound) on
the grounds that I’'m sure to end up buying
aplayer one day.

Like all the other CD players now being
sold, the Philips model plugs straight into
your existing amplifier. All you are in
effect doing is adding a second turntable —
there’s no need to junk your hi-fi system
and buy a new one.

The selection of discs available now is
quite good, although a little thinly distri-
buted around record shops, and most
European record companies will be pro-
ducing recordings on CD format as well as
LPs from now on. The exception is EMI,
| which isn’t convinced that the CD will
catch on, but EMI wasn’t convinced that
the LP would catch on either, and had to
scramble hard to catch up with the rest of
the world when the truth finally dawned.

‘T am convinced that the CD system will
destroy the LP just as the LP did to the 78.

If you think that £500 for a newfangled
record deck on which you can’t play your
existing LPs is too much, well, my guess is
that while there might be some cost-
cutting in the Tottenham Court Road, the
price will probably stay pretty much the
same in figures, and the effect of inflation
will be to make it cheaper in real terms —
rather in the way that colour TV prices
have behaved. The revolution won’t hap-
pen overnight, either, but I would be
prepared to bet that within five to seven
years, we’ll see a CD player in as many
homes as now have colour TV sets. Which
brings me on to the real reason for
sneaking a piece of audio equipment into
the pages of PCW.

When (not if) CD players reach the
same level of penetration that conven-
tional audio equipment now has, we will
suddenly have a unique and fairly inex-
pensive medium on which to publish
computer software and electronic data of
all sorts. Conventional optical disc wis-
dom says that the laser video disc, cur-
rently enjoying a mini sales boom in the
US but apparently a disaster here, will be
the way of distributing computer-readable
information. A video disc can hold; typi-
cally, 2 gigabytes of data, compared to the
CD format which I estimate can store
about 30 megabytes or so — it’s difficult to

tell because information isn’t held on
them in as straightforward a way as on a
computer disk. But although read-write
video disks are already in the laboratory
stage and expected to hit the High Streets
one day, it will be the CD which gains
widespread acceptance first and which
gains the widest-spread acceptance.

Because it is so much more robust than
a computer disk, a Compact Disc offers a
very rugged, low cost-per-bit medium for
distributing software and large databases
of information such as encyclopaedias,
books, knowledge bases for expert sys-
tems, etc. All that is needed is an output
from the player which allows a computer
to tap into the digital signal stream before
it gets converted to analogue form. The
Philips player has no suth outlet but this is
hardly surprising: the CD market has only
just begun in Europe (it’s booming in
Japan, apparently) and it will take time to
gain acceptance and become familiar on
the audio scene. Only then can we com-
puterists get our hands on it, but if I were
a software house or an electronic pub-
lisher, I’d be looking hard at CDs right
now.

In the meantime, if Santa Claus is a
PCW reader, you know what I want for
Christmas, squire!

NUMBERS COUNT :

An increasing sequence of positive inte-
gers consists of a list of such integers,
separated by commas; it is read in the
conventional way from left to right and
each number is to be smaller than that
which follows it.

This work is concerned with certain
non-terminating (or infinite) sequences
which will be written {u,} as ‘short-hand’
for uy, u;, us, ... The first two positive
integers u; and u, will be given and the
sequence is to be continued by including
only those integers which can be express-
ed in just one way as the sum of two
distinct earlier members of the sequence.
Such a sequence is named a U-sequence
after Stanislav M Ulam. Details will be
given for the fundamental U-sequence
defined by u; = 1 and u, = 2 although
obvious generalisations are possible.

{u} =
1,2,3,4,6,8,11,13,16,18,26,28,36,38,47,48,
53...

U909 = 690, usgg = 5685, uyg00 = 12294

Questions

Note: These are based upon the work of
Bernardo Recamdn, American Mathe-
matical Monthly Vol 80 1973.
(i) When is the sum of two consecutive
terms of a U-sequence also a member of
that sequence?

For the fundamental sequence
uytu=1+2=3=v*
ul® + 0 =62+ 69 =131 = uy
(ii) Which positive integers are not the
sum of two terms of a given U-sequence?

U-SEQUENCES

Mike Mudge muses mathematically.

For the fundamental sequence these
include 23,25,33,35,43,45,67,92,94,96.
(iii) Which pairs of consecutive integers
are to be found in a given U-sequence?

For the fundamental sequence these
include (1,2), (2,3), (3,4), & (47,48).

(iv) Are there arbitrarily large gaps be-
tween consecutive terms of a given U-
sequence?

Problem

Submit a program which investigates
some of the above questions for the
U-sequence generated by a prescribed
pair of positive integers u; and u,.

In particular, verify the results of P
Muller, MSc thesis, University of Buffalo
1966 that up to uzeo for the fundamental
U-sequence the only four pairs of con-
secutive terms are those given in (iii)
above but that over 60 per cent of
consecutive terms differ by precisely 2.
All submissions should include program
listings, hardware descriptions, run times
and output; they will be judged for
accuracy, originality and efficiency (not
necessarily in that order). A prize of £10
will be awarded to the ‘best’ entry re-
ceived.

Entries, to arrive by 1 August to: Mr M
R Mudge BSc FIMA FBCS, Room 560/
A, Department of Mathematics, The
University of Aston in Birmingham, Gos-
ta Green, Birmingham B4 7ET.

Note: Submissions will only be returned if
suitable stamped addressed envelopes are
included.

Lucky numbers
winner

Major errors of presentation prompted a
considerable initial response from as far
afield as Luxembourg, Derby, and
Chichester.

All programs eventually submitted
were written in Basic; hardware including
PET, TRS-80, BBC and Spectrum: the
latter having been run for four days ...

Various algorithms were designed for
the construction of the desired sequence
of lucky numbers, counting twin luckies
and expressing even integers as the sum of
two such lucky numbers.

The ‘best’ entry has been chosen as that
of K P Leary of 2 Grove Vale,
Chiselhurst, Kent BR7 5DS, whose pre-
sentation deserves particular commenda-
tion both for its content and its appear-
ance, attributed jointly to Tandy Scripsit
software and an Anadex WP6000 printer
in correspondence mode.

A suitable prize will shortly be on its
way to Chiselhurst.

The prize-winning investigation pro-
vides further empirical evidence for the
Goldbach-type conjecture relating to
lucky numbers, also for distribution
theorems analogous to those for primes
relating both to luckies and twin luckies.
At the time of writing, however, analytic
proofs of these results seem as remote as
they ever were.
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SPEC TRUM PLUS

Looking to enhance your Spectrum’s capabilities? Steve Mann (with a little help from David Tebbut) could

have the answer...

easy life, I thought it was
about time to take a look at
some programming aids for
the Spectrum. The only thing
that links these somewhat dis-

‘As a committed devotee of the parate items of hardw.

software is the fact that

use will make Basic pr

ming easier/more prod-uctrv'q/
more fun...

QUICK

COMPILATION

The Spectrum user who is
keen to try his hand at writing
games will soon run into a
major problem — Basic is just
too slow for satisfactory ‘blob-
chaser’ graphics. One answer,
of course, is to program in
Forth or machine code; Aber-
soft has produced an excellent
implementation of Forth for
the Spectrum (a full review of
which will be published in due
course), and there are
numerous assembler/monitor
packages available for
machine code programming.

But the beginner is often
understandably wary of
machine code — to someone
who'has only recently learnt
to program in Basic the collec-
tion of mnemonics and hex
digits can be somewhat offput-
ting, to say the least. One
possible solution is to invest in
a compiler — simply load this
from tape, key in your lines of
Basic, press a couple of Keys
and presto! your Basic is
miraculously transformed into
a machine code program that
runs many times faster. Or so
the theory goes... In practice,
however, things are rarely that
simple. The advertisements for
various Spectrum compilers
confidently claim ‘Up to 250
times faster! Compiles 95 per-
cent of Spectrum Basic’, etc,
etc, and these claims are true
enough. But ‘250 times faster’
is under optimum conditions
— speed increase in general
use is more of the order of 10-
100 times faster, and the
important point to consider as
regards ‘95 per cent of Spec-
trum Basic’ is the missing five
per cent: this includes floating-
point arithmetic, string hand-
ling and all but the simplest of
arrays.

Within these limitations,
though, there’s no doubt that a
compiler is a useful tool that
will certainly speed up your
programs to a considerable

degree — if you accept the
fact that you will have to be
very careful when writing your
Basic to keep within the set
limits.

P've had a look at three
Spectrum compilers — from
Softek, Wye Valley Software
and Personal Software Ser-
vices. Both Softek and PSS
promise enhancements to deal
with floating-point arithmetic
and strings and I will take a
more detailed look at Basic
compilers when these are
available. In the meantime,

SOFTEX

ABK ZX Spectrum

COMPILER
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Softek Super C compiler.

what do you get for your
money?

The Softek Super C com-
piler, although the most
expensive, has one major
advantage — it is part of a
complete system which
enables you to define func-
tions keys and which allows

you to compile complete pro-
grams at-a single keypress.
However, its methods of deal-
ing with inputs and string
arrays are not as straightfor-
ward as those of its com-